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ABSTRACT

Background

In September 2001, in addition to their existing management of primary care
pharmaceutical expenditure, PHARMAC, the New Zealand government's Pharmaceutical
Management Agency, was authorized to manage pharmaceutical expenditure in public
hospitals.[l] In February 2002 PHARMAC launched a three-part Strategy, the National
Hospital Pharmaceutical Strategy (NHPS), for this purpose.[2] The Strategy focused on
Price Management (PM), the Assessment ofNew Medicines (ANM), and promoting
Quality in the Use of Medicines (QUM). Major initiatives planned were: for PM, to
negotiate new, national (as opposed to current, local) contracts for frequently used
pharmaceuticals; for ANM, to provide economic assessments of new hospital medicines;
and for QUM, to coordinate activities in hospitals.

Aims

To assess the impact of each of the three parts of the National Hospital Pharmaceutical
Strategy, and assess any impact of the Strategy's new contracts on the availability of
those medicines.

Methods

Price Management was assessed in 2003, 2004 and 2005 using data from eleven selected
hospitals to estimate savings for all 29 major hospitals, and by tracking hospital
pharmaceutical expenditure from 2000 to 2006. For other aspects, cross-sectional surveys
were administered to chief pharmacists at all hospitals employing a pharmacist; 30
hospitals in 2002, 29 in 2004. Surveys were undertaken in 2002 and 2004 to examine
ANM and QUM activity in hospitals before and after the Strategy. Surveys were
undertaken in 2004 and 2005 to examine any changes in the availability of medicines on
new contracts, in hospitals. In 2005 a survey was undertaken of opinions on
PHARMAC's specially-developed pharmacoeconomic (PE) assessments.
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Results

PM results indicated that, by 2006, savings of$7.84-13.45m per annum (6-8%) had been
made on hospital pharmaceutical expenditure, and growth in inpatient pharmaceutical
expenditure appeared to slow for all types of hospitals in 2003/4. ANM surveys indicated
that, by 2004, hospital new medicine assessment processes, predominantly formal,
became more complex, more focused on cost-effectiveness, and the use of
pharmacoeconomic information increased. The PE survey indicated that PHARMAC's
economic assessments of new medicines were mainly viewed favourably but were not
sufficiently timely to be widely used in hospital formulary decisions. Availability surveys
indicated that new contracts occasionally caused availability problems e.g. products that
were "out of stock", or products considered inferior by respondents. Problems were
usually resolved within weeks, but some took over a year. QUM activities showed little
change between surveys, but during the period an independent organisation was formed
by the District Health Boards of New Zealand, with representation from PHARMAC, to
coordinate the Safe and Quality Use of Medicines in New Zealand.

Conclusion

The National Hospital Pharmaceutical Strategy has been moderately successful in New
Zealand. Savings ofNZ$7.84-13.45m per annum were made, and growth in inpatient
pharmaceutical expenditure appeared to slow in the year following the Strategy's launch.
The study has indicated some important short-term effects from the Strategy, but further
research is needed to ensure that favourable effects are sustained and unfavourable effects
kept to a minimum. Similar, centralized, multifaceted, approaches to managing
pharmaceutical expenditure may be worth considering in other countries.
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GLOSSARY

Assessment of New Medicines (ANM)

The process of assessing the attributes of a new medicine for its suitability for addition to
a hospital formulary or preferred medicines list. ANM was one area of focus of the
National Hospital Pharmaceutical Strategy.

Anatomical Therapeutic Chemical (ATC) system

The World Health Organization's therapeutic classification system for medicines.

Chief pharmacist

A pharmacist who manages a pharmacy department that employs at least one pharmacist.
(In practice, titles include: charge pharmacist, pharmacy operations manager, pharmacy
manager, chiefpharmacist and others).

Clinical Pharmacy Services

Patient-orientated services provided by a hospital pharmacy department. Services may
include: monitoring of drug therapy, provision of drug information and education,
participation in the management of medical emergencies and chronic diseases, detection
and reporting of adverse drug reactions, and control of medication administration.

Clinicians

In the present study clinicians were defined as medical practitioners who work in a
clinical setting caring for patients.

Compensation payment

See "Discretionary Variance"

Decision-makers

In the present study, persons given authority to decide whether/how particular medicines
could be used in clinical areas e.g. senior managers/clinical leaders/advisory committees.
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Demand-side measures

The management of utilisation of pharmaceuticals by focusing on the "demand" of
prescribers and patients. Some examples are: positive or negative lists, educational
campaigns, prescribing guidelines, and switching prescription medicines to "Over the
Counter" medicines (OTCs).

Discretionary Variance (DV) limits and compensation payments

A degree of variance agreed when a contract is set up between PHARMAC and a supplier
of an item on a new contract, for example a DV limit of 5%. Hospitals are expected to
purchase the item on contract, but may purchase a non-contract item (an identical medical
entity) by intention or error up to a limit of5% ofthe total expenditure on that contract
item. lfthe purchase exceeds the limit, the hospital may be charged a (discretionary
variance) compensation payment by the supplier of $5,000. From 2006 this was reduced
to $1,000.

District Health Boards (DHBs)

Boards set up by the government under the New Zealand Public Health and Disability
Act 2000. The 21DHBs were given the responsibility of providing or funding the
provision of all health and disability services including primary and hospital care to the
population within a defined geographical area.

Drug information

The provision of information on drugs in response to specific requests from health
professionals, patients or the general public.

Drug Utilisation Services

Assessment of new medicines, formulary and guideline development, bulletin writing,
education campaigns, and DURs.
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Drug Utilisation Reviews (DURs)

Audits of medicine use undertaken in clinical areas, where data is collected on the use of
particular medicines, plus data on relevant patient factors. The term signifies a systematic
process for capturing and reviewing drug use data.

Educational campaigns

Campaigns involving small or large group meetings, posters, and printed material to
educate the receivers on matters of importance e.g. health professionals on matters of the
appropriate use of medicines.

Efficacy

The extent to which a specific intervention, procedure, regimen, or service produces a
beneficial effect under ideal (clinical trial) conditions.

Formulary

A list of medicines approved for use in that organisation or institution. In addition,
hospital formularies may contain information such as medical treatment guidelines to
promote the appropriate use of medicines.

Generic medicines (generics)

These consist of identical chemical (or biological) compounds to branded medicines; they
can be produced and marketed when branded medicines reach the end of their patent and
are usually significantly cheaper than branded medicines.

Generic prescribing

A type of prescribing where a medicine's generic or approved name is used, rather than
the medicine's brand name. Generic prescribing is promoted for cost reasons, as it allows
the substitution of brand medicines with cheaper alternatives; and for educational
reasons, to encourage familiarity with therapeutic classes
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Hospital Pharmacy Advisory Committee (HP AC)

A committee of chief pharmacists/hospital pharmacy managers and procurement
managers that assisted in the development of the National Hospital Pharmaceutical
Strategy (NHPS) and advised on contracting issues

Hospital Pharmaceuticals Assessment Database (HP AD)

A password protected section ofPHARMAC's website where PHARMAC publishes
information to assist in the Assessment ofNew Medicines. The site contains
PHARMAC's economic assessments of new hospital medicines as draft and final
documents, a template application form, and a list of medicines that are under assessment
or have recently been assessed by individual hospitals.

Hospital Classification

For this study, hospitals were classified with assistance from the Ministry of Health as
Tertiary hospitals: those with all specialties on-site including a renal unit.
Secondary hospitals: those with most specialties on-site but with some visiting
specialists.
Rural/special hospitals: small hospitals with only visiting specialists or hospitals for a
special group of patients (e. g. psychiatric hospitals).

Introduction of new medicines

A general term used to describe the process whereby new medicines are "introduced into
use" in a country or organisation. A process to assess the suitability of the medicine is
often used see ANM.

Marketing authorisation

The approval of a drug by a country's regulatory body for marketing in that country.
Pharmaceutical companies must provide evidence of a new medicine's efficacy, safety
and quality. Other terms used for this process are "licensing", or "registration" of
medicines.
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Medicines and Therapeutics Committees (MTC)

Multidisciplinary committees in hospitals consisting of doctors, pharmacists, nurses and
managers. Members are usually responsible for developing and implementing policy on
the use of medicines within the hospital and for managing the hospital's formulary. Also
called Drug and Therapeutics Committees, or Pharmacy and Therapeutics Committees.

National Hospital Pharmaceutical Strategy (NHPS)

A three-part strategy launched by PHARMAC in February 2002 to manage
pharmaceutical expenditure in New Zealand public hospitals. The Strategy focused on
price management (PM), the assessment of new medicines (ANM), and promoting
quality in the use of medicines (QUM).

New Zealand Public Health and Disability Act 2000

An Act of parliament to reform the management of the New Zealand health service.
Under this Act, the government set up twenty-one District Health Boards (DHBs) located
in centres of population throughout New Zealand. The DHBs were given the
responsibility of providing or funding the provision of health and disability services in
their district. Under part four of the Act, PHARMAC became a Crown entity.

PHARMAC's Pharmacoeconomic Assessments (PEAs)

Economic assessments of new medicines undertaken by PHARMAC specifically to
provide advice to hospital committees/staff on the cost-effectiveness of some key new
medicines.

Pharmaceutical Management Agency (PHARMAC)

The government agency that has managed the listing and prices of medicines that can be
reimbursed for prescribing in the community in New Zealand since 1993, and since 2001
has been authorized to manage hospital pharmaceutical expenditure.

XX

Pharmacology and Therapeutics Advisory Committee (PTAC)

A national committee in New Zealand that discusses the evidence on new medicines,
both clinical and economic, when pharmaceutical companies apply to have new
medicines listed on the New Zealand Pharmaceutical Schedule. The committee consists
of experienced currently practising medical practitioners.

Pharmaceutical expenditure

Expenditure on pharmaceutical products or medicines.

Pooled procurement

A term used for when countries or organizations group together to negotiate lower drug
prices, usually by competitive tendering. An interchangeable term is "Group Purchasing",
and the organisations are sometimes called Group Purchasing Organisations.

Preferred Medicines List (PML)

A consensus-derived list of medicines that have been agreed as those preferred for use in
a particular hospital or community setting.

Price management (PM)

A recent initiative whereby PHARMAC negotiates with suppliers on behalf of all New
Zealand hospitals to achieve lower prices for about 90% by value of pharmaceuticals
used in hospitals. Part of the National Hospital Pharmaceutical Strategy.

Projected savings

A cost-saving on the expenditure on pharmaceuticals calculated for year 2 from price
changes and volumes used in year 1.

Quality Use of Medicines (QUM)

Approaches to improve the use of medicines. For example the objectives of Australia's
QUM policy are to achieve: judicious selection of management options (use of medicines
only where appropriate); appropriate choice of medicine and dosage regimens (choice of

XXI

the most effective medicine whilst considering benefit, risk, cost etc); and safe use of
medicines (minimising miss-use, over-use and under-use and taking action to solve
medication related problems such as adverse effects).

Quality Use of Medicines in hospitals

Approaches to "improve the use of medicines" have included the use of hospital
formularies, treatment guidelines, audit and feedback (DURs ), educational campaigns,
clinical pharmacy, and measures to reduce adverse drug events.

Reimbursement list

A list of drugs that have been agreed by a government or their agency to be reimbursed at
public expense for prescribing by general practitioners. Evidence of its efficacy, safety
and manufacturing quality will be required, and for some countries, cost-effectiveness.
Section 29 Medicine

Section 29 medicines are medicines with low usage in New Zealand that are not
registered medicines but can be prescribed on a "named-patient basis".

Section H of the Pharmaceutical Schedule

Part of the New Zealand Pharmaceutical Schedule, published as a separate booklet, that
lists hospital pharmaceuticals and their prices agreed under new contracts. Section H also
lists DV limits, Pharmaceutical Cancer Treatments, and gives brief details of some
pharmacoeconomic assessments.

Section B of the Pharmaceutical Schedule

Part of the New Zealand Pharmaceutical Schedule that lists community pharmaceuticals
funded or subsidised by the New Zealand Government, and the conditions of subsidy.

Strategy

An abbreviation for the National Hospital Pharmaceutical Strategy.
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Supply-side measures

Measures to contain pharmaceutical expenditure that focus on negotiations with vendors.
Some examples are price control, profit control, pooled procurement, rebates, price cuts,
reference pricing, expenditure ceilings, and positive/negative lists.

Supplier

The pharmaceutical company distributing a particular pharmaceutical product.
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CHAPTER 1. INTRODUCTION
1.1 Dilemmas in providing medicines for patients

In recent decades many countries have experienced growth in pharmaceutical expenditure
exceeding their rate ofinflation.[3] From 1970 to 1996 countries belonging to the
Organization for Economic Cooperation and Development (OECD) have reported a
steady rise in pharmaceutical expenditure as a proportion of their gross domestic product,
and over the period pharmaceutical expenditure has averaged 15% oftotal healthcare
expenditure.[3] This has created a number of dilemmas in providing medicines for
patients. Policy makers and healthcare providers whilst attempting to provide a range of
current and new medicines have been forced to consider:
What drives the growth in pharmaceutical expenditure?
How do we make rational decisions on which new medicines we can introduce?
How do we encourage the appropriate or "Quality Use" of medicines?
These topics will be discussed in this introductory chapter.

1.2 Drivers of growth in pharmaceutical expenditure

Growth in pharmaceutical expenditure has been a concern for many countries and
healthcare providers.[4-9] A number of contributing factors have been suggested.[9-30]
Broadly speaking, these factors may contribute to either an increased average price of
medicines, or to an increase in the utilization of medicines.

Increased average price of medicines.
An increased average price of medicines appears to be driven by the introduction of new
medicines, and by inflation (price increases for currently marketed medicines).The effects
of inflation however appear to be modest and are somewhat compensated by the
introduction of generic versions (copies) of previously patented drugs. This was
demonstrated by Gerdtham and colleagues in Sweden in the 1990s who reported an
overall negative change in the average price for medicines in that period. [9-11]
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Studies suggest the major effect on expenditure results from the introduction of new
medicines (new chemical or biological entities) since the prescribing of new and more
expensive medicines, in preference to older cheaper medicines, substantially increases
pharmaceutical expenditure. [9-16] New medicines appear to be considerably more
expensive than older medicines. The pharmaceutical industry justifies high prices for new
medicines by claiming that new, complex, chemical and biological entities incur very
high research and development costs. Dimasi and colleagues estimated massive increases
in drug development costs in recent years. For a single medical entity estimates were
US$318 million in the 1980s and US$802 million in the 1990s.[ 17, 18] Other research
suggests however that Dimasi's estimates are too high, and that the more important drugs
reach the market earlier with lower development costs.[19, 20]

Analysts in the USA, concerned about the impact of newly (or soon to be) marketed
drugs on community and hospital budgets, produce an annual forecast of growth to assist
with budgetary and formulary management. [31] For example, forecasts for 2005 were 69% growth for hospital drug expenditure, 12-15% for clinics, and 10-12% for outpatient
settings. Drugs thought likely to contribute to growth from 2005 onwards were several
oncology drugs, and some agents for serious systemic fungal infections. Others
highlighted were: ximelagratan (an oral anticoagulant), alvimopan (for post-operative
ileus) and palifermin (for oral mucositis in patients undergoing blood cell
transplantation). New agents for colon cancer (cetuximab, bevacizumab) were noted as
particularly expensive, with courses costing around 26-1 00 times that of standard
treatments of a decade ago; trials suggest these prolong life for several months more than
current therapies. The fastest-growing areas of prescription drug expenditure in 20022003 were for biological agents and generic drugs, with both growing by 22%.
Interestingly the same analysts predict moderate growth for 2007: 4-6% growth for
hospital drug expenditure, 14-16% for clinics, and 5-7% for outpatient settings.[32] This
moderation is attributed to the availability of major prescription drugs in generic form,
decreased use of drugs due to health or safety concerns, and increased cost sharing for
employees in employer-sponsored schemes.
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Analysts in France regularly publish reviews of new drugs following their launch into the
market. In 2002 they published a review of all new drugs/indications licensed that year
and commented that few new drugs offered any real therapeutic advantage.[33] A total of
233 new drugs/indications were categorized. Ofthese, 31 (13%) were categorized as
being helpful or advantageous i.e. four as being a real advance, nine as offering an
advantage, and 18 as possibly helpful. Ofthe rest, six were considered unacceptable
(negative risk-benefit ratio), and 196 as having no clear advantages. Ofthe 196, the
majority (161) were generic versions of marketed drugs, and a number were successors of
drugs about to lose their patent (e.g. esomeprazole to replace omeprazole), or "me-toos"
(chemically similar agents with the same mode of action e.g. darbapoetin alfa, and
epoetin alfa). In the same paper, the authors compared 2693 new drugs/indications over a
22-year period (1981-2002). They categorized 724 (27%) as being helpful or
advantageous. Only seven (0.3%) were categorized as "bravo", 73 (2.7%) as real
advances, 212 (7.9%) as offering an advantage, and 432 (16%) as being possibly helpful.
Authors thought that new drugs offering no distinct advantages were launched with the
"biggest fanfare", whilst some with real therapeutic advantage went almost unnoticed.
They recommended that regulatory agencies "cut through the hype" and provide concise
useful information for patients and health professionals on the risk-benefits of new drugs.

Increased utilization of medicines.

Increased utilization of medicines appears to be driven by a number of factors including
the availability of treatments for new or previously untreatable diseases, advertising to
increase disease awareness and to promote prescription medicines, and changes in the
population, particularly an increased proportion of elderly people. [ 13, 21-28]

In recent years, new chemical and biological entities have been developed to treat new or
previously untreatable diseases for example, AIDs, dementia and multiple sclerosis.[2123] The availability of these new medicines may have contributed to an increase in the
overall utilization of medicines.
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Advertising in its various forms may also have contributed to increased use. Government
or industry-run disease awareness campaigns have encouraged the screening and
treatment of a number of known and lesser-known conditions. Campaigns have not only
increased awareness and treatment of potentially serious diseases (heart disease, diabetes,
breast cancer) but have sought to "medicalise" and prompt treatment of inconveniences
such as frequency ofurination.[24, 25] Direct to Consumer Advertising (DTCA),
permitted only in the USA, New Zealand and many developing countries, appears to have
increased the demand for DTC-promoted medicines, and possibly contributed to
increased growth in drug expenditure.[26-28] In a report from the USA in 1999, the 25
top-selling DTC-promoted medicines accounted for 40% ($7.2 billion) of the 19%
increase ($17.7 billion) in retail drug spending.[26] These drugs were also the USA's
fastest selling group of medicines. Aggregate sales grew by 43.2%, compared with 13.3%
for all other drugs, and prescription volumes by 34.2% compared with a 5.1% for all
other prescription drugs. Limited evidence indicates that DTCA may increase market size
as well as market share. A study by Zachary et al. showed a positive association between
advertising expenditure for cholesterol lowering drugs and both diagnosis of
hyperlipidaemia and the total number of prescriptions written for cholesterol-lowering
drugs. [29] However increased diagnosis was not associated with increased expenditure
on promotion for antihypertensives, antihistamines, H2 antagonists, or agents for benign
prostatic hyperplasia. A study in the Netherlands of unbranded television advertising for
the treatment of onychomycosis showed increased related medical consultations and
increased prescribing ofterbinafine. (Advertising of branded medicines is not allowed in
the Netherlands).[30] Another factor contributing to the increased utilization of medicines
is the move to treating patients with medicines wherever possible, rather than surgery or
other procedures e.g. the use of erythropoetin to treat anaemia in renal failure, and
proton-pump inhibitors for peptic ulcers.[13]

Probably the major factor contributing to the increased utilization of medicines is the
increasing proportion of elderly patients in the population. Reports indicate that the
elderly receive the majority of all medicines prescribed in the community. [34-3 7] In 2003
reports from England indicated that people over 60 years received 35 prescription items
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per person per year compared with 7.7 items per year for people aged 16-59.[38] From
1993 to 2003 the proportion of prescriptions dispensed for the elderly rose from 44% to
57%.[38]

1.3 Containing pharmaceutical expenditure: the community situation

Increasing pharmaceutical expenditure is of great concern, particularly in publicly funded
health systems. Healthcare providers have developed a range of cost-containment
measures in an attempt to contain this growth. These can be separated into "supply-side"
management measures, and "demand-side" management measures.[3, 6, 39-44]

1.3.1 Supply-side measures

These are measures that focus on negotiations with vendors. [44] A number of approaches
have been developed including: price control, profit control, pooled procurement, rebates,
price cuts, reference pricing, expenditure ceilings, and positive or negative lists.[3, 39-44]

Price control

From a global point ofview, the majority ofOECD and other countries, use price
controls to contain medicine costs.[3] The USA, Germany, and Denmark are exceptions
with no national price control, and the Netherlands uses a mixed system of maximum
prices, and reference pricing.[3, 41, 45] The United Kingdom (UK) operates a semi-free
system without price controls but incorporating profit control.[46] (Officially price
control does not exist, but under the UK Pharmaceutical Price Regulation Scheme
discussed in the next section, profit control restricts prices). Whilst price controls are
popular, some analysts suggest they can have detrimental effects over the medium to long
term, suppressing price competition and innovation.[47-49]

Profit Control

Several countries, including the (UK), Czech Republic, Korea, Mexico, Spain and
Turkey, operate "profit control".[3, 6, 41] Countries define a target range of return on
capital for pharmaceutical companies, and may regulate spending on promotion. The
recently revised 2005 UK Pharmaceutical Price Regulation Scheme (PPRS) for example
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sets a 21% limit on return on capital, and a 4% ceiling on promotion expenditure. [46]
Allowances are made for Research and Development (R&D), and profit limits have a
40% margin of tolerance (therefore up to a 29% limit on return on capital). Margins are
higher than the 25% margin agreed in the 1999 scheme. The pharmaceutical industry
agreed to a 7% price cut on all products from 1 January 2005 compared with 2.5% and
4.5% cuts in 1993 and 1999.[3, 46] From a government perspective, profit rather than
price control avoids the need to identify each product's R&D and other costs.[50] From
the company's viewpoint the scheme allows them to set new product prices subject to an
agreed level of profit. However allowing companies to increase drug prices when profits
are threatened by reduced sales can increase pharmaceutical expenditure. [41] Countries
utilizing profit control, rather than price control, claim to be concerned about the overall
economic impact of pharmaceutical policies and wish to maintain a healthy
pharmaceutical industry, but Bloor and colleagues question whether this could be
considered as "subsidising the drug industry from the health care budget?"[ 41, 51]

Pooled procurement
In recent decades, a number of countries and organizations have grouped together to
negotiate lower drug prices, usually by competitive tendering.[52-59] This method is
termed Pooled Procurement or Group Purchasing. The Eastern Caribbean Drug Service,
formed in 1986 to procure pharmaceuticals for Ministries ofHealth in nine Caribbean
countries, successfully used this method.[53] Over 50% reductions in unit costs were
achieved by jointly negotiated drug-purchasing contracts. The six states involved in the
Persian Gulf States procurement system since 197 6 also achieved savings of around
20%.[54] In the USA Pharmacy Benefit Management organisations successfully operated
systems for Health Maintenance Organisations.[55] In addition, pooled procurement was
used in hospitals in New Zealand in the 1980s, and more recently in the USA, Canada,
UK, Norway and China.[52, 56-61] Whilst Pooled Procurement may reduce overall costs
for purchasers it may limit the range of medicines available and reduce the input of health
professionals' in decision-making.[52, 57] Experience in the UK and New Zealand
suggests its long-term success depends on the ability to maintain the purchaser's
compliance with the newly negotiated contracts.[56, 58]
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Rebates

Another supply-side measure is the payment of rebates. A supplier of a pharmaceutical
may agree to pay a small percentage rebate to a purchaser if a certain volume of that
product is purchased. The pharmaceutical industry may favour this method since rebates
are privately agreed with purchasers, not reflected in published price lists, and should not
affect negotiations with other potential purchasers. This method is used by a number of
US healthcare organizations and PHARMAC in New Zealand.[8, 44, 55, 62] Donohue et
al, in the USA, estimate that rebates can result in 4-20% savings off the average
manufacturers price. [63]

Price Cuts

Some countries have used across the board or limited range price cuts to reduce
pharmaceutical expenditure. Cuts were made across the board in the UK ( 1993, 1999),
Italy (2002, 2003), and Spain (1993), and on best selling drugs in France (1982,1991)
[ 14, 41, 64, 65]. In the UK 7% across the board price cuts have recently been introduced
with the revision ofthe Pharmaceutical Price Regulation Scheme.[46] Whilst cuts do
exert some control over pharmaceutical expenditure, Maynard and Bloor remind us they
must "be supplemented with volume control to constrain overall spending".[42]

Expenditure Ceilings

A number of countries have imposed expenditure ceilings to assist in pharmaceutical cost
containment.[8, 14, 65-67] In 19941taly imposed a 9.9% three-year growth ceiling on
pharmaceutical expenditure; in 1999-2000 this was exceeded when growth reached 1718%, partly fuelled by increased VAT on drugs.[65] Under 1998 finance law the drug
industry, wholesalers and pharmacies were required to pay back 60% of the excess spend.
Ceilings were abolished in 2001 in exchange for an agreement with industry that they
would keep any price rises at a moderate level.[65] In 1995-1997, Spain imposed revenue
budgets and industry was required to pay back 57% of revenue excess.[14] PHARMAC
in New Zealand has utilized expenditure ceilings on individual drugs.[8] In 1998 Eli Lilly
were required to pay back excess revenue when the agreed ceiling cap for fluoxetine
(Prozac®) was exceeded. In 1993 Germany introduced regional drug budgets for
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outpatient drug expenditure and physician organizations were required to pay back any
overspend.[66] Initially these were prescribed by law, but from 1995 budgets were
negotiated with physician organisations and sickness funds and enabled compensation for
any excess spend by reducing expenditure the following year.[67] Although budgets were
exceeded for a number of years, physicians were never actually forced to pay (partly
because ofthreats oflegal action) and the scheme was abolished in 2001.[6, 67]
Expenditure ceilings can also be considered demand-side measures and as such are
discussed under "Devolution of budgets to general practitioners".

Reference Pricing
Reference Pricing has been used in Australia, New Zealand, some provinces of Canada
and a number of European countries- Germany, Sweden, Denmark, Norway, and the
Netherlands.[3, 41, 68, 69] Under this system, public reimbursement is made by reference
to a lower-priced medicine that could be substituted for the prescribed medicine. If the
patient prefers to receive the higher-priced medicine then they may opt to pay the
difference in cost. The system may result in the manufacturer cutting the price of their
product to match the reference price and retain their place in the market. New and
innovative medicines are usually exempt from such systems. Following the introduction
of reference pricing, Germany showed an initial decline in the rate of increase in drug
expenditure.[70] Expenditure was DM20.6 billion in 1988 and DM20.7 billion in 1989.
In contrast, Rigter and colleagues in the Netherlands reported mixed results from
reference pricing. [71] Whilst costs of referenced price drugs increased less than
predicted, other drug costs increased by over 20%, resulting in an annual increase in drug
expenditure of 11% in 1992. In the past decade, both Australia and New Zealand have
used this method of cost containment. [8, 72] Since this was one of several simultaneous
interventions it is not possible to estimate the impact ofthis intervention alone.[8, 72]

1.3.2 Demand-side measures
Demand-side management focuses on the management of utilization of pharmaceuticals
by prescribers and patients. Measures may include positive or negative lists, educational
campaigns, prescribing guidelines, patient co-payments, switching prescription medicines
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to "Over the Counter" (OTC) medicines, promoting the use of generics, devolution of
budgets to practice level, incentives/disincentives for prescribers, or regulation of
spending on promotion.[3, 6, 39-44]

Positive and negative lists

Positive lists define medicines eligible for reimbursement by governments or health care
organizations. These have been major tools for controlling demand and expenditure. Lists
have been successfully used in Australia, New Zealand and a number of European
countries (Denmark, France, Italy, Spain and the Netherlands).[3, 7, 8, 43] As well as
cost containment measures, positive lists are educational tools for doctors who become
familiar with the listed medicines and their indications, dose, adverse effects and other
properties, leading to improved use of a limited range of medicines.[73-75] A
disadvantage of lists is that they may reduce choice for prescribers and patients, and can
increase patients' costs if patients prefer a non-listed medicine.[42] Lists are unpopular
with pharmaceutical companies, and companies may be deterred from licensing a
medicine ifthey think reimbursement is unlikely. Decisions on the inclusion of medicines
in positive lists are usually based on the medicine's efficacy and safety.[76] In addition,
some countries and organisations consider therapeutic need (France, Netherlands,
Hungary, Spain) and/or cost-effectiveness (Australia, New Zealand, Canada, Finland, the
Netherlands, Norway, Portugal, Health Maintenance Organisations in the USA) as
criteria for listing.[3, 64, 71, 77-84] In a similar way hospitals and GPs have used
formularies as positive lists to influence prescribing quality and costs.[85-92] Hospital
drug cost containment will be discussed later in this chapter.

A number ofEuropean countries (Denmark, France, Germany, Spain, Italy, Netherlands,
UK) use negative lists i.e. lists of medicines excluded from reimbursement.[43] In the
past, the UK operated a system of automatic admission to reimbursement but in 1985,
selected medicines in eight therapeutic categories were excluded from
reimbursement.[93] Categories were: hypnotics, anxiolytics, minor analgesics, laxatives,
antacids, cough and cold remedies, vitamins and travel sickness remedies. Some
medicines were available if prescribed by generic name only e.g. diazepam, nitrazepam.
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This policy resulted in savings of around 6% of the general practice drug bill. In 1992,
the list of exclusions was extended to include a further ten categories of medicines for
non-life threatening conditions.[93] A number of manufacturers reduced the price of
medicines threatened with exclusion, to protect their prescription market and avoid their
"black-listing".

Educational campaigns
Educational campaigns aimed at prescribers and patients have been used to decrease the
demand for prescriptions, and to improve health care. Community and hospital
campaigns have been shown to alter prescribing behaviour, however effects may
sometimes be short-lived.[94-97] Studies have shown that the education of individual
prescribers by academic detailing is the optimal method of changing prescribing
behaviour, decreasing both demand and costs. [98-1 01]

Prescribing guidelines
In recent decades, clinical treatment guidelines or prescribing guidelines have emerged to
assist clinicians and patients make decisions on appropriate treatments.[102-105] They
are viewed positively on the whole, but with some concerns about the danger of
suppressing individualized patient care, the ability of guidelines to change prescribing
behaviour, and the time and effort needed for guideline development and update.[106108] In a number of countries, guidelines have been used not only to improve healthcare
but also to target medicines to appropriate patients and reduce the demand for
prescriptions.[64, 65, 102, 103, 109] A notable example is the National Institute for
Health and Clinical Excellence (NICE) in the UK where the main focus has been
guidelines for high-budget-impact medicines. [ 102] Guidelines have recently been
introduced in the New Zealand Pharmaceutical Schedule to encourage the targeting of
lipid lowering therapy to patients with a high degree of cardiovascular risk. [ 11 0] This
contrasts with the usual practice in the Australia and New Zealand where prior
authorization is required for certain medicines. [7, 8, 111, 112] Hospitals have also
reported the successful use of treatment guidelines in changing prescribing behaviour and
reducing drug expenditure. [ 113-115]
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Patient co-payments
The majority of OECD countries have used patient co-payments as a "cost-sharing"
measure, to reduce the demand for prescriptions.[3, 6, 116] Payments may be a fixed
charge per prescription, a proportion of total price, an annual deductible, or any
combination of these. Germany, the UK, Australia and New Zealand have fixed charges
per prescription. Proportional payments (10-50%) have been adopted in Switzerland
(10%), the Netherlands (20%), Spain (19-40%), and Norway (50%).[6] In many countries
(for example the UK, Spain, Portugal, Norway) co-payments differ by type of
beneficiary, with exemptions/concessions allowed for people on low incomes, the elderly,
and young children, or for people with particular diseases.[3] A few countries (Belgium,
Canada, France, Italy, Spain, US healthcare organizations) have adopted co-payments
that differ by type of drug.[3, 6] Newhouse et al. in a randomized study, suggested that
co-payments related to the price of drugs were more efficient at reducing demand, and the
optimum level of co-payments was around 25% of the drug cost.[117] Co-payments of
25% reduced demand by a quarter, but co-payments of 95% reduced demand by 45%.
However, other evidence suggests that co-payments should be moderate to ensure that
deprived and chronically sick patients have access to essential medicines.[118-121]
Studies and a systematic review indicate that although co-payments reduce the demand
for prescriptions, they provide a barrier to safe and timely prescription use; barriers are
greater for children, students and people in high social need.[117-120, 122, 123]
Furthermore Tamblyn et al. indicated that reductions in the use of essential drugs, a
higher rate of serious adverse events, and increased emergency department visits
followed increased cost sharing in the elderly and welfare recipients.[121]

OTC switching
Demand for prescription drugs can be reduced by switching access to some drugs from
"Prescription-Only" to "Over the Counter" (OTC).[124-126] Drugs switched are then
available for purchase without a prescription from pharmacies and other retail outlets. In
the UK and New Zealand medicines can be switched from prescription-only to
pharmacy-only (or pharmacist-only), rather than OTC. However some members ofthe
medical profession are concerned about the appropriate and safe use of some switched
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medicines, whether or not pharmacists advise on their purchase.[127-131] The market for
OTC medicines varies amongst European countries from about 8% in Italy to around
21% in the UK.[43] In the UK, eleven medicines were reclassified between 1983 and
1992, and forty between 1992 and 1996.[132] Cohen et al. reported that US managed care
organizations use "switching" to encourage their patients to use self-care; switched drugs
are removed from the organization's formulary and co-payments are raised for similar
prescription drugs.[133]

Promoting the use of generic medicines
Generic medicines (generics) consist of identical chemical (or biological) compounds to
branded medicines; they can be produced and marketed when branded medicines reach
the end of their patent.[3, 6, 43] Generics are substantially cheaper than branded
equivalents so a number of countries promote their use to decrease demand for more
expensive branded medicines. Furthermore, some countries (USA, the Netherlands,
Denmark, Finland Netherlands, Denmark, Finland, Germany and Luxembourg) permit
the substitution of a branded drug by a cheaper generic equivalent when a prescription is
dispensed i.e. "Generic substitution".[3, 6, 43] In Germany the prescriber must annotate
the prescription to permit generic substitution, and in Denmark the prescriber must
annotate if they do not. In the Netherlands prescribers may give blanket permission for
substitution. In the period 1993-1997 the proportion of prescriptions dispensed as
generics varied from less than 1% (Spain, Italy, Portugal, Ireland) to 51% (UK).[3, 43]
Smaller percentages were probably due to lower prices for brand name drugs, a lack of
tradition in the use of generics by doctors, and a lack of incentives for pharmacists to
dispense generics. Estimates for other countries were: Denmark 50%, USA 43%,
Germany and the Netherlands 40%, Canada 12%, and France and Belgium 3%.[3, 6, 43]
In Australia and New Zealand the use of generics has been low, probably because
positive lists and reference pricing resulted in small price-differentials between branded
and generic medicines.[134] As generic prices decrease in these countries, use of generics
may increase. In the 1990s generic prescribing grew in the UK when advocated for
managing newly devolved General Practice and Primary Care Trust drug budgets. An
alternative method of saving costs would have been to allow pharmacists to directly
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substitute generic versions of any medicines prescribed; however UK law does not permit
generic substitution. Growth was from 16% of prescriptions in 1977, to 4 7% in 1993, and
to 77% in 2003.[6, 38] Increased generic prescribing achieved increased savings.[135,
13 6] In 1999 price increases and sh01tages of generics impacted on drug expenditure and
led to a government-imposed maximum price scheme for generics.[137] In a recent
paper, analysts in Ireland, a country slow to adopt generic prescribing, predicted savings
of€5.6m if eleven of the top 30 drugs were substituted by generic equivalents.[138]

Devolution of budgets to general practitioners
In the past decade, a number of countries including Germany, the UK, and New Zealand,
have devolved drug budgets to General Practitioners (GPs) or GP organizations.[3, 40,
42] In 1993 Germany placed budget restrictions on GPs with the first DM280m
(NZ$340m) spent above this to be paid from GPs' remuneration.[139] Despite this
representing only 1% of their total income, the impact from 1992 to 1993 was a
pronounced drop in drug expenditure (25%) and prescription numbers (12%) and a move
to generic and older established drugs. The scheme initially saved about 10% of the drug
budget, but prescriptions later rose to earlier levels. A voluntary scheme of GP
fundholding began in the UK in 1991 with practices joining the scheme in "waves" over a
period of six years. Regional studies in the first year indicated that fundholding practices
were more successful in curbing prescribing costs than non-fundholding practices; threeyear regional studies suggested the effects may not be sustained.[140-142] Initial
differences were thought to result from variations in the uptake of generic prescribing.
However, a more comprehensive analysis (five-years of prescribing in all general
practices in England) indicated that fundholding reduced costs by about 6% relative to
non-fundholding, and savings appeared to be maintained.[143] Practices showed a small
relative reduction in the pre-fundholding year, a maximum relative reduction in the first
year, and a declining relative reduction in the second and third years. In subsequent years
increases were similar to those of non-fundholders. In New Zealand in the early 1990s,
budgets for pharmaceutical, laboratory and other services were devolved to groups of
GPs i.e. Independent Practitioner Associations (IPAs).[144] By the close of the decade
85% of GPs belonged to such groups. Despite a reluctance to change the medication of

13

patients with chronic disease, budget-holding appeared to slow the growth in drug
expenditure; for example the Pegasus group in 1993 to 1996 saved 5% on
pharmaceuticals compared to national trends. [ 145, 146]

Audit and feedback on prescribing activity
In a number of countries including the UK, France, Germany, Italy, Australia, and New
Zealand, GPs receive regular feedback on their prescribing activity and costs.[40, 65,
147-150] Feedback comes as printed material usually supplemented by visits from
academic detailers (specific doctors or pharmacists employed for these purposes).
Academic detailers are usually pharmacist employees of healthcare organizations, or
specially-trained community pharmacists. In an attempt to improve the quality as well as
the costs of prescribing, local initiatives or guidelines may also be discussed. A number
of reports following audit and feedback found quality improvements, and some indicated
cost containment.[149-155] Success is difficult to measure as visits may be one of several
concurrent interventions for example continuing medical education or the launch of
national guidelines. However there is considerable evidence of success with measures
involving academic detailing. [98-1 01, 156]

Regulations on spending on promotion
Studies have indicated that the more heavily a drug is promoted, the more frequently and
sometimes inappropriately it is prescribed.[157-159] Thus a useful demand-side measure,
or sometimes considered a supply-side measure, could be the regulation of spending on
the promotion of drugs. Spain and the UK regulate spending on promotion. [ 14, 46] Prior
to 1994, pharmaceutical companies in Spain were allowed to spend 20-30% of sales
revenue on advertising and promotion. Since 1994 the government has limited
promotional spending to 12-16%.[14] The UK Pharmaceutical Price Regulation Scheme
sets 4% limits on promotional spending; stricter than those found in Spain.[46] In both
countries, regulating promotional spending has been part of a package of measures so its
effectiveness as a single measure has not been evaluated.
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Incentives to prescribers and pharmaceutical companies
Countries such as the UK, Germany, New Zealand and Spain have used incentives to
prescribers or pharmaceutical companies, to reduce demand for prescription
medicines.[8, 14, 65, 139, 143, 146, 160]

The effectiveness of devolved budgets or expenditure ceilings as incentives, where
prescribers are liable to pay back a proportion of over-budget expenditure, has already
been discussed.[139, 143, 146] A further incentive occurs ifbudget savings can be
reallocated to other practice initiatives, for example Bateman et al. reported that nonfundholders in one UK region in 1993-1994 achieved savings of £463,000 and savings
were returned for investment in primary care.[161] Fundholding however appears to have
generated greater savings than non-fundholding.[162] Primary care doctors in Spain have
recently been given financial incentives to reach targets related to prescribing.[160] By
meeting generic prescribing and other targets doctors can achieve two annual payments
amounting to about €3,000 each, about 2% of gross salary. Incentives for pharmaceutical
companies to contain overall drug expenditure or expenditure on a particular drug were
discussed under "Expenditure Ceilings".[8, 14, 65]

1.4 Containing pharmaceutical expenditure: the hospital situation

Many countries spend a moderate proportion of national drug expenditure on hospital
drugs, and containing drug expenditure is a concern for both publicly and privatelyfunded hospital systems. For example in 2002 and 2003, in publicly-funded hospital
systems in New Zealand, the UK, and Australia, hospital drugs were 20-23% of publiclyfunded drug expenditure.[163-165] Estimates were: NZ$140m for hospital, NZ $539m
for community; UK£2,043m for hospital, £7,802m community; and Australia AUS$1,315
hospital and AUS$6,901 community. Similarly in the USA in 2003, with many privately
funded (non-federal) hospitals, hospital drugs were estimated to account for 26% of total
drug sales, with 10.6% ofthe total for non-federal hospitals.[31] However, meaningful
comparisons between countries are difficult because drug prices and levels of subsidy of
ambulatory care differ.
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Because ofthe need to treat acutely ill patients, the need for "leading-edge" new
medicines, and an increasingly rapid turnover of patients, hospitals are vulnerable to large
increases in drug expenditure.[166] Consequently hospitals have adopted some of the
measures already discussed to control drug expenditure growth and applied them in their
own setting. Hospitals have used both supply-side and demand side measures to control
drug expenditure.[167] Supply-side measures have included price control, pooled
procurement, rebates, and expenditure ceilings. Demand-side measures have included
positive and negative lists, therapeutic substitution, audit and feedback, educational
campaigns, prescribing guidelines, clinical pharmacy services, promoting generic
prescribing, and regulating the promotion of drugs.

Price control

Hospitals do not have the jurisdiction to set drug prices; this is normally under
government control. However, they can negotiate prices with suppliers, often using a
tendering system. Good discounts are usually possible on medicines used in high
volumes, for example antibiotics. Reports from a number of countries indicate price
negotiations and tendering can be successful cost-containment measures.[52, 56-59, 168,
169]

Pooled procurement

Taking price control a step further, hospitals have grouped together for price negotiations
and tendering to achieve lower drug prices. This has been reported in the USA, Canada,
UK, Norway, China, and New Zealand.[52, 56-61] In the 1970s New Zealand hospitals
achieved savings of around 5% in a pooled procurement scheme; the scheme ceased later
with health service restructuring.[56] In the 1990s, UK hospitals undertook regional
procurement of generic drugs; this was extended in 2004 to national purchasing for a
limited range.[58, 59] Whilst Pooled Procurement has been successful in containing
costs, some limitations have been observed: loss of control over brands chosen, and
decreased compliance with contracts over time.[52, 56, 58, 170] The former may possibly
lead to the latter. Regarding loss of control, US hospital pharmacists have voiced their
concern over reduced choice of medicines and frequent brand changes. [52, 170]
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Pharmacists claim that brand switching has accelerated to an unsafe level in recent years
with sector mergers (hospitals, group purchasing organizations, and wholesalers). UK
hospital pharmacy purchasing managers also consider contracts too restrictive, preventing
them taking advantage of market changes.[58] Regarding compliance with contracts, in
the 1970s, Campbell et al. in New Zealand reported that savings decreased as compliance
reduced over time.[56] A key to improving compliance might be a closer involvement of
hospital pharmacy managers in contract decisions.

Rebates
In theory, individual hospitals or groups should be able to negotiate rebates with
suppliers, but reports are limited to a few from the USA. Hospitals in the US, contracting
with Pharmacy Benefit Management companies, have reported the successful use of
rebates.[55, 62]

Expenditure Ceilings
Hospital management may impose a ceiling on hospital drug expenditure, or devolve
fixed budgets to clinical areas as a cost containment measure. Pillans et al., in a large
South African teaching hospital, reported successful hospital-wide cost containment
measures were implemented following a 9% reduction in the hospital drug budget.[171]
Cotter et al. in the UK reported that drug expenditure was closely monitored (by
managers, pharmacists and clinicians) when budgets were devolved to clinical
areas.[172] A number of countries report that the majority of hospital pharmacies are
involved in monitoring drug expenditure and providing information to clinicians and
managers; for example 86% of hospitals in the UK (1994) and 65% hospitals in Australia
(1998).[173-177]

Positive and negative lists; hospital formularies
In a number of countries, hospitals have used formularies, or positive lists to improve
prescribing and decrease costs, with some evidence of success. [85-91, 173] However the
overall cost-effectiveness of formularies has been debated, since restrictive lists may lead
to increased use of other expensive or toxic therapies. [ 178, 179] In New Zealand in 1991,
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Pearce and Begg advocated a consensus derived PrefeiTed Medicines list, with
prescribers participating in initial drug choice and ongoing review.[179] In addition, they
advocated regular drug utilization review, feedback on personal prescribing patterns, and
a system that adapts quickly to new developments. In the past, decisions on additions to
hospital formularies have focused on efficacy, safety and acquisition cost.[74, 75] More
recently hospitals in the US, Australia and the UK, have considered budget-impact and
cost-effectiveness.[87, 89, 180, 181]

Therapeutic substitution
Hospitals differ in their approach to the prescribing of non-formulary medicines. They
range from those with non-restrictive formularies permitting prescribing outside the
formulary, to those having policies of automatic therapeutic substitution. In the USA
automatic therapeutic substitution is termed therapeutic interchange. In hospitals using
this system, pharmacists can substitute an agreed drug for a non-formulary drug.[182]
The substitute may be a cheaper generic version of the original drug, or a drug of the
same class. In the USA both types of interchange take place; outside the USA therapeutic
interchange is mainly by generic substitution. A recent survey of 493 American hospitals
reported that over 90% operated policies of therapeutic interchange.[173] An earlier
survey of 103 hospitals reported 79% operating therapeutic interchange, and 94% generic
substitution.[180] Therapeutic substitution or interchange has been shown to be an
effective cost containment measure. [ 183]

Reuse ofpatients' own medicines
Cost savings can be made by using a patient's own medicines during their hospital stay.
A UK study in 1991 in a 60-ward hospital estimated savings of £170,000 per annum, and
a New Zealand study in 1993 in two geriatric assessment wards estimated savings of
about NZ$6,000 per mmum. [184, 185] Reuse schemes have not been widely
implemented; baiTiers are assuring the medicines' quality, and the impact on staff
time.[186]
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Audit and feedback, and Educational Campaigns
Audit and feedback have been used in the hospital setting to improve the quality and
costs of prescribing. In hospitals, drug use audit is termed Drug Utilisation Review
(DUR), and defined as "an approved systematic process that captures, reviews and
interprets drug use data within specific health care environments". [ 187] In practice, this
ranges from a review of drug utilization data (costs and volumes) to a review of
appropriateness of prescribing using dose, administration and patient data. Issues that
require feedback are identified e.g. inappropriate or overuse of particular drugs, and
guidelines are developed as appropriate. Audit results and guidelines are usually
presented to groups of doctors rather than to individuals, often as part of an educational
campaign. There are few reports of academic detailing of individual doctors. [97] DURs
and educational campaigns in hospitals have been shown to reduce costs, particularly
campaigns involving antibiotics.[90, 188, 189]

Prescribing Guidelines
Many hospitals use clinical treatment/prescribing guidelines to improve the quality and
costs of prescribing. The focus of guidelines is usually the appropriate use of
investigations, drug therapy, and surgical procedures. National guidelines may exist, but
clinicians often prefer tailoring guidelines to locally available resources. Studies suggest
locally developed guidelines may have more influence [107, 190] and that locally
developed guidelines are successful in decreasing costs.[90, 113, 114]

Clinical pharmacy services
Several countries have reported that clinical pharmacy services have improved the quality
and cost of hospital prescribing. [ 191-197] Evidence from the USA has been summarised
in literature reviews.[191-193] Most recently (1996-2000), Schumock et al. demonstrated
benefit: cost ratios ofUS$1.7: 1 to US$17: 1 (median US$4.68: 1) i.e. a median of almost
$5 saved for each $1 spent on clinical pharmacy services.[193] Bond et al. in a multiple
regression analysis, indicated that higher numbers of clinical pharmacists were associated
with lower drug costs (p<0.0001).[194] Statistically significant associations were found
with admission drug history services (p=0.011), drug information services (p=0.015),
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drug protocol management (p=0.049), and in-service education (p=0.016). A Canadian
study demonstrated a return ofCA$29.99 for every dollar of pharmacist time invested in
drug utilization and therapeutic intervention programmes.[195] UK hospitals in the South
of England reported savings of £90-100,000 per year per pharmacist through the efforts
of specialist pharmacists in a liver unit and an intensive care unit (3-4 times a
pharmacist's mmual salary at that time).[196] Dooley et al. calculated annualized cost
savings of AUS$4.4m from clinical pharmacist initiated changes to patient management
or therapy, in eight hospitals in Australia, a saving of$23 for every dollar invested in
pharmacist time on interventions. [ 197]

Promoting generic prescribing

Generic prescribing is promoted in hospitals for educational and cost reasons.[198, 199]
For educational reasons, generic prescribing aids familiarity with therapeutic classes. For
cost reasons, generic prescribing, where appropriate, allows substitution of brand
medicines with cheaper alternatives. However, the National Prescribing Centre in the UK
has recommended that generic prescribing is considered clinically inappropriate for:
modified relief preparations, lithium, ciclosporin, and some combination products.[199]

Regulations on the promotion of drugs

Many hospitals allow representatives of pharmaceutical companies to provide product
information to hospital staff. They may permit academic detailing, promotional meetings,
and sponsorship of research. Some hospitals, perceiving that increasing promotional
activity may increase drug expenditure, regulate the level of activity permitted on their
premises.[158, 172, 200] In particular, hospitals may regulate access to younger, and
possibly more susceptible, doctors.

1.5 The introduction of new medicines
1.5.1 An overview

The introduction of new medicines to healthcare systems is a major contributor to rising
drug costs. Replacing older cheaper medicines with newer more expensive medicines has
been shown to substantially increase pharmaceutical expenditure.[9-16] Thus it is
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essential that rational decisions are made on new medicines to ensure only effective, safe,
and preferably advantageous new medicines are introduced.

Many new medicines are developed each year. [20 1] Some are "me-too" versions of
medicines already available with claims for enhanced efficacy or reduced side effects.
Others are novel chemical or biological entities offering new treatment approaches. The
process of making rational decisions on new medicines is complex and is undertaken by
people with expertise in assessing drug information.

Drug companies will seek decisions on their new medicines at different levels. Firstly, in
countries with a potentially viable market companies may seek marketing authorization
for their new medicines.[202-205] Secondly, in countries where there is an agreed list of
medicines reimbursable at public expense, companies may seek reimbursement

listing.[77, 206] Thirdly, companies (or individual prescribers) may seek listing at
individual hospital levels, for hospital formularies.[85-90, 173-178, 207]

1.5.2 Assessment for marketing authorisation
Many countries have systems for the approval of drugs for marketing. Systems are run by
regulatory authorities.[203-205, 208] Terminology differs so processes may be termed
"marketing authorisation", "licensing", or "registration". All systems exist to ensure that
only safe, effective, high quality medicines are prescribed or sold to patients.
Consequently pharmaceutical companies must provide evidence of a new medicine's
efficacy, safety and manufacturing quality, and this evidence will be carefully
assessed. [209]

Efficacy is defined as the "extent to which a specific intervention, procedure, regimen, or
service produces a beneficial effect under ideal conditions" and is assessed from the
outcomes of phase II and III clinical trials.[209, 210] High quality information including
evidence from randomized controlled trials (RCTs) is used in marketing applications. In
RCTs, the medicine's effects are compared with that of a placebo (or comparator) in a
few hundred to several thousand patients.[209] Patients are randomized to the new
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medicine or placebo (or comparator). The new medicine is assessed under "ideal
conditions" by excluding patients with potential confounding factors e.g. ce1iain disease
states or concurrent medication.

RCTs can provide high quality information on the efficacy of new medicines but some
limitations to their use have been identified. In the 1970s, Lionel and Herxheimer
examined 141 clinical trial reports in four British journals and found that, due to poor
design and execution, about a third were of unacceptable quality.[211] In the 1980s,
Shapiro et al. found several instances of deliberate falsification in an audit of trials
submitted to the FDA.[212] Frequent criticisms have been the inadequacy of sample size,
duration of trials, and difficulty in generalising results to wider populations. [213] Trials
completed in recent years are considered of higher quality, but information still requires
careful scrutiny.

The safety of a new medicine is assessed in various studies. General toxicity and major
organ toxicity is assessed in phase I and II studies; other adverse effects are examined in
larger phase III studies, usually RCTs.[209] Pre-marketing studies however will provide
only limited information on adverse effects, since information is restricted by the sample
size, range of patients, and duration of the study. Post-marketing surveillance may
identify other adverse effects. It is possible to calculate optimal sample sizes for studies,
but these are difficult to achieve because very high patient numbers are required to detect
rare effects.[214] Information on the manufacturing quality of new medicines is also
required for marketing authorization.[76, 209] Companies must satisfy the regulators on
the quality of their products and manufacturing systems, variation in batch content, and
bioavailability.

In addition to published trial information, pharmaceutical companies submit unpublished
confidential data on efficacy, safety, and quality with their applications. Because of its
confidentiality, there is little evidence on the quality of such information. A study in the
1980s found defects in unpublished trials submitted in applications. [215] Trials were
often small, of short duration, had inadequate measures of effectiveness, and poor
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assessment of adverse effects. Furthermore, there was significantly more information on
adverse effects in unpublished than published trials, yet this information was unavailable
to prescribers. Opinions vary on whether the quality of more recent unpublished data has
improved.[216, 217] However experts consider that lack of access to such data may have
contributed to drug safety problems, for example with hormone replacement therapy, or
COX-2 inhibitors.[217, 218]

1.5.3 Assessment for reimbursement listing
Many countries have a positive list or reimbursement list i.e. a list of drugs that can be
reimbursed at public expense.[3, 7, 8, 43] For the listing of a new drug there must be
evidence of its efficacy, safety and manufacturing quality.[206] Prior achievement of
marketing authorization may be accepted as evidence of safety and manufacturing
quality, but additional information may be required on efficacy.[206] Some countries also
require evidence ofthe therapeutic need for a new medicine, and others evidence of its
cost-effectiveness.[64, 77-79]

Reimbursement authorities require evidence of a new medicine's equal or superior
efficacy compared to an established alternative. [206, 219] Authorities may require head
to head comparative trials, or a comparison of placebo controlled trials e.g. new drug vs
placebo compared with established drug vs placebo. Committees of experts assess trial
evidence, for example the Pharmacology and Therapeutics Advisory Committee (PTAC)
in New Zealand, and the Pharmaceutical Benefits Advisory Committee (PBAC) in
Australia.[77, 220]

In some countries reimbursement authorities require evidence of therapeutic need for
listing a new medicine.[64] In France medicines are reimbursed in proportion to their
therapeutic value; patients co-payments are 0% for important drugs e.g. drugs for cancer,
30% for most other drugs, and 60% for nonessential drugs. [3, 64] Evidence of therapeutic
need is also required in Hungary and Spain.[3] In the Netherlands, unless there is proof
that no pharmacological alternative exists, new drugs are barred from full reimbursement
for a period of time. [71]
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In recent years, some reimbursement authorities have required evidence of a medicine's
cost-effectiveness.[77-79] Proof of cost-effectiveness is thus described as the "fourth
hurdle" for reimbursement listing (following proof of efficacy, safety, and manufacturing
quality). In 1993 Australia was the first country to make provision of cost-effectiveness
data mandatory.[?, 221] To ensure quality and consistency, national experts and
representatives of pharmaceutical companies developed methodological guidelines for
the submission of pharmacoeconomic studies. Following this, New Zealand, some
Canadian provinces, and some European countries requested evidence of costeffectiveness and developed methodological guidelines.[78-83]

Despite an increased use of pharmacoeconomics in decision-making, its role remains
controversial. Some have argued it has become a tool for rationing and it is unethical to
exclude access to lifesaving medicines on the grounds of cost.[222] Others have argued
that rationing is inevitable and that cost-effectiveness is a good basis for making rationing
decisions.[166] Some suggest that bias can be introduced and the methodology is not
sufficiently robust to justify widespread use.[223-225] Others have argued that results
from studies that follow methodological guidelines should be robust.[226] However,
despite methodological guidelines, research in Australia and Canada has indicated a need
to improve the quality of pharmacoeconomic studies submitted to reimbursement
authorities.[227, 228] Although treatments may appear cost-effective, experts suggest
allocation of resources may be better served by cost benefit analysis, where all benefits
and costs are reduced to monetary terms. [229]

There is some evidence that using pharmacoeconomics in decision-making creates real or
implicit cost-effectiveness ceilings. Evidence from Australia suggests an implicit costeffectiveness ceiling exists since only products with a cost/life year saved of
<AUS$70,000 have been listed.[230] In Ontario in 1992, an explicit ceiling for the
reimbursement list was recommended but never implemented, and more recently an
implicit ceiling of CA$50,000 has been suggested.[231] An implicit ceiling of £30,000
per QALY has been reported for the NICE organisation in the UK (an organisation using
economic analysis for clinical guidance decisions).[232] In a second version of their
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Prescription for Pharmacoeconomic Analysis, PHARMAC state that new investments in
the period 1998-2005 cost around NZ$6,900 per QALY, and in 2003/4 and 2004/5
respectively were NZ$15,768 and NZ$12,117.[233] Results from a study examining the
use of economic evaluation in Europe suggests that few decision-makers made use of
economic analysis.[234] A more recent study comparing economic evaluation across five
reimbursement committees (Australia, Ontario, British Columbia, Finland, France) and a
clinical guidance committee (England and Wales) found economic evidence supported
decision-making, but health priorities and budget-impact were often stronger
considerations. [23 5]

1.5.4 Assessment for hospital formularies
Many hospitals have developed lists of medicines approved for use in their
institution.[85-90, 173-178, 207] These lists are called formularies, approved medicines
lists, or preferred medicines lists. Some hospitals in New Zealand use the latter term,
suggesting a more consensus-based approach. [90, 207]

Studies from a number of countries report the processes used for the addition of new
drugs to hospital formularies, and the information required for the process.[74, 75, 85-90,
173-178, 207, 236-238] Listing decisions are usually made by hospital-wide Medicines
and Therapeutics Committees (MTCs). Committees are usually multidisciplinary,
involving doctors, pharmacists, nurses and managers. Members assess the evidence
presented for a new drug, and decide on its optimal use; for example the patients who
should receive it, and the clinicians who should prescribe it. Cotter et al. in the UK
described hospital drug policy managed by an MTC as a "traditional model" of drug
policy.[172] Other models where policy was determined by individual doctors or within
clinical directorates were described as "medical" or "combined" models. The traditional
model appears to be predominant in most countries.[88, 89, 172, 173, 176, 239]

Studies indicate that decisions on new drugs involve an assessment of evidence on
efficacy, safety and manufacturing quality.[74, 75, 85-90, 173-178, 207, 236-238]
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Information on acquisition cost, budget-impact, route and ease of administration, and
monitoring requirements are other important considerations.

The evaluation of all pertinent information for new drug applications is a complex
process. Attempts have been made to improve the decision-making process. Bochner et
al. developed a quality and cost scoring system for new drugs.[240] Quality scores were
based on patient outcome, type of treatment, and clinical comparison with other
treatments. Cost scores were based on comparisons with existing treatments. Decisions
were informed by each drug's quality: cost ratio. Critics questioned the ethics of rationing
and the system's methodology (lack of consideration of gains in Quality Adjusted Life
Years, or of cost-savings e.g. for reduced length of stay).[241-244] Janknegt et al.
describe a System of Objectified Judgement Analysis (SOJA) used in the
Netherlands.[245] For a given group of drugs, selection criteria are prospectively defined
and each criterion given a weighting. Criteria weightings and information are entered into
an interactive software programme and results are used to assist decision-making. Kessler
et al. discuss the use of decision analysis in the formulary process.[246, 247] Decision
analysis assigns probabilities and costs to various treatments and outcomes. Probabilities
are obtained from clinical trial data or from expert panels. The system appears flexible in
that new data can be added to the model, but is complex and time-consuming. Reports of
its use are limited and confined to the USA. Nash et al. in Canada report use of a
computer-assisted decision support system for formulary decision-making, "RXPERT",
used in non hospital settings.[248]

Taking evaluation a step further, some hospitals now consider "cost-effectiveness"
information for new drug applications. Surveys in the USA (2001, 2004) indicated that
92% and 96% of hospitals respectively used pharmacoeconomic information in formulary
decisions.[173, 249] An Australian survey indicated that 67% ofhospitals considered
cost-effectiveness in formulary decisions.[89] UK information suggests that
pharmacoeconomics may be a consideration, but no studies exist on the extent of its
use.[181, 250] A small survey in France indicated pharmacoeconomic studies were used
in less than 20% of new drug evaluations in the majority of hospitals. [251]
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Although pharmacoeconomics is advocated and used in hospitals, there is limited
information on the outcomes of its use.[87, 166, 252, 253] Reports from the UK and
France indicate that insufficient training and lack of locally relevant studies are barriers to
its use.[181, 250, 251] Pharmacoeconomics may be more widely used in hospital
decision-making as training and availability oflocally relevant studies increase.[252]

1.6 Quality Use of Medicines
1.6.1 The concept

In recent decades, with increased access to potent modem medicines, appropriate
medicine use has been a world-wide concern. In 1985, the World Health Organisation
(WHO) held an international conference in Nairobi on rational drug use.[254] Rational
drug use was defined: "(The) rational use of drugs demands that the appropriate drug be
prescribed, that it be available at the right time at a price people can afford, that it be
dispensed correctly, and that it be taken in the right dose at the right intervals and for the
right length of time. The appropriate drug must be effective, and of acceptable quality
and safety".[254] Thus rational use of medicines became a focus for countries, healthcare
organisations, and international organisations (such as the WHO and the International
Network for the Rational Use ofDrugs).[254-258]

In Australia and New Zealand the rational use concept was termed "Quality Use of
Medicines" (QUM). In 1992, concerns from consumer and health care organizations
about appropriate medicine use resulted in QUM becoming the fourth arm of Australia's
National Medicines Policy.[259, 260] The objectives ofQUM were to achieve: judicious
selection of management options (use of medicines only where appropriate); appropriate
choice of medicine and dosage regimen (choice ofthe most effective medicine whilst
considering benefit, risk, cost etc); and the safe use of medicines (minimising mis-use,
over-use and under-use and taking action to solve medication related problems such as
adverse effects). [259]

The problems with drug use identified in Australia's QUM policy are international
problems. Overuse of drugs can result from the over-prescribing or over-consumption of

27

drugs.[259, 261] Some examples have been benzodiazepines in industrialized countries,
and antibiotics and injections in developing countries.[262-265] In many countries
prescription and non-prescription medicines have been misused. [ 131, 266] In
industrialized countries, polypharmacy or multi-drug use is common in the elderly
causing increased morbidity and mortality.[267] In developing countries inappropriate
drug use is common e.g. antibiotics and antidiarrhoeals are used for childhood diarrhoea
rather than rehydration salts. [268] In addition to overuse, misuse and inappropriate use,
safe use of medicines is of particular concern. Drugs of narrow-therapeutic index must be

used with great care.[269] Adequate systems must be used to monitor patients and avoid
the adverse effects of drugs.[270] Similarly, adequate systems must be used to ensure the
safe administration of drugs. [271] In countries without strict systems for licensing drugs a
more basic problem exists; drugs of uncertain safety are available for purchase and often
without any professional supervision.[272]

1.6.2 QUM in the community

There are a number of approaches to promote QUM, or improve medicine use. Most of
these attempt to change prescribers' or patients' behaviour. Approaches are often dualpurpose and focus on improving the quality of medicine use whilst decreasing its costs.
Approaches include: guidelines and protocols; limited lists and formularies; flow charts,
leaflets and bulletins; prescriber, pharmacist or drug-seller education; audit and feedback;
medication reviews; and improving adherence to therapy.

Guidelines and protocols are effective approaches. In developing countries Standard
Treatment Guidelines (STGs), strongly advocated by the WHO, are used to improve
medicine use.[273] Evaluations of effects are few but STGs appear particularly effective
combined with face-to-face education and follow-up.[274-276] National guidelines are in
use in industrialized countries but their effectiveness does not appear to have been
examined. [ 102-1 05] Studies indicate that guidelines developed with local input are
generally more effective.[! 07]
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Limited lists and formularies can improve medicine use.[273] The WHO recommends the
use of Essential Drug Lists (EDLs) with the drugs listed being those required for STGs;
the latter should be locally developed.[273] Formularies or lists allow doctors to become
familiar with a small range of drugs and prescribe them safely and effectively. A study in
the Yemen demonstrated that an EDL improved prescribers' knowledge and the quality
of prescribing, and a study in Ethiopia indicated decreased prescribing of non-essential
drugs.[277, 278] National lists of drugs reimbursed under a public health system are used
in industrialized countries mainly to decrease costs, but local lists developed by GP
practices or hospitals usually improve quality and also decrease costs.[3, 7, 8, 43, 85-92]

In developing countries, flow charts have been effective in improving health workers'
performance in diagnosis and treatment; use of charts increased when health workers
were involved in their development.[279, 280] Similarly algorithms improved antibiotic
prescribing in a rural community in the USA. [281] Studies in industrialized countries
indicate printed materials alone (leaflets, and bulletins) appear to have little influence on
prescribing.[98, 101] An exception may be specific safety alerts from pharmacovigilence
agencies.[282] A study from Costa Rica also reported that leaflets had little or no
influence.[283] Face-to-face education oflarge or small groups has been effective, and
"academic detailing" is reported to be the most effective method of improving medicine
use.[98, 101]

Improving education on prescribing and the sale of medicines is another approach. The
WHO advocates problem-based training in pharmacotherapy for undergraduate medical
and paramedical staff, to establish good prescribing habits for the future.[273] In a
randomized trial in seven medical schools, the "WHO guide to good prescribing",
utilising problem-based methods, had a positive impact on prescribing skills.[284] In
industrialized countries, undergraduate and postgraduate education in therapeutics is
increasingly problem-based and small group prescribing education has been
effective.[285, 286] In developing countries pharmacy and drug shop staff are a major
source of pharmaceutical and treatment advice and in Kenya and Indonesia small-group
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training of staff improved the treatment of diarrhoea (i.e. increased sales of oral
rehydration salts and decreased sales ofantidiarrhoeals).[276]

Prescribing audit and feed back is a widely-used approach. GPs in a number of countries
(including the UK, France, Germany, Italy, Australia, and New Zealand) are given
regular feedback on their prescribing activity (and costs) during visits from specially
trained doctors or pharmacists.[40, 65, 147-150] Repmis indicate both quality
improvement and decreased costs.[149-155] A recent survey of influences on prescribing
in UK primary care organisations highlighted audit and feedback as important methods of
prescribing support; other methods included newsletters, seminars and "hands on
support".[287] Ninety-nine percent of prescribing advisers surveyed cited improving the
quality of prescribing as a priority, and 64% as their top priority.[287] A systematic
review in Australia compared the effects of computerised reminders (decision-support
systems providing immediate feedback on individual patients) and feedback of
aggregated prescribing information. Heterogeneity of studies prevented a meta-analysis
but computerised reminders appeared to have the greater influence on medication
management.[288]

Audit and feedback have also been used in community health centres and hospitals, in the
developing world. A "Monitoring-Training-Planning" (MTP) approach proved effective
in Indonesia.[289] For this, indicators were used to measure the extent of a prescribing
problem (monitoring), discussions were held on underlying factors and ways to improve
the situation (training), and targets were set for improvement (planning). Effects of these
self-learning activities appeared to be sustainable i.e. inappropriate antibiotic use in 24
Indonesian health centres was reduced from an average of 50-20% of patients to 13%
over a four year period (1999-2003). Prescribers had a positive view ofMTP and took an
active role in proposing solutions.

Medication reviews have improved the use of medicines. Doctors regularly (or
occasionally) review their patients' medication but studies of the impact of their reviews
are few.[290] Multidisciplinary medication review and general practice case conferences
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have improved medicine use.[291, 292] More recently pharmacists have undertaken
medication reviews, discussing their recommendations with the patient's doctor. Most of
the evidence indicates that pharmacist's reviews improve medicine use and/or outcomes
for patients.[293-297] However, the Horner study in the UK reported an increased
utilisation ofhealthcare (GP visits, hospital admissions) amongst the intervention group
i.e. patients' whose medication was reviewed by a pharrnacist.[298] Authors suggested
that pharmacist reviews may have improved adherence to therapy and unmasked adverse
effects. Petty et al., commenting on the study, suggest that the clinical medication review
process in the study was of a limited nature, and that results may have differed if the
reviewers had access to clinical notes and had contact with the GP.[299] Other
commentators suggest intention-to treat analysis may have biased the results since 16%
of patients in the intervention group did not receive a medication review.[300] A
systematic review by Tully and Seston concluded that community pharmacists reviewing
and monitoring prescribed medicines improves the clinical condition of patients and
reduces the cost of drugs prescribed.[301] However, the quality and heterogeneity ofthe
studies prevented a rigorous assessment.

Patients' adherence to medication regimens varies making it difficult to optimise therapy
and minimise adverse effects. A number of studies indicate that interventions to improve
adherence have only a modest effect. A systematic review by Haynes et al. found
improved adherence in 18 of36 studies of interventions for long-term therapy, and
improved outcome in 16.[302] Complex interventions appeared more successful e.g.
combinations of more convenient care, reminders, reinforcements, information, selfmonitoring, counselling, family therapy, and supervision by a health professional (doctor,
nurse, pharmacist or other). The most effective interventions achieved only modest
improvements in adherence and outcomes. Authors concluded that current methods had
limited effects and innovative methods were needed. Verrneire et al., in a systematic
review of 21 studies of adherence interventions for people with type 2 diabetes, found no
significant effects or harms from interventions, but no particularly effective
interventions.[303] A review of eight studies in people on lipid lowering therapy reported
improved adherence by simplifying the drug regimen, improving patient information, and
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giving reminders.[304] The methodological quality of the studies was low so no
particular intervention could be recommended.

Expanding the role of community pharmacists to include patient and physician education
and collaborative work with other health professionals appears to improve medicine use
and healthcare utilisation. Beney et al. in a systematic review examined the roles of
community pharmacists (and pharmacists attached to health centres or clinics) and found
they supported an expanded role for pharmacists.[305] Twenty-five studies were included
involving more than 40 pharmacists and 16,000 patients. Reviewers found a decrease in
hospital and emergency room admissions but an increase in scheduled service utilisation
(kept appointments). The number of visits to a specialist and the number or cost of drugs
compared to control patients also decreased. Ten out of 13 studies reported improvements
in the targeted patients' condition.

Medication errors have been a concern in primary care and hospitals. A recent metaanalysis found around 7% of emergency hospital admissions resulted from drug-related
problems in primary care and around half could definitely or possibly have been
prevented. [306] Johnson and Bootman estimated the cost of drug-related morbidity and
mortality in USA ambulatory care (primary care) at around $76.6 billion.[307] A
systematic review examined interventions to decrease medical errors (including
medication errors) in primary care and hospital settings.[308] Authors concluded that
relatively simple interventions could achieve large reductions in medical errors e.g.
automated systems, computerised reminders, protocols, algorithms, pharmacist
interventions. The heterogeneity of studies prevented a meta-analysis of results. A
systematic review of interventions to prevent drug-related hospital admissions in primary
care has recently been undertaken.[309] Thirty-eight studies satisfied inclusion criteria,
17 pharmacist-led interventions ( 15 reporting hospital admissions as an outcome), eight
led by other primary care healthcare professionals (reporting drug-related morbidity as an
outcome) and 13 complex interventions (with the aim of reducing falls in the elderly). A
meta-analysis found that pharmacist-led interventions were effective (OR 0.64 (95%CI
0.43 to 0.96)) however effects did not reach significance if only randomised controlled
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trials were included. No significant effects were shown when the results of studies in
other categories were pooled. Authors concluded that more randomised trials are needed
to determine whether pharmacist-led interventions are effective in reducing hospital
admissions and there is currently no evidence of effectiveness of other interventions at
reducing admissions or preventing drug-related morbidity.

1.6.3 QUM in hospitals

A number of approaches have been used in hospitals to improve the use of medicines.
These have included the use of hospital formularies, treatment guidelines, audit and
feedback (DURs), educational campaigns, clinical pharmacy, and measures to reduce
adverse drug events.

Hospitals in a number of countries have developed and used formularies to improve
prescribing quality and to decrease costs.[85-91, 173] Success is often measured as an
increased proportion of formulary drugs prescribed, and the process is more effective
when prescribing feedback is incorporated. [31 0, 311] Some authors suggest that
restricted formularies can lead to increased use of other expensive or toxic therapies and
recommend a consensus driven list alongside drug utilization review and prescriber
feedback.[178, 179] However restricted hospital formularies are popular in many
countries and non-formulary prescribing is generally discouraged.[86, 172, 176, 178, 207,
237]

Clinical treatment or prescribing guidelines are widely used in hospitals to improve the
quality (and decrease the costs) of prescribing. Guidelines are developed to improve the
diagnosis and management of disease, including the appropriate use of medicines.
Clinicians tend to favour locally developed guidelines that consider local resources; these
appear to have more influence on medicine usage. [ 107, 190] Guidelines are usually
promoted by educational campaigns involving large or small group meetings, posters,
bulletins and leaflets. The effectiveness of guidelines can be measured by auditing
prescribing before and after their launch. Hospitals have reported that treatment
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guidelines are effective in improving prescribing and reducing drug expenditure. [ 107,
113-115, 190]

Audit and feedback have been used to improve the quality (and costs) of hospital
prescribing. Hospital drug audit is termed Drug Utilisation Review (DUR). The term
signifies a systematic process for capturing and reviewing drug use data.[187] Data can
be collected from hospital pharmacy and patient record databases, or be a ward-based
collection of prescribing, dosing, administration data from drug charts and patient notes.
The DUR cycle allows identification of inappropriate drug use issues which are fed back
to prescribers; guidelines on appropriate prescribing are then developed by a
multidisciplinary team, and promoted by educational interventions. A second data
collection should be undertaken to assess the effects of the educational intervention. Such
studies are known as "pre-post" or "before and after" studies.[187] Reports indicate that
pre-post DURs are effective in influencing hospital drug use; the majority of hospital
studies are on antibiotics but other groups studied include antiemetics, anxiolytics and
antithrombotics.[113, 188, 189, 312-316] The MTP approach, discussed earlier, which
incorporates discussions, problem-solving, audit and feedback, has been effective in
hospitals in Indonesia, Cambodia and Laos in reducing the inappropriate use of
medicines.[317]

Educational campaigns or strategies have been shown to improve prescribing.[101]
Educational meetings for large or small groups are commonly used but their effectiveness
varies. Studies suggest that large group meetings alone (conferences, seminars) have little
effect on improving prescribing, but meetings incorporating interactive workshops are
more effective.[101] Although academic detailing is reported to be a very effective
method to influence prescribing in general practice, there are few reports of its use in
hospitals. [97, 100]

For many years hospitals in developed countries have used Medicines and Therapeutics
Committees (MTCs) to influence hospital medicine use. The WHO is a strong advocate
ofMTCs.[273, 318] Studies from a number of countries report on the structure and
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functions ofMTCs.[74, 75,85-90, 173-178,207, 236-238] A few have attempted to
assess their effectiveness. In 1993 in Australia, Plumridge et al. reported that MTCs were
perceived by pharmacist members and MTC chairpersons to have a moderate-to-strong
influence on hospital policy, pharmacy management, medical management, and
prescribing.[174] In 1996 in Australia, Weekes and Brooks reported that MTCs were able
to implement on average 75% of decisions (range 0-95%).[89] Teaching hospitals
appeared to perform significantly better than regional hospitals. A set of indicators were
developed to measure the performance of MTCs in hospitals; reports suggest they have
not been widely used.[319, 320]

Clinical pharmacy services in hospitals have been shown to improve the use of medicines
and decrease the costs of care.[191-197] In 1986, Hatoum et al. reviewed 93 studies of
clinical pharmacy services undertaken in the USA. [ 191] The majority of studies showed
improvements in the quality of medicine use. The following services were associated
with improvements: monitoring of drug therapy, provision of drug information and
education, participation in the management of medical emergencies and chronic diseases,
detection and reporting of adverse drug reactions, and control of medication
administration. Other studies of clinical pharmacy services have shown improved drug
use but have used decreased costs of care as the outcome examined. [ 192-197] Decreased
costs, however, often result from improved medicine use: appropriate antibiotic
prophylaxis leads to decreased secondary infections, therapeutic drug monitoring results
in decreased drug-toxicity, close-monitoring of a patient's laboratory results leads to
decreased treatment costs for adverse effects, and optimal drug therapy reduces length of
stay in hospital or decreases readmissions. Thus many cost focused studies offer a degree
of quality improvement. Dooley et al., in a study in Australian hospitals, assessed the
primary reasons for clinical pharmacy interventions.[197] Over 30% of interventions
were to decrease adverse events, almost a quarter were to increase drug efficacy, 16%
were to reduce morbidity or mortality, and 6% were to improve symptom control. Cost
savings were the primary reason for only 6% of interventions.
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An adverse drug event (ADE) has been defined as "an injury resulting from a medical
intervention related to a drug".[321] Reducing such events is increasingly important in
hospitals. A number of studies have attempted to quantify the incidence of events,
identify sources of error, high-risk patients and high-risk medicines, and assess the
effectiveness of interventions aimed at reducing events. International comparisons of
hospital event rates are difficult because of different study methodologies. In 1995 Bates
et al. in the USA, reported 6.5% ADEs and 5.5% potential ADEs as a proportion of nonobstetric admissions.[321] Ofthe ADEs, 28% were considered preventable, serious
events were more likely to be preventable, and errors were more likely during drug
ordering or drug administration. The group compared ADEs in intensive care units and
on medical and surgical units, in two tertiary hospitals.[322] Preventable and potential
ADEs in ICUs were nearly twice those in non-ICUs but when adjusted for the number of
drugs ordered event rates were similar in both settings. The same group assessed ADEs in
pediatric inpatients. They reviewed 10,778 medication orders and found 616 medication
errors (5.7%), 115 potential ADEs (1.1%) and 26 ADEs (0.24%); ofthe 26 ADEs, 5
(19%) were preventable.[323] A recent study in New Zealand, using failure mode and
effects analysis in a neonatal intensive care unit, identified 72 potential failures and 193
associated causes and effects in the medication use process; multiple failures were
possible when prescribing the medication or preparing the drug for administration.[271]
In an Australian systematic review, Runciman et al. estimated that about 1% of hospital
admissions result in an ADE; however under-reporting to the national database was
suspected.[324] About half of all ADEs resulted from anticoagulant, anti-inflammatory,
or cardiovascular drugs. A study in Switzerland estimated that 7.5% of inpatients
experienced at least one ADE during their hospital stay.[325] A literature review of 10
studies estimated a median (range) of 1.8% (1.3-7.8) for preventable adverse drug events
(pADEs), as a percentage of hospital admissions.[326] The preventability rate was
estimated as a median of 35.2% (18. 7-73 .2). Most pADEs occurred during the
prescribing or administration stage. A recent audit in the UK, Germany and France
confirmed that patients receiving intravenous therapy are at high-risk of an ADE and
recommended improving intravenous administration procedures.[327] In the 1990s
systems failures, particularly difficulties in disseminating drug and patient information,
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were identified as major sources of error.[328] There is some evidence that computerized
physician order entry and clinical decision support systems reduce adverse drug
events.[323] In another study the same group also advocate ward-based clinical
pharmacists and improved communication between physicians, nurses and pharmacists to
reduce events.[329]

The development of QUM in Australia and New Zealand

Australia's QUM activities have increased considerably since the introduction of the
National Medicines Policy in 1992. Two committees were established to advise the
Minister ofHealth on QUM- APAC and PHARM.[330] The Australian Pharmaceutical
Advisory Council (APAC), a body representing all QUM stakeholders, helped establish
systems for medication reviews in nursing homes, and the disposal of unwanted
medicines. The Pharmaceutical Health and Rational Use of Medicines committee
(PHARM), with expertise in rational drug-use, has directed modest research funds to
areas of strategic focus. Any effective interventions identified have been considered by
APAC for national implementation. Furthermore, the government, on PHARM's advice,
has funded three annual QUM postgraduate scholarships. QUM projects undertaken by a
number of Australian organisations have recently been mapped to assist further planning
ofactivity.[331] Results indicate differing levels of activity, for example activity was
higher in South Australia and Tasmania (seven projects per 100,000 people) than in
Western Australia and Queensland (two projects per 100,000 people). However another
study suggests QUM-mapping is not fully comprehensive and hospital QUM activities
may be under-reported.[332]

In 1998 Australia established a National Prescribing Service, a government funded
independent company to improve general practice prescribing.[149] Appropriate
therapeutic topics were selected from predetermined criteria, needs were identified by
GPs, and interventions were undetiaken.[149] These interventions included: academic
detailing, clinical and self-audits, prescriber feedback, peer group meetings, case studies
with problem-based learning, and use of opinion leaders. Effects have been assessed
using prescribing and drug-utilisation data. Some examples of success are that QUM
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activities in nursing homes and hostels (clinical pharmacy services) have decreased the
use of benzodiazepines, laxatives and NSAIDs, and dose administration aids have
decreased error rates.[333]

Because of concerns over the appropriate use of medicines in New Zealand, various
organisations, including Independent Practitioner Associations and hospitals, have
undertaken activities to promote QUM.[113, 146, 150, 207, 334] Ferguson and
colleagues describe a successful project to modify general practice prescribing.[150]
Interventions included: prescription analysis and feedback, pharmacist visits, a bulletin
on benzodiazepine prescribing, and use of a locally developed preferred medicines list.
Results were a mean decrease in benzodiazepine prescribing of22% (range -50% to
+4%), a decrease in prescription volume and expenditure, and an increased use of drugs
on the preferred medicines list. Malcolm and colleagues describe a pharmaceutical
management strategy undertaken by an Independent Practitioner Association.[146]
Interventions included: personalised prescription analysis and feedback, educational
bulletins, and peer review groups. Authors claimed quality in prescribing was a strong
focus. Unfortunately outcomes were only measured in terms of changes in prescription
volume, expenditure and percentage contribution by British National Formulary
Category, so quality changes could not be assessed.

Reports ofQUM activity in New Zealand hospitals are found mainly in conference
abstracts; some activities have been reported in peer-reviewed publications.[90, 113, 114,
207, 335-337] Maling et al. in 1988 reported the development of a consensus-derived
preferred medicines list at Wellington Hospital, to restrict junior doctors' prescribing
choice, and act as an educational tool.[207] The list's overall aim was to promote
effective and economic prescribing. Pearce and Begg reported the development of a
consensus-derived preferred medicines list at Christchurch Hospital, plus the
development of guidelines for certain drugs (e.g. anti-emetics, anticoagulants, and some
antibiotics), educational bulletins and meetings, and clinical pharmacy interventions.[90,
113] In general outcomes were: improved adherence to guidelines following educational
activities, and reduced growth in drug expenditure compared with earlier years and
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compared with other New Zealand hospitals. Authors attribute the success of their
programmes to a consensus approach. Busch et al., reported the success of one particular
DUR project at Christchurch hospital, improving the prescribing of anti -emetics. [ 114]
Many QUM activities have been reported at the New Zealand Healthcare Pharmacists'
Association (NZHP A) annual conferences. Activities focus on improving the prescribing
of particular drugs, or improving the prescribing process. Some recent examples have
focussed on proton pump inhibitors, warfarin, and adverse drug events.[335-337]

1.7 Controlling drug expenditure in New Zealand
1.7.1 Controlling drug expenditure in the community
For several decades growth in drug expenditure has been a concern in New Zealand.
Under the 1938 Social Security Act, the New Zealand government made provision for
health and social security benefits for all residents; later, under supplementary provisions,
they made provision for the supply of medicines prescribed by registered medical
practitioners.[338] In 1941 the government introduced a drug tariff- a list of drugs that
could be reimbursed at public expense for patients in the community, upon the
prescription of any registered doctor; hospitals would provide medicines for inpatients, at
no cost to patients.[338] Drugs were selected for listing on the drug tariff from current
versions of the British Pharmacopoeia and British Pharmaceutical Codex on the basis of
providing good and appropriate treatment. [339] Prescriptions were dispensed by
registered pharmacists as contractors to the Department of Health, drug costs were paid
from the Social Security Fund, and there was no prescription charge for the patient.[338]

In the early 1950s, the government set-up a national Pharmacology and Therapeutics
Advisory Committee (PTAC) to make recommendations for additions to the drug
tariff.[338] The committee included experienced, currently practising, medical
practitioners. Despite the drug tariff process the cost of pharmaceutical benefits rose by
10% per annum by the mid 1960s; ingredient costs rose 40-fold between 1943 and 1966
($0.32 million to $13.6 million) and dispensing volumes 5-fold (3.5 to 17 million).[338]
Contributing factors were thought to be the introduction of new medicines, lack of
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control over drug costs, and increasing payments to pharmacists. By the 1980s
pharmaceutical expenditure growth averaged 7% per annum.

In 1985, prescription charges were introduced, but despite this, expenditure rose by
18% in 1987-8 with the removal of price controls on medicines and other goods. [8, 340]
By 1988 expenditure reached half a billion dollars and prices were substantially higher
than in Australia and the UK.[340] Politicians and academics considered measures to
control expenditure growth: generic substitution; limits on quantities prescribed; tighter
controls on entry to the drug tariff; prescriber and patient education on medicine costs;
clear national guidelines for the treatment of hypertension and hyperlipidaemia; and
audit, feedback, and financial incentives to encourage prescribers to reduce
expenditure.[341]

Growth slowed slightly in the late 1980s and early 1990s when higher patient charges
were brought in.[8] By the early 1990s patient charges were high and there seemed to be
no further scope to shift costs. In 1992 the government established the Drug Tariff
Section within the Department of Health which brought in price and subsidy negotiations
with suppliers, stricter controls over pharmaceutical price increases, and reference pricing
(on a small scale).[8, 342] Growth slowed but only to about 10% per annum because the
prescribing of greater volumes and more expensive items drove expenditure upwards.
Brae et al. describe the situation "This rate (of growth) was faster than the growth in
funding; expenditure on pharmaceuticals was crowding out other expenditure".[8]

In 1993 the Health and Disability Services Act brought in a new phase in health service
management. This was a "purchaser- provider-split" system in which Regional Health
Authorities (purchasers) purchased healthcare from Crown Health Enterprises (hospitals)
and general practitioners (providers).[342, 343] The newly-formed Regional Health
Authorities, empowered to delegate some of their tasks, set-up a limited liability
company called the Pharmaceutical Management Agency (PHARMAC) to manage the
Pharmaceutical Schedule, the former drug tariff.[342, 343] Thus PHARMAC was
authorized to manage, on behalf of the Regional Health Authorities, a list of
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pharmaceuticals fully or partly subsidized by the government for prescribing in the
community. Hospitals continued to manage the purchase and supply of medicines for
inpatients.

PHARMAC's initial task was to manage additions and deletions to the Schedule, the
level of subsidy for each item, and any restrictions on access to the subsidy. [8, 344]
Around 3,000 items were listed. Whilst some drugs listed were available "over the
counter" in pharmacies, government subsidy applied only to those prescribed by a
medical practitioner (or, in some cases, by dentists or midwives).[8] Drugs not listed in
the Schedule, but with marketing authorization from the regulatory agency Medsafe, were
available to patients willing to pay the full price.[8] From OECD data, around 70% of
national pharmaceutical expenditure in New Zealand appeared to be publicly funded.[8]

PHARMAC has successfully managed pharmaceutical expenditure for patients in the
community for over a decade. [8, 344] Graphs published in their Annual Reviews show
the impact of the company on drug expenditure over time. In 1993 expenditure was $445
million, by 2003 it was $516 million, indicating average growth of about 1.6% per
annum.[345] New Zealand's growth in pharmaceutical expenditure compares favourably
with that in other countries. For the period 1998 to 2002 mean annual expenditure growth
estimates were: 1.46% for New Zealand, 14.54% for the USA, 9. 7% for the UK, and
17.3% for Australia.[346-349] PHARMAC has utilised a number of measures to contain
growth in drug expenditure including controlling access to subsidy, reference pricing,
targeting, expenditure caps, tendering, and rebates.[8, 342]

Access to a subsidy has been determined by controlling the listing of products on the
Pharmaceutical Schedule.[8, 342, 344] Listing is controlled by the PHARMAC Board
and the board is advised by PHARMAC's Pharmacology and Therapeutics Advisory
Committee (PTAC) or one ofPTAC's sub-committees. New listings are considered as
"investments" so decisions are based not only on the clinical effectiveness of the product
but on its cost-effectiveness and the overall budget-impact oflisting.[8, 342, 344] Costeffectiveness is assessed from a New Zealand health service perspective using cost-utility
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analysis and is performed by analysts employed by PHARMAC.[78] The PHARMAC
Board determines each listing in the Schedule, and negotiates the level of subsidy (public
funding) for that product and any other conditions for listing.[8, 342, 344] Companies
may enter into cross-product arrangements, perhaps agreeing to a lower subsidy on
another product in order to gain entry for their new product. In this manner PHARMAC
has limited the entry of new medical entities, formulations, or presentations, to the
Pharmaceutical Schedule. In 1997, PHARMAC's right to determine listing was
challenged and upheld in the courts (the case in point being an application for a second
flavour of a listed drug).[350]

Reference pricing was in place, in a limited way, before PHARMAC was established but
has been used extensively by the agency. PHARMAC's concept of reference pricing
assumes that drugs of the same class will produce similar health outcomes.[8, 342, 344]
Drugs are grouped into therapeutic sub-groups if appropriate, based on clinical evidence
and advice from independent medical advisors.[8, 342, 344] If reference pricing is
appropriate, the subsidy is set at the level ofthe lowest priced agent in the subgroup,
ensuring that each subgroup contains at least one fully-subsidised medicine. The
reference price is based on the comparative average daily dose of each drug.[8, 342, 344]
If a company does not lower their price to the reference price level, patients would have
to pay the price difference for that particular medicine i.e. a surcharge in addition to the
normal prescription fee. Thus reference pricing encourages price competition between
suppliers since patients tend to switch to medicines without a surcharge, and market share
can be gained by lowering the price of a drug to below that of its competitors. [8, 68]
Exemptions have been introduced so that patients can have their original drug fully
subsidised if they cannot tolerate a new fully subsidised drug under reference pricing; for
example patients can remain on amlodipine, fully subsidised, if they cannot tolerate
felodipine for angina.[8] PHARMAC has applied reference pricing wherever possible
until almost 60% of drugs listed on the Schedule (by value) are covered by some form of
reference pricing.[8] A number of drugs are not referenced priced because" (i) they are
not suitable (they cannot be appropriately grouped with another drug); (ii) the analysis to
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support reference pricing has not been undertaken; or (iii) commercial or contractual
reasons make reference pricing unattractive."[8]

Although a useful tool for PHARMAC, reference pricing has proved unpopular with
patients and health professionals. [3 51, 3 52] When introduced for a therapeutic subgroup,
patients have the choice of staying with their original medicine and paying a surcharge, or
adjusting to a new medicine with no surcharge. Doctors have the task of stabilising the
patient on a new medicine, and doctors and pharmacists the task of explaining the
situation to patients. Critics question whether the effects on drug costs are sustainable
since effects were short-lived in Germany and the Netherlands.[69, 351] They speculate
that doctors may be inclined to prescribe the reference priced drug from a more expensive
class even if a cheaper drug may have been adequate. [69, 3 51] Reference pricing has
been particularly controversial for HMG-CoA reductase inhibitors (statins) and other
cardiovascular drugs (ace inhibitors, calcium channel blockers). Critics point out that
drugs are selected for full subsidy on the basis of price rather than clinical evidence. [3 51354]

Targeting has also proved a useful tool. PHARMAC have imposed restrictions to access
on a minority of drugs. To obtain a restricted drug the prescriber has to apply for a
"Special Authority" for that patient, and the patient must fulfil the criteria set down for
that drug in the Pharmaceutical Schedule.[lll] Restrictions may be imposed because the
disease being treated or the drug intended requires specialist input, and for more
expensive drugs restrictions may be imposed to manage expenditure.[8] Restrictions only
apply to the subsidy; if doctors and/or patients prefer the restricted drug but the criteria
cannot be met, patients may chose to pay the full cost of the drug.[8] However, extra
costs may be prohibitive to many patients. Targeting aims to reduce drug expenditure by
subsidising drugs for those patients who would most benefit.[8] Cost-utility analysis is
used to determine the patient groups most appropriate for targeting. Targeting can ensure
expensive drugs are used only as second-or third-line agents. It can also be a bargaining
tool, encouraging suppliers to agree to price reductions or an expenditure-cap in order
that their drug is removed from "Special Authority" restrictions.[8]
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Expenditure caps, or price and volume contracts, have also been used by PHARMAC.
New drugs, particularly those for diseases with limited therapeutic options, are more
expensive than older ones posing a significant expenditure risk. Expenditure caps, where
suppliers provide the drug free if an agreed limit is exceeded, have been agreed with
suppliers to reduce this risk. Over the years, "caps" have been negotiated for fluoxetine,
aciclovir, paroxetine, atorvastatin, and sumatriptan.[S, 342]

Cross product arrangements have allowed significant price reductions. A company
wishing to list a new drug in a therapeutic subgroup may be willing to reduce the price of
a drug(s) in another subgroup.[S, 342]Recent examples are agreements reached to achieve
listing of atorvastatin (Lipitor®) (price reductions for the company's ace inhibitors), and
those reached to list the drug imatinib (Glivec®) (a new drug for Chronic Myeloid
Leukaemia).[S, 355]

PHARMAC has used tendering to introduce price competition for generic drugs, and to
reduce the higher prices that New Zealand appears to pay for off-patent drugs.[S, 342]
Tenders have been awarded for being the "preferred brand" or the "sole-supply" brand of
a medical entity. "Preferred brand" meaning that particular brand will be dispensed when
the prescription is written generically; "sole-supply" is self-explanatory. As a result
PHARMAC considers off-patent drug prices in New Zealand are now closer to those in
other countries.[S, 342]

PHARMAC's drug cost containment activities have mainly been supply-side measures.
More recently, they have used demand-side measures to influence patient and prescriber
demand. Examples have been campaigns to reduce the inappropriate prescribing of
antibiotics, and to improve the uptake oflipid-lowering therapy.[345] PHARMAC plans
to extend their demand-side activities in the future. They have signed a new agreement
with the Best Practice Advocacy Centre of New Zealand (BP A C) to provide support
services for GPs, including prescribing audits, individualised feedback, and guides to
best practice.[345]
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From an economic perspective, PHARMAC has been a success. The agency claims that
expenditure has been contained whilst access to medicines has increased.[8, 342] Some
health professionals and patients, however, would disagree with that statement. Access to
new innovative medicines, restrictions on listed medicines, and the effects of reference
pricing have been important issues, and PHARMAC's activities have been seen as
infringements of prescribers' and patients' choice.[351-354, 356-358] PHARMAC has
responded to criticism, defending their processes and clarifying their position on these
issues. [359-361] Critics have also questioned the cost of administering the Special
Authorities, the effects of funding decisions on research and the authority of PHARMAC
to pronounce on dose equivalence.[362-364] In a series often "Special Articles" in the
New Zealand Medical Journal in 2005, authors have taken issue with PHARMAC over
access to various therapies, for example antismoking-therapies, and calcium channelblockers.[365, 366] PHARMAC have responded in subsequent issues.

From the government and tax payers' perspective, PHARMAC has managed a small drug
budget efficiently. Expenditure growth is much lower than that in other countries.
Harrison et al. suggested that slowing the uptake of new technology (in addition to direct
cost-containment measures) may have contained growth.[367] They compared
Pharmaceutical Benefits Scheme (Australia) and PHARMAC listings in 2002 and found
that New Zealand was slower to list new drugs in that calendar year; further research over
a longer time period is needed to confirm this finding. Others have suggested that the
uptake of a particular group of drugs in Australia, the Cox-2 inhibitors, contributed to
Australia's recent drug expenditure growth.[368] These drugs have never been subsidised
in New Zealand. In view of a possible association between these and myocardial
infarction in some patients, in this particular case, New Zealand's slower uptake may
have had both cost and safety advantages.[369]

1.7.2 Controlling drug expenditure in public hospitals

Growth in hospital drug expenditure has been a concern in New Zealand for several
decades.[56, 166] A number of measures have been adopted to help contain costs,
including pooled procurement, preferred medicines lists or formularies, and drug
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utilisation review.[56, 90, 113, 207] In the 1990s, Auckland hospital, New Zealand's
largest tertiary hospital, had particular concerns about the use of high-cost medicines and
reported a systematic process for assessing their place in therapy.[370]

Traditionally, individual hospitals in New Zealand have managed their own
pharmaceutical budgets and determined the range of pharmaceuticals in use in their
hospital. Recent changes to PHARMAC's remit will modify this situation. In December
2000 PHARMAC became a Crown entity under Part Four of the New Zealand Public
Health and Disability Act 2000.[1] In September 2001 the Minister of Health (the
Honourable Annette King) authorized PHARMAC to manage pharmaceuticals "inside
and outside hospitals" in New Zealand. The reasons for this decision were not stated, but
increasing hospital drug expenditure, PHARMAC's success with community
pharmaceuticals, and concerns about equity of availability between hospitals, may all
have contributed to this decision.

PHARMAC's extended remit was one of a number of reforms brought in under the New
Zealand Public Health and Disability Act 2000. The main purpose of this Act was to
reform the management of the New Zealand health service.[!] Under the Act, the
government set-up twenty-one District Health Boards (DHBs) located throughout New
Zealand. The DHBs were given the responsibility of providing or funding the provision
of health and disability services in their district. The statutory objectives of the DHBs
included "improving and protecting the health of communities; promoting the integration
of health services, especially primary and secondary care services; promoting effective
care or support of those in need of personal health services or disability support."[371]
The board members were seven individuals elected by the public in their "district", plus
up to four government-appointed officers. The chairperson and deputy chairperson were
appointed by the Minister of Health.

Following authorization to manage hospital pharmaceuticals, PHARMAC formed a
committee ofhospital pharmacy managers/chief pharmacists and procurement managers,
the Hospital Pharmacy Advisory Committee (HPAC). With HPAC's assistance,
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PHARMAC developed a "Draft Strategy for Nationwide Purchasing of Hospital
Pharmaceuticals" for the purpose of consultation with District Health Boards (DHBs)
(CEOs and relevant managers), clinical groups, pharmaceutical suppliers and other
interested pmiies; this was distributed in November 2001. [3 72]

Once fully functional, the Strategy was intended to have several key features:[372]
•

"Management of hospital and community expenditure on pharmaceuticals
according to a joint national target (a notional budget set with reference to monies
held by DHBs/hospitals). It is not intended that PHARMAC would actually
purchase the pharmaceuticals.

•

Nationally consistent pricing policies covering 90% ofDHB's spending on
pharmaceuticals used in hospitals (with provision for choice where clinically
important).

•

The establishment of a new section of the existing Pharmaceutical Schedule
("Section H"), containing the list of pharmaceuticals used in hospitals, which
would be published separately from, but would legally form part of, the existing
Pharmaceutical Schedule.

•

Full compliance with any national pricing contracts (where national contracts
would contain provision for discretionary variance to be exercised within agreed
limits) once existing supply contracts held by DHBs have expired or been
terminated.

•

Centralised assessment of the clinical benefits and cost-effectiveness of
new/expensive technology to ensure national agreement on their use and/or price,
preferably before introduction into hospitals.

•

National guidelines for the appropriate use of pharmaceuticals in key therapeutic
groups.

•

Information systems that mesh full national hospital utilisation and clinical data,
where possible, in a format that is consistent with similar data collected in the
primary care setting." [372]

The Strategy would initially focus on the purchase of: pharmaceuticals, X-ray contrast
media, and intravenous fluids.

47

As a minimum, the following elements were proposed: price management, new
technology assessment, promotion ofthe responsible use of pharmaceuticals, and
nationally coordinated drug utilisation review.[372]

For price management, PHARMAC planned to negotiate with suppliers to achieve lower
prices for about 90% of pharmaceuticals (by value) used in hospitals.[372] Savings of up
to NZ$1 0 million per annum were anticipated. To assist compliance with contracts,
PHARMAC planned to introduce "discretionary variance" (DV) limits i.e. a degree of
variance from contract purchasing acceptable to suppliers. If hospitals purchased an
identical medical entity to that on contract in a greater proportion than the agreed DV
limit (by intention or error), the supplier would be entitled to levy a charge on the
hospital. Price management strategies would include tendering, requests for proposals
(RFPs) and alternative commercial proposals (ACPs) (cross therapeutic deals, rebates
etc). Section H (a new section of the Pharmaceutical Schedule) would list products with
newly agreed national prices (listing of products not yet subject to national prices but
without reference to a price, was also intended).

For new technology assessment (later termed the Assessment ofNew Medicines),
PHARMAC planned to set-up a sub-committee ofPTAC to assess applications for the
introduction of new medicines in hospitals.[372] The committee would assess evidence
on a new medicine's clinical-effectiveness and cost-effectiveness, make
recommendations to PHARMAC's Board, and, subject to Board approval, the medicines
recommended would be listed in Section H. PHARMAC also sought opinions on a
transitional arrangement i.e. to introduce new technology assessment for a trial period of
24 months under non-mandatory conditions. Under this arrangement any
recommendations from clinical committees or PHARMAC's Board would be nonmandatory. DHBs would be expected to follow recommendations but would not be
prevented from making new pharmaceuticals available outside such recommendations.

For the third area of focus, PHARMAC planned to coordinate a national programme of
educational initiatives to promote the responsible use ofpharmaceuticals.[372]
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PHARMAC hoped to utilise the expertise existing within hospitals. Activities suggested
were the development of educational material and/or a programme of visits from experts
addressing medication-related therapeutic issues, to hospitals or to hospitals and primary
care.

For the fourth area of focus, PHARMAC planned to coordinate an on-going programme
of drug utilisation reviews to be undertaken by each DHB.[372] This would be built on
existing hospital practice where prescribing for particular drugs is assessed against
published evidence and locally developed guidelines. PHARMAC intended to provide a
nationally coordinated, more efficient and consistent approach by developing a national
programme ofDURs. Where any national guidelines were developed these would be
published as an appendix to Section H.

A number of issues were raised during the consultation period. These were addressed in
an appendix to the National Hospital Pharmaceutical Strategy Final Version (NHPS)
published in February 2002.[2]

DHBs and provider units raised a number of issues. [2] They were mostly supportive of
national purchasing for some hospital pharmaceuticals, providing patient care was not
compromised. However, there were concerns about restrictions on prescribing choice,
and possible cost increases for larger hospitals where current strategies were already
considered effective. Smaller hospitals hoped to gain from national purchasing. Many
suggested the Strategy should focus on improved patient outcomes and not solely on cost.
DHBs sought transparency and the close involvement of clinicians in decisions made by
PHARMAC. Many suggested that locally developed guidelines and DURs would be
more effective than PHARMAC-style restrictions, and that clinicians were more likely to
comply with a locally developed Preferred Medicines List (PML). Hospital pharmacists
suggested the administrative and "policing" burdens might outweigh any savings from
the Strategy. A few considered PHARMAC's suggested 90% target for national contracts
for hospital pharmaceuticals was too high. Smaller hospitals supported the idea of a
nationally coordinated DUR programme, but were concerned about staff and information
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system resources. Many DHBs considered that new pharmaceuticals should be introduced
without delay, since they had the potential to produce savings elsewhere in the hospital.
Although there was support for improving national consistency of access to
pharmaceuticals, the concept of a hospital Schedule (Section H) had limited support as
this could reduce the range of medicines available to patients. Some were concerned that
patients in the community had the option of paying for a surcharge for a preferred drug,
but hospitals would be unable to pass on any surcharges to patients. A number raised
concerns about continuity of supply under sole-supply arrangements, and some that
bundled deals might affect non-pharmaceuticals elsewhere in the hospital system e.g.
equipment for administering pharmaceuticals. Common concerns were the possible
effects on the pharmaceutical industry i.e. implications for: access to pharmaceuticals in
the future, for research, and for education provided to clinicians and pharmacists. The
practicalities of including X-ray contrast media were questioned (purchased by other
departments), and intravenous fluids (clinical issues). Some questioned whether savings
would be returned to DHBs.

PHARMAC responded to the DHBs' comments, agreeing that modest financial benefits
should not come at the expense of patients' welfare.[2] For larger hospitals, price
reductions might be modest, and benefits smaller. Preserving prescriber choice would
limit PHARMAC's ability to provide savings to DHBs. PHARMAC agreed to try to
improve transparency in decision-making. Whilst compliance monitoring would fall to
hospital pharmacists, this was assumed to be an extension of current practice, and not
extra work. Monitoring prescribers' compliance with Section H should not entail
counselling and explaining to patients about product changes in the same way that
Pharmaceutical Schedule changes did in community pharmacy. Since only modest
savings could be expected, targeting less than 90% of pharmaceuticals would make the
Strategy not worth pursuing. PHARMAC noted concerns about information systems but
suggested that if current systems were limiting hospitals' own monitoring of drug use,
upgrades may be a wise investment. When advising on new technology, PHARMAC
have expertise in cost-utility analysis not available in hospitals; a cooperative approach
with hospitals advising PHARMAC of cost-offsets would be optimal. PHARMAC noted
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that prices usually fell rather than rose for second tenders for community
pharmaceuticals. They agreed to exclude x-ray contrast media from the Strategy for the
present.

Professional bodies raised various issues. [2] Bulk purchasing of pharmaceuticals was
considered to have some merit, but there were reservations about whether national
consistency of access to pharmaceuticals was achievable or desirable. National
consistency was at odds with government goals oflocally based healthcare policy and
may reduce some clinicians' access to the best treatment for their patients. There were
concerns about the impact ofthe Strategy on the choice of pharmaceuticals available, and
about PHARMAC's lack of expertise in the hospital sector. Clinicians were satisfied with
the way pharmaceutical costs were currently managed in hospitals and with hospital
pharmacists' work in reviewing pharmaceutical utilisation. One respondent thought any
PHARMAC involvement in DUR was beyond the scope of Ministerial authorisation.
Some questioned the ethics of refusing treatment on financial grounds, and whether
PHARMAC/the government would accept medico-legal responsibility for compromised
patient care. Others were concerned over PHARMAC's apparent ability to override the
recommendations of clinicians on advisory committees for community pharmaceuticals,
and lack of monitoring of the clinical outcomes of decisions.

PHARMAC responded to these comments.[2] Regarding the ethics of decisions not to
treat on the grounds of funding, PHARMAC quoted the New Zealand Medical
Association Code of Ethics which states that resource implications should be taken into
consideration in doctors' treatment decisions. Where resources are constrained, it would
be unethical to waste them. Regarding culpability issues, these are the same as in the
community where PHARMAC's policies have been in place for eight years. PHARMAC
intended a 2-year trial of the effectiveness of the Strategy; however an audit of any
clinical outcomes would require a research protocol. PHARMAC noted clinicians'
satisfaction with current hospital processes but questioned the lack of detail on how costeffectiveness is currently assessed, and lack of evidence on the effectiveness of existing
processes in managing within a budget.
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Eleven clinicians from six DHBs made individual submissions.[2] Many issues were
those already raised. Others were about: continuity of supply of critical medicines; the
effect of the Strategy on the medical workforce (the likelihood of clinicians leaving New
Zealand if they are unable to access new medicines); the resources needed to implement
the Strategy; and the effect of committee participation on the workforce (taking clinicians
away from their clinical responsibilities). Clinicians favoured DHB collaboration in the
management of hospital pharmaceuticals without PHARMAC.

PHARMAC responded to the clinicians. [2] Regarding continuity of supply for critical
medicines, PHARMAC considered these would be addressed by back-up supply
arrangements. Regarding stock outages in the community, they argued that these were
usually the result of global rationalisation of product ranges by multinational companies,
rather than the result of sole-supply arrangements. Many hospital products were already
sole-supply. PHARMAC and Medsafe intended to work together to identify orphan
products (those to required to treat rare conditions and small numbers of patients) and
discuss the possibility of lowering registration barriers. PHARMAC stated they were
unaware that access to medicines would be a contributing factor to loss of clinicians from
New Zealand; many other factors could contribute to this. They suggested the potential
effect of the Strategy on research and sponsorship of clinicians was difficult to assess.
The resources required to implement the Strategy were anticipated as small. The potential
financial benefits should be sufficient to justify an additional2-3 PHARMAC staff.
PHARMAC did not consider there was a need for hospitals to expand their workforce,
since some staff time would be freed by PHARMAC undertaking the purchasing role.
Regarding the effect of committee participation on the medical workforce, PHARMAC
considered this work would be both educative and worthwhile.

Suppliers belonging to the Researched Medicines Industry raised a number of other
issues.[2] They thought that PHARMAC should be managing purchasing processes on

behalf of DHBs rather than making decisions for them; doing otherwise was contrary to
the NZ Public Health and Disability Act 2000. They thought PHARMAC lacked the
expertise or the culture to assess new technology in a hospital setting; this would be better
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unde1iaken by an independent agency with clinical as well as pharmaceutical and
commercial expertise. When assessing the cost-effectiveness of new pharmaceuticals,
potential savings from other areas of health care should be considered. Any clinical
advisory committee should work independently ofPHARMAC; their recommendations
should be transparent. Objective decision criteria should be developed so that
PHARMAC could be held accountable by healthcare providers and the public. Current
criteria were too cost focused and did not consider downstream savings. If nonmandatory assessment was progressed, suppliers opposed a two-year review suspecting
this might be followed by stricter barriers to new technology.

PHARMAC responded that under a revision of the NZ Public Health and Disability Act
2000 the Minister of Health had extended PHARMAC's responsibilities to include the
management of hospital pharmaceuticals.[!, 2] They considered it was not possible to
establish a completely independent body regardless of expertise, but bias could be
managed procedurally. PHARMAC has all three areas of expertise so is highly suited to
managing the assessment of new technology. Issues regarding the independence of
advisory committees had already been addressed. PHARMAC argued that they have to
balance the need for transparency with the RMI's and suppliers' needs for confidentiality.
Whilst agreeing that assessment criteria needed to be well-thought-out, PHARMAC
argued their accountability was to the health needs ofNew Zealanders. The rest of the
sector supported a non-mandatory process for the assessment of new pharmaceuticals
reviewed after two years, believing the process should be extended if it works well.
PHARMAC suggested industry appeared to be motivated by a desire to avoid
PHARMAC gaining greater control over access to new medicines.

Suppliers of generic medicines responded noting that hospitals had already benefited
from the lower prices obtained in community pharmaceutical tenders.[2] One supplier
doubted whether PHARMAC could enforce preferred supplier contracts in the hospital
sector and that generic suppliers may hesitate to enter hospital markets where an existing
supplier could potentially undercut them. Another supplier noted they had assisted DHBs
in achieving considerable savings in the past, but sole-supply arrangements could
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threaten their own viability. PHARMAC included no responses to these suppliers in the
appendix to their Strategy.

In February 2002, the final version of the National Hospital Pharmaceutical Strategy
(NHPS) was approved by the Minister ofHealth.[2] The document outlined
PHARMAC's plans for three key areas of focus: Price Management, the Assessment of
New Medicines, and (promoting the) Quality Use ofMedicines. The third area of focus
was a combination of the third and fourth areas proposed in the Draft Strategy i.e.
promotion of the responsible use of pharmaceuticals, and nationally coordinated drug
utilisation review. PHARMAC's plans for Price Management were those outlined in the
Draft Strategy, but plans for other areas were modified following consultation.

PHARMAC proposed they would run a national process for the Assessment of New
Medicines for a trial period of two years; alongside processes in DHBs.[2] New
pharmaceuticals for assessment would be those approved for use in New Zealand in the
last 18 months that were being considered for routine hospital use. PHARMAC proposed
establishing a national subcommittee of PTAC, but a time-frame was not specified for
this. Suppliers would be required to submit applications for new pharmaceuticals for
listing on Section H, and DHBs would be required to inform PHARMAC of any new
pharmaceuticals being considered for introduction to routine use. Hospitals could
continue their own assessment of pharmaceuticals but were expected to advise
PHARMAC of their decisions and rationale.

PHARMAC would assess selected new pharmaceuticals as quickly as possible and
distribute their recommendations. [2] Assessments would primarily be pharmacoeconomic
evaluations based on clinical effectiveness. DHBs would not be obliged to comply with
PHARMAC recommendations during the two-year trial period but would be expected to
advise PHARMAC of their rationale for any different policies. PHARMAC would
maintain a list of new pharmaceuticals they had assessed or were under assessment in
Section H of the Pharmaceutical Schedule. PHARMAC thought there may be a lack of
consistency of access with a voluntary process, but, the process should facilitate the
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introduction of cost-utility analysis into hospitals, promote dialogue, and build
confidence in the new system. Cancer treatments would not be assessed under the
Strategy as they were already being assessed by a specialist subcommittee ofPTAC.

For the promotion of Quality Use of Medicines, PHARMAC planned to establish a
national QUM steering group of clinicians and specialist pharmacists.[2] The committee
would consider the role ofDUR, education, guidelines on the use of medicines,
compliance monitoring, reporting of adverse events from pharmaceuticals, clinical
pharmacy standards, and the hospital/primary care interface. If the group considered
DURa useful tool PHARMAC may be able to provide national coordination of initiatives
and/or information sharing. PHARMAC and the DHBs could establish areas of focus for
activities; organisations such as the Best Practice Advocacy Centre (BPAC) and the
Preferred Medicines Centre (PreMec) could be invited to contribute to the programme.
The programme would be voluntary and DHBs could undertake some, all or none of the
activities planned. Alternatively the coordination could be undertaken by an independent
organisation; an option favoured by hospital managers.

The key objectives ofthe Strategy were to:[2]
a) "obtain the best possible value for money for DHBs on Pharmaceuticals used in
hospitals;
b) improve national consistency of access to pharmaceuticals used in hospitals; and
c) establish a co-operative purchasing framework by collaboration between the
DHBs."

The key features of the Strategy, when fully functional, were as outlined in the Draft
Strategy with the exception of that proposing the development of national guidelines.
This was replaced by "A national programme aimed at improving quality in the use of
medicines by promoting best practice in the use of pharmaceuticals within hospitals and
at the hospital/primary care interface".[2]

55

The anticipated benefits of the Strategy were:[2]
•

"gradually improved consistency of prices for and access to pharmaceuticals
throughout New Zealand;

•

increased dialogue and co-operation on pharmaceutical issues facing all DHBs'
provider arms;

•

a more coordinated approach to pharmaceutical use across primary and secondary
care;

•

greater impetus to establish a national dataset for pharmaceuticals used in
hospitals;

•

a modest reduction in the prices paid for pharmaceuticals used in hospitals which
would not necessarily result in an overall fall in total pharmaceutical expenditure;

•

greater coordination of efforts to promote cost-effective utilisation of
pharmaceuticals; and

•

better utilisation ofDHBs' pharmacy and/or pharmaceutical procurement
resources."[2]

For Price Management, negotiations with suppliers began soon after the publication of
the Strategy. Later in the year chief pharmacists/hospital pharmacy managers were
informed of the new contract prices already established. New contract items were listed
in the first edition of Section H published in December 2002.

PHARMAC began work on the "Assessment ofNew Medicines" early in 2002 by
creating a password protected section of their website called the Hospital Pharmaceuticals
Assessment Database (HPAD).[373] The agency then requested lists from hospitals of
pharmaceuticals currently being assessed, to publish these on the website. Following this
a PHARMAC analyst undertook assessments of some pharmaceuticals currently being
considered for use in hospitals. Assessments were pharmacoeconomic analyses based on
clinical trial evidence; with some input from local clinical experts. Draft documents were
circulated to DHBs for consultation, and final documents published on the HPAD
website. The first analysis (infliximab for Crohn's disease) was published and distributed
in November 2002. Another initiative was to distribute a template "application form"
with the intention that this (with or without modification) be used by clinicians requesting
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the addition of a new medicine to the hospital formulary or preferred medicines list. In
due course, updates on the Hospital Pharmaceutical Assessment Process (HP AP) were
also provided on the website.

PHARMAC met with HPAC in the months following the launch ofthe Strategy to
discuss the way forward for the promotion of Quality in the Use of Medicines. In 2003
PHARMAC published a Quality Use of Medicines Strategy and set up a national steering
group of clinicians and pharmacists- the National QUM Assessment Committee
(NQAC).[374] PHARMAC's QUM Strategy document outlined some ideas for activities
and QUM coordination, but PHARMAC's intention was that NQAC would develop a
detailed national agenda for hospital QUM activities. It was unclear at this stage how or
by whom activities would be coordinated.

1.8 Research proposal

In 1969 Campbell commented on the methodological difficulties of evaluating the impact
of government policy, and suggested there was a reluctance amongst politicians and
administrators to undertake policy evaluations.[375] He proposed that the United States
and other modern nations use an experimental approach to social reform i.e. that new
programmes are tried and at the same time evaluated, to see whether they are effective.
On the basis of such evaluations, components of the programme should be retained,
imitated, modified or discarded. He recognized that society might have good intentions to
evaluate, but claimed that some programmes had no interpretable evaluation. Campbell
and colleagues' wrote texts on research design to promote evaluation research. These
became essential manuals for evaluation researchers.[376, 377] In subsequent years other
approaches emerged and today's investigators can choose from a range of evaluations
e.g. summative, formative, process, cost-free, goal-free, functional, tailored,
comprehensive, theory-driven, stakeholder-based, naturalistic, utilization-focused,
preordinate, responsive, meta-evaluation, and, more recently, an intervention logic
approach. [3 78] A detailed comparison of evaluation methods would be a large work in
itself, and beyond the scope of this thesis. However five approaches are briefly outlined
below.
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Summative and fmmative evaluations (i.e. outcomes evaluations) are commonly
undertaken. Summative evaluations are conducted after the completion of a programme
for the benefit of some external audience or decision-maker.[379]They provide data to
support a judgement about the programme's worth. Formative evaluations are undertaken
for a specific period during the implementation phase, to improve implementation, solve
unanticipated problems, and check that the programme is progressing towards the desired
outcomes. [3 79] In contrast to these, process evaluations are those that focus on the
operational processes of a programme, to understand its strengths and weaknesses.

Utilization-Focussed evaluation was developed in 1978 by Patton, and recently revisited
in a later text.[379] Utilization-focused evaluations are to be judged by their utility and
actual use. Evaluators should facilitate the process and design any evaluation with careful
consideration of how everything that is done will affect use. "The focus in utilizationfocused evaluation is on intended use by intended users."[379] There are many potential
stakeholders that will be affected by policy changes. In Utilization-focused evaluation the
facilitator develops a working relationship with some intended users to help them
determine what kind of evaluation they need.

Another approach is the intervention logic approach, or logical framework analysis.[378]
Beginning in the early 1970s, when international development agencies began to promote
and evaluate management by objectives using "log frames", this has recently been
updated by Funnell, an Australian evaluator. In its simplest form the core rationales of a
policy are identified, and logical assumptions made of intermediate outcomes that might
result from implementing the programme (the Basic Backbone), and hypotheses are made
of risks that might result from the intermediate outcomes. For an unbiased evaluation, the
backbone must be developed with the collaboration of researchers, advisors, planners,
and managers, and should contain all essential multivariate connections.

There are practical problems in undetiaking evaluations. Policies are not static and during
the implementation phase of policies modifications may take place that make it hard for
the researcher to complete some evaluations as planned. A further difficulty is that of
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getting the results incorporated into future policy as few policy makers have the time to
read research.[377] In 1987, Weiss, a proponent of evaluation research, reported that
Members of the US House of representatives spend only about eleven minutes a day
reading. They rely on lobbyists, consultants, think-tanks, correspondents and perhaps the
occasional academic for their exchange ofideas.[380] Researchers need to be proactive if
there is an important message to be relayed to politicians.

Despite the difficulties, the need to evaluate policy has become increasingly recognised,
and evaluations are now more commonplace in most countries. In New Zealand, public
policy evaluations are commonly undertaken. Health policy evaluations in New Zealand
can be found in published reports and in the medical literature, and many evaluations
have been carried out by the Health Services Research Centre, amongst others.[381] A
few examples of these include evaluations of the contracting system, primary health
organisations, and access to elective surgery.[382-384]

The National Hospital Pharmaceutical Strategy is an unusual and perhaps unique
approach to the management of hospital pharmaceuticals. No large country appears to
have attempted to manage hospital pharmaceuticals on a national scale, though some
smaller countries have attempted to do so.[53, 54, 56] No countries except New Zealand
appear to have delegated the management of both community and hospital
pharmaceuticals to one government agency.

The impact of the National Hospital Pharmaceutical Strategy is of concern to the various
stakeholders in New Zealand: DHBs and provider units, professional bodies, clinicians,
and suppliers. They are concerned as to whether all aspects will be successful and
whether there will be any impact on hospitals and patients. Other countries may also be
interested in the Strategy's impact. If the Strategy is successful, other countries may wish
to imitate New Zealand; if it is not then New Zealand and other countries may wish to
apply the lessons learned.
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Because of the need to evaluate policy, the uniqueness of the Strategy, the concerns of the
stakeholders, and possible relevance to other countries, my proposal for this thesis was to
evaluate aspects of the impact ofthe National Hospital Pharmaceutical Strategy.

The Strategy has three key areas of focus: Price Management, Assessment ofNew
Medicines and the promotion of Quality in the Use ofMedicines. My overall hypothesis
is that initiatives in each area of focus may have some impact on those areas, and that, as
a result of new contracts there may be some changes in the availability of medicines. My
proposal is therefore to undertake: An evaluation of the impact of the National Hospital

Pharmaceutical Strategy.

1.8.1 Hypotheses
A number of individual hypotheses were formed on the possible impact of the Strategy.
Their development is discussed in section 2.1 of the methods chapter. They pertain to
each area of focus, and to possible effects on the availability of medicines. The
hypotheses are that:

"Price Management" should result in:
•

Projected cost savings on items with new Section H contracts each year compared
to pre-Strategy years, for all types of hospitals.

•

Projected savings would be greater in the first year than in subsequent years

•

Projected cost savings will be greater for smaller hospitals.

•

A decrease in growth in inpatient pharmaceutical expenditure for all types of
hospital.

•

A decrease in growth in total hospital pharmaceutical expenditure for all types of
hospital.

"Assessment of New Medicines" should result in:
•

An increase in the number of hospitals using application forms for the addition of
new medicines to their hospital formularies/PMLs.

•

An increase in the complexity of the application forms.
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•

An increase in the number of application forms requesting whether prescribing of
a new medicine would be restricted to certain clinicians or patient groups.

•

An increase in the use of Level 1 evidence (meta-analysis and RCTs).

•

An increased focus on cost and cost-effectiveness.

•

An increase in the use of economic evidence in decision-making.

•

Inclusion of questions from PHARMAC's application form template (2004 only)
in application forms. (Note this was an additional hypothesis; plans for this
activity were not noted in the final version of the NHPS).

•

Provision ofpharmacoeconomic assessments by PHARMAC in a timely manner.

•

Hospital evaluations of new medicines being influenced by PHARMAC's
pharmacoeconomic assessments.

Promotion of Quality in the Use of Medicines should result in:
•

An increase in the number ofDURs undertaken in the hospitals.

•

An increase in the number of bulletins produced by the hospitals.

•

An increase in formulary development.

•

An increase in the number ofFTE pharmacists devoted to DURand Drug
Information activities.

The Strategy's new Section H contracts should result in:
•

Favourable effects on the availability of medicines.

•

Unfavourable effects on the availability of medicines.

A series of investigations was developed to test these hypotheses and thus the overall
hypothesis that the NHPS may have an impact on each area addressed. The methodology
for each of these studies is outlined in the Methods chapter.

1.8.2 Scope of the PhD research
The investigations presented in this thesis were undertaken to evaluate the impact of this
government policy on its three key areas of focus: Price Management, Assessment of
New Medicines, and promotion of Quality in the Use of Medicines, and to examine any
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changes in the availability of medicines resulting from new contracts. The following were
examined:

Price Management

Savings/costs resulting from the introduction of new Section H drug prices.
Changes in total pharmaceutical expenditure and inpatient pharmaceutical expenditure
over time.

Assessment of new medicines

A comparison of processes used for the assessment of new medicines for the two years
before and two years after the launch of the National Hospital Pharmaceutical Strategy.
An evaluation ofthe use of(PHARMAC's) Pharmacoeconomic Assessments.

Quality use of medicines

A comparison of activities used in hospitals to promote quality use new medicines for the
two years before and two years after the launch of the National Hospital Pharmaceutical
Strategy.

Availability of medicines

Chief pharmacists' perceptions of any favourable or unfavourable effects on the
availability of medicines resulting from new Section H contracts.

Areas considered beyond the scope of the PhD

The following were not examined:

The costs to hospitals and PHARMAC of implementing the Strategy

This was considered to be a major study in itself and beyond the scope of the thesis. A
work-study assessment in a representative sample of hospitals would have been required
for an accurate evaluation of the effects on hospitals, and selecting a representative time
frame would have been difficult because of periods ofhigh and low Strategy-related
activity. Added to this, different activities might take place simultaneously in a
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department (data entry for new contract items, deletion of previous contract items,
sourcing other products to replace "out of stocks", and explaining product changes to
patients or prescribers) so a number of researchers would have been required. An
alternative would have been to ask the chief pharmacists to estimate the FTE s allocated
to these tasks, but this may have been considered too difficult and could have led to
inaccurate or incomplete data. It is acknowledged that PHARMAC may have been able to
provide some estimates of their own costs: stafftime (new staff were employed to
implement the Strategy); travel costs for staff briefing hospitals on the Strategy;
consumables; printing costs for Section H; and travel costs for hospital staff attending the
HPAC committee members if/when subsidised by PHARMAC. These were not pursued
as, without the internal hospital costs, they would represent only part of the true costs.

The reporting or assessment of adverse drug events (ADEs) in hospitals.
This is usually considered an activity promoting QUM. It was excluded from this work
because there was known to be a growing emphasis on ADE reporting in New Zealand
hospitals prior to the launch of the Strategy. It would be impossible to identify any impact
solely resulting from the Strategy.

Clinical Pharmacy activities in hospitals
This is another activity promoting QUM. However such activities were known to be
difficult to measure accurately, and would be difficult to compare over time and between
hospitals. A comprehensive evaluation of these activities would be a major study in itself;
data collection would be a large burden on hospitals and might deter hospitals from
participating in other parts of the NHPS evaluation.

Pharmaceutical Cancer Treatments.
A subgroup of PTAC has been evaluating cancer treatments for a number of years, and
developed a "Cancer Basket" of approved treatments which are now listed in Section
H.[385] More recently PHARMAC have consulted on a "prior-approval" scheme that
would see PHARMAC managing spending on all cancer drugs used in hospitals. A
number of issues have still to be worked through before the anticipated implementation in
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July 2007.[386] The Pharmaceutical Cancer Treatment (PCT) scheme will not be
examined since the work began before the Strategy was launched, and was not part of the
NHPS.

Discretionary Community Supply (DCS) pharmaceuticals and Hospital Exceptional
Circumstances (HEC) pharmaceuticals.

These two groups of pharmaceuticals are now funded by hospitals as a result of
discussions between PHARMAC and HP AC on geographical inconsistencies of access to
medicines.[385] The schemes allow limited access to medicines not normally funded for
use in the community. Under the DCS scheme, hospitals can fund medicines from an
agreed list for short-term use for patients being discharged from hospital e.g. certain
antibiotics, low molecular weight heparins. Under the HEC scheme, hospitals can apply
to PHARMAC to approve hospital funding of continued supplies of a medicine for a
patient in the community if funding the medicine can be shown to be cost-effective to the
hospital (e.g. will decrease subsequent admissions). The impact ofthese schemes has not
been examined as they arose only indirectly from the Strategy (through PHARMAC's
discussions with HPAC); no plans for establishing these schemes can be found in the
draft or final version of the Strategy.

The perspectives of a wider group of stakeholders

The evaluation was undertaken mainly from the perspective of two stakeholder groups:
hospital pharmacy and PHARMAC. The achievement ofPHARMAC's economic goals
and the impact on QUM and ANM, were of interest to both groups, and any effects on the
availability of medicines was of particular interest to hospital pharmacists. The
consultation documents suggested these were also of interest to other health
professionals, consumers and the pharmaceutical industry. Consideration was given to
extending the study to some specific interests of other groups (e.g. How would
prescribers react to decreased autonomy? Would there be an exit of doctors from New
Zealand? How would patient groups view restrictions on brand choice? Would there be a
decrease in industry-sponsored research in New Zealand?) There were many specific
concerns amongst the groups; because some would be difficult to measure due to
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confounding factors, and some might require a longer time scale than that of a PhD, the
perspective of the study was restricted to that of hospital pharmacy and PHARMAC.
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CHAPTER2.METHODS

2.1 Evaluation Methodology

Selection of areas for research
The Draft Strategy for Nationwide Purchasing of Hospital Pharmaceuticals (published
November 2001) and Final Version ofthe National Hospital Pharmaceutical Strategy
(published February 2002) was examined to identify areas for research.[2, 372]

Stakeholders concerns on each part of the Strategy and on related areas were examined in
detail. Although there was a range of concerns, stakeholders had many of concerns in
common. These were broadly identified as
1. Savings a) Whether they would be achieved and at what level? b) Whether they
would impact on total hospital pharmaceutical expenditure?
2. Whether hospitals/PHARMAC would assess new medicines for hospitals?
3. Whether hospitals would continue to drive their own QUM agenda?
4. Whether the new contracts would result in any medicines availability problems?
The specific concerns for particular stakeholder groups, rather than the goals of the
Strategy, were considered as possible areas for examination. As many of these appeared
to be subject to confounders, (e.g. would there be an exodus of doctors form New
Zealand resulting from the Strategy) it was decided that the study would focus on the
three major areas ofthe Strategy: price management, the assessment ofnewmedicines,
the promotion of quality use of medicines; and on the effects of the Strategy's new
contracts on the availability of medicines. These were areas of interest to most
stakeholders (but perhaps the primary interests to hospital pharmacy and PHARMAC)

Development of the hypotheses
After further examination of the documents, informal discussion with hospital and
university colleagues and representatives ofthe pharmaceutical industry, a list of the
possible consequences resulting from the Strategy was drawn up. The ideas on this list
were then further considered and refined into the list of hypotheses stated in the
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Introduction. The hypotheses are repeated before the methodology and results for each
investigation. Six investigations were then developed for the evaluation as a whole, to
examine the hypotheses as stated.

Selection of respondents

Preliminary discussions with members of the Hospital Pharmaceutical Advisory
Committee (HP AC) indicated that chief pharmacists/pharmacy managers would be
willing to participate in evaluating the impact of the Strategy. Chief pharmacists were
thought to be ideally placed to provide data for each part of the study.

Price Management

Since pharmacy departments manage the procurement of hospital medicines, and monitor
pharmaceutical expenditure and price changes, chief pharmacists were considered the
optimal source of this data.

Assessment ofNew Medicines

Pharmacy departments were known to be involved in group/committee decisions on the
introduction of new medicines. Chairs of Medicines and Therapeutics Committees were
also involved, but pharmacy staff were responsible for the implementation of medicines
policies, and documentation was usually held in phmmacy departments. Chief
pharmacists were therefore considered the optimal source of information. Data would be
collected from one source only (chiefpharmacists, not chairs ofMTCs) to avoid double
counting.

Quality Use of Medicines

Pharmacy departments were known to initiate/participate in various QUM activities Drug Utilisation Reviews, hospital-wide campaigns, the development of formularies,
guidelines, medicines infmmation bulletins etc. Pharmacy departments had a "hospitalwide" view of activities through involvement with Medicines and Therapeutics
Committees and, because of daily ward visits by clinical pharmacists, an awareness of
ward-based activities. Clinical Directors would also be aware of directorate-based QUM

67

activities, but since some hospitals had as many as ten clinical directors ensuring a
complete data collection from this source might be difficult. Again, data collection from
chief pharmacists was considered optimal for completeness, and collection from one
source (chief pharmacists, not clinical directors) should avoid double-counting.

Availability of Medicines
Since pharmacy staff procure and supply medicines, and are made aware of any
disadvantages or advantages of different brands of medicines by patients or by hospital
staff, chief pharmacists were considered the optimal source of this data.

Selection of hospitals
It was intended that data be collected only from public hospitals since the Strategy was

developed to manage pharmaceutical expenditure inside public hospitals. This was
modified to all public hospitals with a pharmacist on-site once chief pharmacists were
identified as the optimal respondents for data collection. Information from the New
Zealand Hospital Pharmacists' Association indicated there were 30 public hospitals with
a pharmacist on-site in 2002, and 29 in 2003, each hospital having 30 or more beds.[387]

In 2002, the New Zealand Ministry of Health listed 261 "hospitals". These were: 57
public hospitals (30 with a pharmacist on-site, and 27 community/maternity hospitals), 9
private hospitals, 11 hospices, and 184 nursing homes.[388] Of the 30 hospitals with a
pharmacist on site, 20 were situated in the more populous North Island (population
approximately 3.2 million) and 10 in the South Island (population approximately 1.0
million).[389]

Classification of hospitals

Different types of public hospital, with different levels of service provision, were known
to exist in New Zealand. An official classification of hospitals was sought from the New
Zealand Ministry of Health, however no such classification appeared to be in use. Current
practice in the Ministry was to compare health service usage and outcome data at District
Health Board level. The Ministry suggested that a classification be drawn up for the
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purposes of this research, and forwarded to them for verification. Thus a list was drawn
up and three types of hospital were classified according to the criteria below. The list was
verified by the Ministry of Health:
•

Tertiary hospitals - those with all specialties on-site including a renal unit

•

Secondary hospitals - those with most specialties on-site but with some visiting
specialists

•

Rural/special hospitals - small hospitals with only visiting specialists or hospitals
for a special group of patients (e. g. psychiatric).

A list of hospitals with their classification can be found in Appendix 1. For all parts ofthe
study hospitals and chief pharmacists were identified from current lists published on the
New Zealand Healthcare Pharmacists' Association website (NZHPA).[387]

Support for research
A research proposal and request for funding was submitted to various stakeholders:
PHARMAC, the Ministry of Health, and the Researched Medicines Industry (RMI). It
was hoped that a balance of stakeholder funding would be achieved to avoid any
accusations of bias. PHARMAC indicated they would provide any information requested,
subject to its confidentiality, but regretted they had no research funding available. The
Ministry of Health was interested in the project but regretted that current research funding
had already been allocated. The RMI were also interested in the project. They had no
centralised research funding but offered to discuss the possibility of research funding
with their members. Consequently, a number of pharmaceutical companies expressed
interest in providing funding for the project. However, funding was not sought from these
companies to avoid accusations ofbias. The project was funded from "grants for
consumables" for PhD candidates provided by the University of Otago, and with the
support of a University of Otago Special Health Research Scholarship.

Ethics approval
University of Otago Category B Ethics Approval was obtained for all parts of the study
(Approval at department level of a proposal involving human participants). No approval
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was required for aggregate data sought directly from PHARMAC (data on rebates and
Discretionary Variance Compensation Payments).

2.2 Price Management
2.2.1. Top 150 analysis: effects of price changes

Thirteen hospitals were selected for this part of the study as representatives of the three
types of hospital (tertiary, secondary, rural/special), and ofthe different geographical
localities in New Zealand (North Island, South Island).[390] Chief pharmacists at these
hospitals were individually approached and asked to participate in the data collection.
Eleven hospitals participated.

Methods Considered

The first option considered for assessing the effects of price changes was to obtain actual
prices for successive years for all items in use; multiply these by the volumes used
following the price change that year, and estimate the total savings for all items. This
could be undertaken for the sub-set of hospitals each year and should allow an accurate
estimate of the affects of price changes on the sub-set. Results for the sub-set could be
extrapolated to cover all hospitals. Some difficulties, however, were identified with this
option.

Firstly, several hospitals, when approached, reported that over 2,500 items were in use in
their hospital. Because of changes in prices and pack-sizes, they considered it would be
difficult to provide figures on such a large number of items and guarantee their accuracy.
A smaller range of items could be selected e.g. the Top 150 items by expenditure in each
hospital, as an indicative and manageable range. The Top 150 items by expenditure
should cover around 70% of each hospital's pharmaceutical expenditure and were
considered a reasonable number for data collection.

A second difficulty was the confidentiality of some medicine prices. Prior to the Strategy,
hospitals negotiated prices with suppliers (pharmaceutical companies) for many of the
medicines in use; prices were confidential to the two pmiies. Hospitals and suppliers

70

would need to allow researchers access to these prices (understanding that only
aggregated data would be published and no hospital or price identified). Hospitals were
contacted and indicated they would be happy to allow access should each supplier agree,
so an attempt was made to obtain suppliers' agreements. To gauge the suppliers'
response, suppliers of the Top 150 items by expenditure from one tertiary hospital were
contacted and permission was sought to access prices negotiated with individual
hospitals. Twenty-four suppliers were approached and twenty-one agreed to allow access
to prices. Three suppliers however, supplying 10 to 20% of the Top 150 items, were
unwilling to allow access to prices.

Thirdly, hospitals would find it very time consuming to identify the exact month that
price changes impacted on the purchase of any individual item. For example, an official
price change in July may not affect a hospital until they next needed to purchase an item,
e.g. in September. Seeking such detail would require considerable staff time and reduce
the likelihood of hospitals participating in this investigation. The use of an on-site
researcher to obtain this information was not feasible since hospital systems differed,
were complex to learn, and price confidentiality issues would exist.

Fourthly, some hospitals were purchasing ready-made aseptic products- Total Parenteral
Nutrition and Chemotherapy syringes. Other hospitals manufactured their own, or
purchased only small quantities. These products were specially manufactured, expensive,
and were unlikely to be subject to price reductions. Hospitals having a large proportion of
these ready-made products in their Top 150 would have fewer other items for assessment
of the impact of price changes. Removing these ready-made products from the Top 150
would allow more price changes to be captured. An alternative would be to use a larger
range of items e.g. the Top 250 or Top 350 items, but this would be more time consuming
for the hospitals.

Method Used
A new method was developed to overcome the difficulties discussed. This involved the
sub-set of hospitals providing processed data i.e. calculating a projected saving (or cost)

71

for year 2, from price changes between year 0 and year 1 and volumes used in year 1, for
their Top 150 items. Readymade chemotherapy and TPN items were excluded from the
Top 150. Data was collected in July-September 2003, 2004 and 2005 for the years
2002/3, 2003/4 and 2004/5. Projected savings were calculated for 2003/4, 2004/5 and
2005/6 respectively. Net adjustments were calculated for projected savings (additional
savings from any rebates, bonuses and discounts on invoices, minus compensation
payments for non-compliance with contracts). Net adjustments and projected savings
were used to estimate Annual Savings from the Strategy. Each will be considered in turn.

Projected Savings

Using 2002/3 as year 1, for example, projected savings were calculated as follows. The
eleven chief pharmacists who agreed to participate in this investigation were provided
with a data collection form in Microsoft Excel format (Appendix 2) and asked to provide
the following financial information for the year 1 July 2002 to 30 June 2003:
•

a list of the Top 150 pharmaceutical items by annual expenditure (excluding Total
Parenteral Nutrition products and ready-made chemotherapy infusions).

•

the total expenditure for each of these items.

•

new (St:ciiun H) prices for the Top 150 items for 2002/2003.

•

a projected savings/cost for each item for 2003/2004 calculated by subtracting the
2002/2003 price for each item from the 200112002 price and multiplying by the
volume used in 2002/2003.

•

the total inpatient pharmaceutical expenditure (for all items).

Some accuracy checks were made on the processed data returned by the chief
pharmacists each year. The data was scrutinized for items listed in Section H of the
Pharmaceutical Schedule, and checked to ensure that a correct Section H price was listed
for that item. (Section H prices were not confidential). Where no Section H price or an
incorrect Section H price was listed, hospitals were asked to recalculate the projected
saving/cost for that item. Thus savings for all Section H items were captured. For other
items where savings or costs were common to several hospitals, those hospitals reporting
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conflicting results were asked to double-check their prices and recalculate the cost or
saving for that item.

The following outcome measures were calculated for each hospital, for each type of
hospital, and for all 11 hospitals that provided data:
•

the projected overall savings as a percentage ofthe expenditure on the Top 150 items

•

the expenditure on the Top 150 items as a percentage of total inpatient expenditure.

The primary outcome measures assigned were the extent of projected savings for each
year of data collection, and for each type of hospital.

The Top 150 data for the 11 hospitals obtained in 2003 (for the period 2002/3) were used
to estimate projected savings for all 29 public hospitals with a pharmacist on-site for
2003/4. Data obtained in 2004 and 2005 were used in a similar manner to estimate for
subsequent years. Estimates for projected savings were made, using two parameters for
extrapolation: savings per hospital bed, and savings per hospital bed-day. The chief
pharmacists provided information on the numbers of hospital beds, and the Ministry of
Health on the numbers ofbed-days.[388]

Projected savings for 29 hospitals were calculated as follows: Median savings per bed (or
per bed-day) were determined for each type of hospital. These were multiplied by the
number of missing beds (or bed-days) and added to known values to give an estimate of
projected savings for each type of hospital. (The missing beds or bed-days were those for
the hospitals not included in the sub-group i.e. the other 18 hospitals). Median values
were used rather than mean values as data were not normally distributed. Projected
savings for each type of hospital were added to calculate projected savings for all 29
hospitals. A sensitivity analysis was undertaken to account for uncertainty. The lowest
and highest savings per bed (or bed-day) for each type of hospital were multiplied by the
missing beds (or bed-days) and added to known values to give an upper and lower limit
of a range for each type of hospital. These were added to calculate a range for all 29
hospitals. Results were presented as projected savings with the upper and lower limits of
the sensitivity analysis as the range.

73

Items with Section H contract prices were identified using current Section H lists i.e. the
Section H July 2003 and Section H July 2005 lists, and the Section H April 2004 list with
a Pharmaceutical Schedule Update July 2004, since there was no Section H July 2004
published. Section H items were categorised into therapeutic categories using the
Anatomical Therapeutic Chemical (ATC) classification system developed by the World
Health Organization Collaborating Centre on Drug Statistics Methodology, ranked in
order of projected savings, and tabulated by hospital type.[391]

Net Adjustments

i. Rebates
PHARMAC planned to negotiate rebates as part of the Strategy (stated in their
documents).[2, 372] In 2003 hospitals reported that rebates were now in place on some
commonly used hospital medicines. Rebates would increase the savings from the Strategy
and needed to be considered in this research. The first option to obtain rebate figures was
to request them from the hospitals. This was not possible, however, as these contracts
were confidential and hospitals were not allowed to disclose the details. Another option
was to approach PHARMAC. This was undertaken and PHARMAC agreed to provide an
annual cumulative figure for rebates for all hospitals. PHARMAC provided rebate figures
(i.e. rebates, bonuses, and discounts on invoices) for the periods 2003/4, 2004/5 and
2005/6. These were positive figures in the Net Adjustments (Table 10).

ii. Discretionary Variance Compensation Payments
A supplier of an item on a new contract was allowed to charge a hospital a discretionary
variance (DV) "compensation payment", if that hospital purchased the same medical
entity, but a different brand, in an amount that exceeded the percentage permitted under
their contract. These DV limits were usually set at 0-5% of the total annual expenditure
on that item. These payments needed to be considered in this researchas, if implemented,
they would reduce the impact of savings. Two options for quantifying these payments
were considered. The first was to try and obtain figures from individual hospitals, and the
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second was to obtain them from PHARMAC. The first option (discussed on the next
page) was considered too difficult for the hospitals, and the second option was
undertaken.

When negotiating contracts, PHARMAC and suppliers agreed a level of"Discretionary
Variance" (DV). This allowed hospitals to purchase a small amount of a non-Section H
item of identical medical entity but different brand to the Section H item, within agreed
DV limits. Agreed limits were usually 0-20% of each hospital's total expenditure for each
Section H item (the majority were 0% or 5%). If a hospital exceeded the level of
Discretionary Variance (DV) purchasing for a Section H item, suppliers were entitled to
request a compensation payment from that hospital. The process for deriving the
hospitals' liabilities for compensation payments was as follows: (Personal
Communication, Sarah Schmidt, PHARMAC, 2004).
•

PHARMAC obtains lists of hospital purchases of non-Section H products with a
Section H equivalent, from wholesalers in July/August each year.

•

PHARMAC sends a list of purchases that have exceeded the DV limits to
hospitals for their explanations - List 1.

•

Hospitals reply to PHARMAC with their explanations (wholesaler out of stock,
accidental picking from computer list, patient allergy to Section H product etc).

•

PHARMAC removes purchases with satisfactory explanations from the list and
sends a revised list to hospitals - List 2. PHARMAC then informs suppliers of
breaches ofDV limits applicable to their products and provides hospitals'
explanations for their consideration.

•

Suppliers are entitled to invoice hospitals with a compensation payment based on
information extracted from List 2. Payments are usually $5,000 per occurrence.

Following the first round of"Compensation Payments" in 2003, PHARMAC and chief
pharmacists reported that suppliers do not always implement compensation payments if
satisfied with a hospital's explanation (or for other undisclosed reasons). In 2006,
compensation payments were reduced to $1,000.
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The first option considered for quantifying these payments, was to request hospital
finance departments to scrutinize invoices/payments over a 2-3 month period following
the distribution of List 2, to identify any payments (of$5,000 or multiples for most years)
made to any pharmaceutical company. This was considered as potentially the most
accurate option. However this was not pursued as it was thought to be too timeconsuming and too difficult for many of the hospitals, and would have led to an
incomplete data set.

Another option was considered and undertaken. This involved requesting an anonymised
List 2 from PHARMAC and asking them to estimate the maximum and minimum level of
payments made. (PHARMAC analysts reported that they could give a reasonable
estimate of the range of payments based on List 2, because a number of suppliers wrote to
them in the first year (2003) after being informed of hospitals' liabilities, to say they
would not be pursuing payments). They were also informed by hospitals of some other
payments not requested. For reasons of confidentiality PHARMAC were not able to
supply an anonymised List 2, but agreed to send a total figure for potential compensation
payment liability, and to estimate a maximum, minimum, and mid- range of
compensation payments for each year for all the hospitals. Compensation payments were
costs that needed to be deducted from any savings made from Price Management. They
were negative figures in the Net Adjustments.

Annual Savings
In addition to Projected Savings, Annual savings were calculated for the three years
following the introduction of Price Management i.e. for 2003/4, 2004/5 and 2005/6.
Annual savings were calculated from Projected Savings and Net Adjustments.

It was assumed that Projected Savings (savings resulting from the previous years

contracts) would continue at similar levels for each year following a new contract i.e.
savings for 2003/4 would continue at a similar level in 2004/5 and 2005/6. This
assumption was made because it was not possible to calculate the exact impact of earlier
contracts on subsequent years. (All volumes and pre-Strategy prices were confidential).
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Using the terms PS 1 for projected savings for 2003/4 (PS2 for 2004/5, PS3 for 2005/6)
and NAI for net adjustments for 2003/4 (NA2 for 2004/5, and NA3 for 2005/6) annual
savings were calculated as follows:

Annual Savings for
2003/4
2004/5
2005/6

Calculation
PSI+ NAI
PSI+ PS2 + NA2
PSI+ PS2 + PS3 + NA3

2.2.2. Hospital Pharmaceutical Expenditure Analysis
By way of background to this investigation, in 2003 PHARMAC estimated total hospital
pharmaceutical expenditure (including outpatient expenditure) for New Zealand to be
around NZ$140 million per annum. [ 163] This was the most recent official estimate prior
to the investigations for this PhD thesis. PHARMAC have published this figure in official
publications, but have not disclosed their methodology. There have been no official
statistics on hospital pharmaceutical expenditure in New Zealand. The Ministry of Health
has not routinely collected this information because some hospitals have difficulty in
separating drug expenditure from other hospital expenditure, or separating inpatient and
outpatient expenditure (personal communication Susan Edwards 2005, Stuart Powell
2007, Ministry of Health, New Zealand). However, in a recent document, the District
Health Boards of New Zealand (DHBNZ) predict hospital pharmaceutical expenditure to
be NZ$174m for 2006/7.[392]

To estimate the impact of Price Management on the growth of hospital pharmaceutical
expenditure, chief pharmacists at all 29 New Zealand public hospitals employing a
pharmacist were asked to provide pharmaceutical expenditure data on a collection form
(Appendix 3). Data were requested for the following financial years (1 July to 301h June)
2000/1, 2001/2,2002/3,2003/4,2004/5 and 2005/6 on:
•

Total Hospital Pharmaceutical Expenditure (THPE), and

•

Inpatient Pharmaceutical Expenditure (IPE).

Inpatient pharmaceutical expenditure was calculated by subtracting outpatient
expenditure, and any supplies to other hospitals or institutions, from total hospital
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pharmaceutical expenditure. Data were collected in the months following the year end
(301h June) for 2002/3 onwards, but for 200011, 200112, data were collected
retrospectively in 2003.

In 2006, one rural/special hospital that had consistently provided data since 2000/1
reported that their 2005/6 data would be incomplete. Owing to pharmacy staff shortages,
some long-stay patients had been supplied their medicines by three local community
pharmacies for a six-month period. To obtain an accurate estimate of this expenditure and
complete the 2005/6 data, a list of the medicines supplied for these patients was requested
from the three community pharmacies. The total cost of these medicines was calculated
with the assistance of a senior pharmacist at the rural/special hospital, using prices
current for the period (January to June 2006). The estimated expenditure for the
medicines was added to the incomplete figures for IPE and THPE already supplied, to
provide reasonably accurate data for that hospital for 2005/6.

A sub-set of hospitals were able to provide a full six-year data set. This was examined to
see whether data were normally distributed. When confirmed, mean expenditure per bedday (and confidence limits) were calculated for each year for each type ofhospital, from
this data set. The Analysis ofVariance (ANOVA) test was applied to data on bed-days to
test for differences between years. Several hospitals were unable to provide a full data set
on pharmaceutical expenditure. Mean expenditure per bed-day from the hospitals
providing a full six-year data set were used to estimate IPE and THPE for all major 29
hospitals for the period (IPE29 and THPE29). This was undertaken by multiplying the
missing bed-days for each hospital-type by the mean expenditure per bed-day for that
hospital type. Missing values were added to known values for expenditure to provide an
estimate ofiPE29 and THPE29 for each year. Data on bed-days for the period was
provided by the Ministry ofHealth.[393] Because point estimates for IPE29 and THPE29
incorporated a degree of uncertainty, a sensitivity analysis was undertaken to provide a
range of possible values within which the "true" values should lie. This was undertaken
by multiplying the missing bed-days for each type of hospital by the upper and lower
confidence intervals around the mean expenditure per bed-day for that type of hospital.
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These were added to the known values to provide the upper and lower limits of the range.
A range was not calculated where a dataset for a particular type of hospital was complete
for a particular financial year. Graphs were drawn of pharmaceutical expenditure and
percentage growth over time for the sub-set of hospitals with a full six-year data set, and
for all 29 major hospitals. Because the 29 hospitals were the major public hospitals in
New Zealand, IPE and THPE for 29 hospitals were considered a proxy measure for IPE
and THPE for all New Zealand public hospitals.

Tables and graphs were examined for trends. A post-hoc analysis was undertaken of IPE
using the database from the eleven hospitals studied in the Top 150 analysis (Chapter 3)
to identify reasons for any trends. An assumption was made that pharmaceuticals
contributing to trends in the eleven hospitals were likely to contribute to trends in all 29
hospitals.

Community Pharmaceutical Expenditure (CPE) figures were obtained for the years
200/1-2005/6 for New Zealand from official statistics.[394] CPE was compared with
Inpatient Pharmaceutical Expenditure and Total Hospital Pharmaceutical Expenditure for
the 29 hospitals. A graph was drawn of percentage growth over time for IPE29, THPE29
and CPE.

An internet search was undertaken for official statistics on hospital pharmaceutical
expenditure from developed countries, published in the English language, to provide an
international comparison oftrends. Where statistics were available, Total Hospital
Pharmaceutical Expenditure and percentage growth in expenditure were tabulated for the
years 2001 to 2006, and compared with THPE29 for New Zealand. Reasons for trends
were sought from the literature, and from national experts.

2.3 Assessment of New Medicines
2.3.1. Assessment of New Medicines (ANM) surveys.

A pre and post-intervention investigation was considered the best option for determining
any influence from the NHPS on the assessment of new medicines in New Zealand
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hospitals. A questionnaire was developed to collect information and was administered to
chief pharmacists in July 2002, and repeated in July 2004.[395, 396]

The ANM questionnaire administered in July 2002 collected information on the processes
in place in the period 2000/2 (before the launch of the NHPS). The questionnaire
administered in July 2004 collected information on the processes in place in the period
2002/4 (after the launch of the NHPS). There were no earlier published studies on
assessment processes throughout New Zealand hospitals for comparison, but three
hospitals had published papers on the formulary processes in their hospitals.[90, 207,
370]

Questionnaire Development
Several frequently-used questionnaires were studied before developing a questionnaire.
Essential features for a questionnaire were identified:
•

The questionnaire must be easy to read.

•

Where possible tick boxes should be used to answer questions.

•

Some questions may need to be "yes/no".

•

Some questions need to be continuous e.g. always to never.

•

Some questions would need to be open questions.

•

Questionnaires should be short, and if possible, contain less than 25 questions.

The draft and final versions of the NHPS were examined to identify topics for the
assessment of new medicines questionnaire. To ensure that topics covered all relevant
areas, a focus group of ten hospital pharmacists was formed and a meeting was held to
discuss possible topics. Following discussions, the topics for the questionnaire were
finalised as:
•

"Processes for the addition of new medicines to the hospital formulary

•

Use of application forms

•

Questions on application forms

•

Membership ofMedicines and Therapeutics Committee

•

Numbers of applications for new medicines
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•

Speed of assessment of applications

•

Policies for requests for new medicines

•

Policies for patients taking non-formulary medicines

•

Preparation of summary of evidence

•

Discussion and approval of applications

•

Information/evidence provided by clinicians

•

Information on cost-effectiveness

•

Need for guidelines/criteria for use

•

New medicines approved/not approved from July 2000 to July 2002".[395]

A draft questionnaire was developed using the ideas of the researchers and the focus
group. This was modified after review by a statistician and a health policy researcher.
The modified version was piloted by four senior pharmacists (the pharmacists were not
potential respondents), and further modifications were made. A final version ofthe
questionnaire was developed (Appendix 4).[395] In addition to completing the
questionnaire, respondents were asked to provide a copy of the application form used for
a request for the addition of a new medicine to the hospital formulary, should one be in
use. The primary outcome measure assigned was an increase in the number of hospitals
using application forms for the addition of new medicines to their hospital
formularies/Preferred Medicines Lists (PMLs).

Administration of the questionnaire
In July 2002, the questionnaire was administered to chief pharmacists at all thirty New
Zealand public hospitals with at least one-pharmacist on-site. A hard-copy version was
posted to the potential respondents. In July 2004 the same questionnaire, modified by the
removal of two questions, was administered to 29 hospitals. A question requesting an
estimate ofthe number of new medicine applications was removed because a subsequent
question requested named applications; and a question requesting which persons/groups

discussed applications was removed because a subsequent question requested which
persons/groups approved applications. The latter was considered more pertinent. Hospital
numbers differed because one hospital pharmacy had closed in 2003.
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Hospitals and chief pharmacists were identified from a list published by the New Zealand
Healthcare Pharmacists' Association (NZHPA).[387] To improve the response rate, all
thirty chief pharmacists were contacted by telephone before the first questionnaire was
administered (June 2002) to discuss the purposes of the survey and to encourage
participation. For both surveys, initial non-responders were followed-up by telephone or
e-mail contact. In 2002, in addition to the questionnaire, a letter was sent from the
President of the New Zealand Hospital Pharmacists' Association endorsing the research
and encouraging all hospitals to participate in the various stages of data collection.

Analysis
Responses to the question on the processes used for the assessment of new medicines
were examined and categorized as "formal" or "informal". "Formal" applications were
defined as applications on application forms or requested in writing (letter) and requiring
justification or supporting evidence with the application; applications would be made to a
central committee and decisions would be made by, or on the advice of, that committee.
All other processes were categorized as "informal".

Responses to the request for lists of new medicines' applications for 2000/2 and 2002/4
were categorised using the Anatomical Therapeutic Chemical (ATC) classification
system developed by the World Health Organization Collaborating Centre on Drug
Statistics Methodology, then categorized into products and medical entities.[391]
Products were further categorized into subsidized medicines (listed on the Pharmaceutical
Schedule and funded/part-funded for prescribing in primary care); non-subsidized
medicines; unregistered medicines (termed Section 29 medicines in New Zealand); and
medicines considered only suitable for "in-hospital use" (e. g. anaesthetics, fibrinolytics ).
Data were entered into an Excel spreadsheet for analysis.

Because the numbers of hospitals were small (there were only 30 hospitals with a
pharmacist on-site in 2002 and 29 in 2004) the investigation attempted to collect data
from all hospitals with a pharmacist on-site i.e. census rather than sample data. Subgroups ranged from six hospitals (tertiary) to twelve hospitals (secondary). Results were
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presented using descriptive statistics - numbers, percentages, medians and ranges for each
year and each type of hospital. Statistical tests were applied to the data where appropriate
to allow comparisons between surveys and between groups within a survey.

The majority of data collected were categorical data i.e. numbers or counts related to
named categories (individual hospitals or groups ofhospitals). Such data is not normally
distributed and is termed non-parametric. To compare responses for 2002 and 2004 (to
examine the null hypothesis of symmetry in observations in two series of observations of
samples) a non-parametric test of significance in paired samples was required. McNemars
test was selected and was used for such data. McNemars test examines the probability of
an observation being classified into a cell (1, a) is the same as being classified into a cell
(a, 1), in two series of paired samples. The Chi-squared test and Fisher's exact test were
not suitable as these are tests for independent samples.

Some of the data collected were continuous ordinal data (answers on a scale of 1 to 6
where 1 =always to 6 =never). In statistical terms these were discrete continuous data
since respondents were asked to circle a whole number, not mark a visual analogue scale
at a point reflecting their opinion. Data were plotted using histograms and found to be
non-parametric since the distribution was not normal or suitable for transformation. A test
was required to compare data within each period. The Kruskal-Wallis test was the most
appropriate test. This is a test for equality of medians in non-parametric continuous data
with more than two groups of independent samples. The test determines whether
responses are from the "same population" or differ between groups. Had the data been
normally distributed or suitable for transformation, a test for Analysis of Variance
(ANOVA) would have been the appropriate test. A test was required for paired samples
of continuous ordinal data to compare responses between surveys (2002 vs 2004). The
Wilcoxon signed rank test was selected as an appropriate test for this purpose.

The Wilcoxon signed rank test was selected for continuous interval data (e.g. numbers of
additional questions on the application form), to compare results for 2002 with 2004,
since data distribution appeared to be non-parametric. The Wilcoxon signed rank test can
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be applied to parametric or non-parametric data. A paired-t test was considered unsuitable
as this test is only appropriate for normally distributed data or transformed data that is
normally distributed. For all tests a level ofp<0.05 was considered statistically
significant.

2.3.2. Use of PHARMAC's Pharmacoeconomic Assessments survey

For this investigation, a survey was undertaken to evaluate the use of the
pharmacoeconomic assessments published by PHARMAC as part of the NHPS.[397] The
survey was administered in April2005 and covered assessments published since the
launch of the Strategy in February 2002.

Questionnaire development
In February 2005, a list of pharmaceuticals assessed by PHARMAC was obtained from
the current hardcopy version of Section H i.e. November 2004. (Section H is freely
available in hardcopy and on PHARMAC's website). The list was updated from
information found on the password protected part ofPHARMAC's website for DHBs i.e.
the Hospital Pharmaceuticals Assessment Database (HPAD). Pharmaceuticals listed by
February 2005 were incorporated into the questionnaire.

A three-section questionnaire was developed in draft format, piloted on two senior
pharmacists, and modified in the light of their comments (Appendix 5). Section A sought
information on whether each assessment had been seen by the respondent, and whether a
summary or the full document had been read. Section B sought opinions on the
assessments as a whole. Strength ofthe opinion was requested on a scale of 1-6, where
one was the most positive response, and six the most negative. Respondents were asked
whether assessments were easy to understand, provided adequate detail of the
methodology, provided a concise summary, were used in decision-making in their
hospital, and were timely in appearance. Respondents were asked for comments and to
provide suggestions as to how pharmacoeconomic assessments could be improved. For
Section C, respondents were asked to complete questions on each of the medicines
assessed if they had a process for the assessment of new medicines (for the hospital
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formulary, preferred medicines list, or inventory) in use in their hospital. They were
asked whether each medicine was assessed or approved in the hospital, whether any
restrictions were imposed, and whether the medicine was assessed before or after
PHARMAC's assessments were distributed. If the latter, they were asked how much
influence PHARMAC's pharmacoeconomic assessments had on the decision to
approve/decline the medicine.

Administration of questionnaire

In April 2005, the questionnaire was administered to chief pharmacists at all 29 public
hospitals in New Zealand with a pharmacist on-site. A hard-copy version was posted to
the potential respondents. To improve the response rate, the questionnaire was followed
up by e-mail and telephone reminders.

Analysis and statistics

Prior to analysing the results, the list of pharmaceuticals in the questionnaire was reexamined to ensure all assessments were appropriate for analysis. Pharmaceuticals listed
as "final versions" by 2005, listed in the public domain (listed in Section H November
2004and/or Section H July 2005), and not listed as comparators, were included in the
analysis. Other pharmaceuticals were excluded from the analysis.

Questionnaire data were entered onto an Excel spread sheet for analysis. Results were
presented as descriptive statistics- numbers, percentages, medians and ranges for all
hospitals (Section A) and for each type of hospital (Sections Band C). The KruskalWallis test for equality of medians (non-parametric test to detect population differences
for continuous ordinal data with independent samples) was applied to continuous data
(opinions on a scale of 1 to 6) to test for differences in response between types of
hospital. (The rationale for the test is described under the ANM Statistics section). A
level of p<0.05 was considered statistically significant. This test was not applied to the
opinions on the influence ofPHARMAC's pharmacoeconomic assessments on hospital
decisions, because responses were fewer than five per type of hospital.
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2.4 Promotion of Quality in the Use of Medicines
2.4.1. Quality in the Use of Medicines (QUM) surveys.
A pre and post-intervention investigation was considered the best option to determine any
influence from the NHPS on activities promoting QUM in New Zealand hospitals. A
questionnaire was developed in parallel with the ANM questionnaire using the same
methodology (Appendix 4).[398, 399] This was administered to the same chief
pharmacists together with the ANM questionnaire, as a two-part questionnaire. In July
2002 information was collected on QUM activities undertaken before the launch of the
NHPS (July 2000 to 30 June 2002) and in July 2004 on the activities after the launch of
the NHPS (1 July 2002 to 30 June 2004). There were no earlier published studies on
activities to promote QUM throughout New Zealand hospitals for comparison, but three
hospitals had published papers on activities in their hospitals.[113, 207, 400]

Questionnaire Development
The QUM questionnaire had input from the same individuals and groups as the ANM
questionnaire. The topics in the final version of the QUM questionnaire were: guideline
development; drug utilisation reviews (DURs); dissemination of drug expenditure data;
hospital formularies; bulletins on medicine use; campaigns to improve prescribing;
sources of economic information; and staffing levels for drug utilisation, drug
information and clinical pharmacy activities. The primary outcome measure assigned was
the number ofDURs undertaken in the hospitals.

Some definitions were included in the questionnaire for clarity. "Drug Utilisation
Reviews (DURs)" were defined as audits of medicine use undetiaken in clinical areas,
where data is collected on the use of particular medicines, plus data on relevant patient
factors. Decision-makers were defined as those given authority to decide whether/how
particular medicines could be used in clinical areas e.g. senior managers/clinical
leaders/advisory committees. Drug Utilisation activities were defined as assessment of
new medicines, formulary and guideline development, bulletin writing, education
campaigns, and DURs. Drug information activities were not specifically defined as they
are usually understood to be the provision of information on drugs in response to specific
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requests.[398] No attempt was made to collect data on systems for monitoring adverse
drug events and clinical pharmacy interventions, for reasons discussed earlier, as these
were considered to be beyond the scope ofthe study.

Administration of the questionnaire
The QUM questionnaire was administered together with the ANM questionnaire to the
chief pharmacists at 30 hospitals in July 2002, and 29 hospitals in July 2004.
Participation in both questionnaires was encouraged at the same time i.e. by telephone
contact prior to administering the questionnaire, by letter of endorsement from the
NZHP A President, and by telephone and/or e-mail follow up of initial non-responders.
In 2004, two questions were removed from the QUM questionnaire: questions requesting
an estimation of the number ofDURs undertaken, and an estimation of the number of
guidelines in use. The former was considered unnecessary as a list ofDURs was provided
in answer to another question. The latter was excluded as many respondents to the first
questionnaire found this difficult to estimate.

Analysis and Statistical Tests
The QUM survey (like the ANM survey) sought to collect data from all hospitals with a
pharmacist on-site i.e. census rather than sample data. Data were entered into an Excel
spreadsheet for analysis. Results were presented as descriptive statistics - numbers,
percentages, medians and ranges for each year and each type of hospital. Statistical tests
were applied to the data where appropriate to undertake comparisons between groups
within a survey, and between surveys. The same statistical tests were applied as in the
ANM survey; the rationale for the tests was discussed in that section. For all tests a level
of p<0.05 was considered statistically significant.

A modified chi-squared test, the McNemar chi-square test (non-parametric test of
significance for nominal data and paired samples) was undertaken on categorical data to
compare responses between surveys.
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The Kruskal- Wallis test for equality of medians (non-parametric test for continuous
ordinal data with independent samples in two or more groups) was applied to opinion
data (opinions on a scale of 1 to 6) to test whether responses carne from the "same
population" or differed between groups of hospitals.

The Wilcoxon signed rank test (test for paired samples of continuous ordinal data) was
used to compare opinion data and other continuous data from each survey i.e. 2002 with
2004.
Univariate linear regression analysis was undertaken to seek any association between two
independent continuous variables: the numbers of pharmacists in-post in independent
hospitals at the time of each survey (clinical pharmacists, or DU plus DI pharmacists) and
some QUM activities undertaken (numbers ofDURs, bulletins, and hospital-wide
campaigns).

2.5 Availability of Medicines
A number of options were considered for assessing changes in availability of medicines
resulting from the Strategy. The first option, the Availability of medicines survey (2.5 .1)
forms part of this PhD thesis; the second option (2.5.2) was undertaken as supplementary
research; the third option (2.5.3) was not undertaken. The rationale for their inclusion and
exclusion are discussed below.

2.5.1. Availability of medicines survey
Chief pharmacists and their staff procure and supply medicines in hospitals, including the
medicines bought under newly negotiated national contracts resulting from the NHPS
(Section H medicines). Hospital staff and patients bring to their attention any advantages
or disadvantages of products, or any lack of availability. A short questionnaire was
developed to monitor any changes resulting from Section H contracts. The questionnaire
was developed and sent to chief pharmacists in July 2004 (along with the ANM and
QUM questionnaire). The questionnaire was administered again in July 2005, bye mail,
to extend the data collection for a further year. The questionnaire asked: for examples of
where Section H contracts had resulted in the loss of access to useful pharmaceutical
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items; how hospitals had overcome the loss of these items; for examples of Section H
items considered by hospitals as inferior to items they were replacing; and for examples
of useful new pharmaceutical items becoming available as a result of the new Section H
contracts (Appendix 6). Results have been summarised for each question by type of
hospital. Unsolicited comments e.g. on the overall effects of the Strategy rather than
answers to the specific questions, were collated, presented, and discussed. Because of the
nature of the responses, the results could not undergo statistical analysis. There were no
primary outcome measures assigned, because the questionnaire contained open questions
and we anticipated that results would be semi-quantitative and qualitative.

2.5.2. Changes in the availability of Medicines for children
In discussions, hospital pharmacists suggested that the numbers of licensed medicines for
children might decrease if contracting under the NHPS compromised the economic
viability of some products. A series of base-line data collections reviewing changes in
availability of medicines for children in the period 1998-2002 (New Zealand, Australia,
and the United Kingdom) was instigated and supervised by the candidate. The intention
was to repeat these data collections in 2005/6 (or later) to assess change in availability of
medicines for children. However, international interest in increasing the availability of
medicines for children was considered a possible confounder to this research. Assessing
any effects solely due to the NHPS would be difficult. This research was undertaken and
will be progressed, but does not form part of this PhD thesis. [401-403]

2.5.3. Changes in availability of Section 29 medicines
In New Zealand, Section 29 medicines are medicines with low usage that are not
registered medicines but can be prescribed on a "named-patient basis". Hospital
pharmacists considered that national contracts under the NHPS might compromise the
economic viability of some products in New Zealand and increase the numbers of
medicines classed as Section 29. Whilst exploring methods of collecting Section 29 data
it emerged that variations between hospitals might result from year-on-year differences in
preferences amongst hospital prescribers, and that variations over a period of time may be
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confounded by employment changes amongst prescribers. Assessing any effects solely
due to the NHPS would be difficult. This research option was not progressed.

90

CHAPTER 3. "TOP 150" ANALYSIS

3.1 Context

This chapter outlines the results ofthe Top 150 Analysis. The background and
introduction to the present chapter are discussed in sections 1.1-1.4, 1. 7 and 1.8 of the
introductory chapter, and the methodology in section 2.2.1 of the methods chapter.
A sub-set of hospitals calculated projected savings (or costs) for year 2 from price
changes and volumes used in year 1, for each of their Top 150 items of pharmaceutical
expenditure. The author used these to calculate projected savings for all29 major
hospitals for each year of the investigation. Note that Section H items were those items
listed in Section H of the Pharmaceutical Schedule following the negotiation of a new
price contract between PHARMAC and the pharmaceutical company concerned.

Aims

The aim ofthe investigation was to determine the impact of price changes resulting from
PHARMAC's Strategy. The hypotheses tested were that "Price Management would result
m:

1. Projected cost savings on items with new Section H contracts each year compared
to pre-Strategy years, for all types of hospitals.
2. Projected savings would be greater in the first year than in subsequent years.
3. Projected cost savings will be greater for smaller hospitals.

3.2 Results

Of the thirteen hospitals originally approached for this investigation, eleven provided data
for each of the three years 2002/3, 2003/4 and 2004/5. Two hospitals were unable to
participate due to time constraints and data retrieval problems. The hospitals providing
data consisted of five tertiary, three secondary and three rural/special hospitals. Three
tertiary, two secondary and two rural/special hospitals were located in the more populous
North Island, and two tertiary, one secondary and one rural/special hospital in the South
Island. From projected savings for the eleven hospitals studied, plus net adjustments for
rebates, bonuses, discount on invoices and Compensation Payments, annual savings for
29 major hospitals were derived as described in the methodology.
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Projected savings, eleven selected hospitals
Differences between the eleven hospitals in their individual Top 150 items resulted in a
total list of612 Top 150 items in 2002/3, 563 items in 2003/4, and 550 items in 2004/5
(Table 3.1). Ofthese, savings were projected on 157, 182 and 104 items in respective
years, increased costs on 128, 105, and 127 items, and no change on 327, 276, and 319
items. A total of 120 (20%), 56 (11 %) and 55 (10%) items had new Section H contract
prices in respective years. Savings ofNZ$4,021 ,078, NZ$1 ,510,004 and NZ$1 ,854,825
were projected on these items for the years following the data collection (Table 3.2).
After adjusting for other net changes (savings or extra costs on other items), projected
savings for the eleven hospitals were NZ$3,439,749 (2003/4), NZ$1,464,182 (2004/5),
and NZ$1,349,342 (2005/6). Savings were projected for all types ofhospital so these
results supported the first hypothesis (Table 3.3).

Expenditure on the Top 150 items was NZ$49,428,363(2002/3), NZ$53,781,475 (2003/4)
and NZ$62,894,451 (2004/5). Around 80% of expenditure for the eleven hospitals and
80% of projected savings were from the five tertiary hospitals (Table 3.3). The median
(range) of projected savings as a percentage ofthe Top 150 expenditure for all eleven
selected hospitals was higher in the first year than in subsequent years i.e. 7.4% (3.116.1 %) in 2003/4, 2.8% (2.2-5.0%) in 2004/5, and 2.3% (1.4-2.8%) in 2005/6.These
results supported the second hypothesis. Median projected savings were higher in
rural/special hospitals than tertiary hospitals for all years, and in secondary hospitals for
the first and third years (5.3% tertiary, 7.4% secondary, 9.6% rural/special in 2003/4;
2.5%, 2.7%, 4.5% in 2004/5; 1.9%, 2.4%, 2.3% in 2005/6) (Table 3.2). These results
supported the third hypothesis.

The main drivers of projected savings on Section H items by WHO ATC category for all
eleven hospitals were agents for: infections (55% of savings), the nervous system, (29%)
and musculoskeletal system (6%) in 2003/4; infections (50%), the nervous system (20%),
antineoplastic/immunomodulating agents (12%), and alimentary tract (10%) in 2004/5;
and alimentary tract (35%), antineoplastic/immunomodulating agents (28%) and
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TABLE 3.1 Top 150 items for eleven selected hospitals, summary
2002/3

2003/4

2004/5

(n)

(n)

(n)

Savings projected

157

182

104

Increased costs projected

128

105

127

No change

327

276

319

Total

612

563

550

New Section H contract prices

120

56

55

Other items

492

507

495

Total

612

563

550

2003/4

2004/5

2005/6

(NZ$)

(NZ$)

(NZ$)

Projected savings on new Section H items

4,021,078

1,510,004

1,854,825

Net changes on other items

-581,328

-45,822

-505,483

Projected savings

3,439,749

1,464,182

1,349,342

Number of items with:

Number of items with:

TABLE 3.2 Projected savings for eleven selected hospitalsa, summary

a

projected from price changes in the previous financial year
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TABLE 3.3 Projected savingsa and Top 150 expenditure for eleven selected hospitals, 2003 to 2006, by hospital type

Projected
savings for
year
2003/4

Projected savings as
% ofTopi50
expenditure.
Median (range)

2,652,814 (77%)

40,865,872 (83%)

5.3% (3.I-I6.I)

56,185,420

74% (71%-80%)

658,984 (19%)

7,038,897 (14%)

7.4% (4.7-12.9)

I0,364,494

70% (60%-71%)

Selected rural/special

127,952 (3%)

I ,523,595 (3%)

9.6% (6.3-10.1)

2,856,273

73% (20%-94%)

All selected hospitals

3,439,749 (100%)

49,428,363 (100%)

7.4% (3.1-16.5)

69,406,187

71% (20%-94%)

1,I73,637 (80%)

44,846,110 (83%)

2.5% (2.2-3.5)

62,771,856

76% (66%-80%)

228,534 (16%)

7,366,675 (14%)

2.7% (2.6-3.5

10,798,568

71% (52%-76%)

Selected rural/special

62,011 (4%)

1,568,690 (3%)

4.5% (2.8-5.0)

2,47I,477

89% (26%-89%)

All selected hospitals

1,464,182 (100%)

53,781,475 (100%)

2.8% (2.2-5.0)

76,041,901

76% (26%-89%)

Selected tertiary

1,086,45I (80%)

5I,839,533 (83%)

1.9% (1.4-2.7)

70,009,657

79% (67%-84%)

2I7,233 (16%)

8,931,667 (14%)

2.4% (2.1-2.8)

II ,467,472

78% (70%-95%)

Selected rural/special

45,654 (4%)

2,I23,252 (3%)

2.3% (1.7-2.5)

2,808,805

88% (57%-90%)

All selected hospitals

I,349,342 (100%)

62,894,451 (100%)

2.3% (1.4-2.8)

84,285,933

82% (57%-95%)

Hospitals

Selected tertiary
Selected secondary

2004/5

Selected tertiary
Selected secondary

2005/6

Selected secondary

a

Top I 50 as% of
total inpatient
pharmaceutical
expenditure.
Median (range)

Top I50 expenditure
(NZ$)
(% of all selected
hospitals)

Projected savings
(NZ$)"
(% of all selected
hospitals)

Total inpatient
pharmaceutical
expenditure (NZ$)

projected from price changes in the previous financial year

94

infections (17%) in 2005/6 (Table 3.4). In the first year, secondary hospitals appeared to
have a higher propmiion of savings from agents for the nervous system (anti psychotics,
local and general anaesthetics) than did other hospitals. In the second year, secondary and
rural/special hospitals had a higher proportion of savings from agents for the alimentary
system (proton pump inhibitors) than did tertiary hospitals. In the third year, tertiary
hospitals had a higher proportion of savings from antineoplastic/immunomodulating
agents than did other hospitals (Tables 3.5-3.7).

The medical entities with projected savings of>NZ$1 00,000 in total in 2003/4 were:
amoxicillin/clavulanic acid, cefuroxime (second generation cephalosporin), ce:ftazidime
and ce:ftriaxone (third generation cephalosporins), ciprofloxacin, flucloxacillin, clozapine,
tramadol, isoflurane, propofol, pamidronate and pentastarch (Table 3.8). Fewer entities
projected savings at this level in 2004/5 (aciclovir, fentanyl, omeprazole) or in 2005/6
(cefuroxime, olanzepine, ondansetron, paclitaxel). Some Section H contracts that were
negotiated in 2002/3 were re-negotiated after one or two years and resulted in further
savings (cefuroxime, ondansetron, paclitaxel).

The top three entities driving savings varied amongst the hospitals. For 2003/4 they were
amoxicillin/clavulanic acid, cefuroxime, and ce:ftazidime for tertiary hospitals;
clozapine, amoxicillin/clavulanic acid and cefuroxime for secondary hospitals; and
amoxicillin/clavulanic acid, ce:ftriaxone and propofol and for rural/special hospitals. For
2004/5 they were aciclovir, fentanyl and omeprazole for tertiary and secondary hospitals
(rankings differed), and omeprazole, aciclovir and benzylpenicillin for rural
special/hospitals. For 2005/6 they were ondansetron, paclitaxel and olanzepine for
tertiary hospitals; ondansetron, cefuroxime and amoxicillin/clavulanic acid for secondary
hospitals; and ondansetron, streptokinase and olanzepine for rural/special hospitals.
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TABLE 3.4 Drivers of projected savings on Section H items by Anatomic Therapeutic Category (A TC) for eleven selected hospitals
2003 to 2006, summary

49.8%

Projected
savings•
on Section H
items (NZ$)
315,493

297,118

19.7%

272,030

14.7%

5.7%

0

0

II ,811

0.6%

I99,067

5.0%

50,670

3.4%

66,953

3.6%

A

88,9I7

2.2%

151,377

IO.O%

640,884

34.6%

Systemic hormonal preparationsb

H

47,057

1.2%

0

0

I 8,134

0.98%

Antineoplasticc

L

27,695

0.7%

I 79,776

I 1.9%

52I,9I9

28.I%

Respiratory system

R

26,883

0.7%

0

0

7, I IO

0.4%

Cardiovascular system

c

18,057

0.4%

0

0

0

0.0%

Genito-urinary

G

0

0.0%

54,960

3.6%

0

0.0%

Sensory

s

0

0.0%

14,204

0.9%

490

0.03%

Dermal

D

0

0.0%

I97

0.0%

0

0.0%

Various

v

9,228

0.2%

I0,227

0.7%

0

0.0%

Total

all

4,02I,078

IOO.O%

1,5I0,004

IOO.O%

I,854,825

IOO%

Category
code

Percentage of total
projected Section H
savings

Anti-infectives for systemic use

J

2,199,317

54.7%

Projected
savings•
on Section H
items (NZ$)
751,475

Nervous system

N

1,174,064

29.2%

Musculoskeletal

M

230,795

Blood and blood forming organs

B

Alimentary tract and metabolism

ATC category

a

2005/6

2004/5

2003/4
Projected
savings•
on Section H
items (NZ$)

Percentage oftotal
projected Section H
savings

Percentage oftotal
projected Section H
savings
17.0%

projected from price changes in the previous financial year. bexcluding sex hormones and insulin. c antineoplastic or immunomodulating agents
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TABLE 3.5 Drivers of projected savings on Section H items for eleven selected hospitals for 2003/4, by A TC and hospital type
Selected secondary
hospitals

Selected rural/special
hospitals

Eleven selected hospitals

Selected tertiary hospitals

Code

Projected
savings•
on Section
H items
(NZ$)

Percentage
of total
projected
Section H
savings.

Projected
savings•
on Section
H items
(NZ$)

Percentage
of total
projected
Section H
savings.

Projected
savings•
on Section
H items
(NZ$)

Percentage
of total
projected
Section H
savings.

Projected
savings•
on Section
H items
(NZ$)

Percentage
of total
projected
Section H
savings.

Anti-infectives for systemic use

J

2,199,317

54.7%

1,765,225

55.4%

338,128

49.5%

95,963

64.3%

Nervous system

N

1,174,064

29.2%

864,868

27.1%

267,165

39.1%

42,030

28.2%

Musculo-skeletal system

M

230,795

5.7%

208,965

6.6%

13,746

2.0%

8,084

4.4%

Blood and blood forming organs

B

199,067

5.0%

177,553

5.6%

21,514

3.1%

0

0

Alimentary tract and

A

88,917

2.2%

70,075

2.2%

18,395

2.7%

446

0.3%

Systemic hormonal
preparationsb

H

47,057

1.2%

45,093

1.4%

757

0.1%

1,207

0.8%

L

ATC category

Antineoplasticc
Respiratory system

R

27,695
26,883

0.7%
0.7%

20,894
24,736

0.7%
0.8%

5,709
2,147

0.8%
0.3%

1,092
0

0.7%
0

Cardiovascular system

c

18,057

0.4%

10,749

0.3%

7,145

1.0%

163

0.1%

Various

v

9,228

0.2%

0

0

9,020

1.3%

208

0.1%

Total

all

4,021,078

100%

3, 188,159

100%

683,726

100%

149,192

100%

a

projected from price changes in the previous financial year. bexcluding sex hormones and insulin. c antineoplastic or immunomodulating agents
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TABLE 3.6 Drivers of Projected Savin gsa on Section H items for eleven selected hospitals for 2004/5, by ATC and hospital type
Eleven selected hosQitals

Selected tertiarx hosQitals

Percentage
of total
projected
Section H
savings
49.8%

Projected
savingsa
on Section
H items
(NZ$)
649,610

Percentage
of total
projected
Section H
savings
52.3%

Selected secondarx
hosQitals
Projected
Percentage
savingsa
of total
on Section
projected
H items
Section H
(NZ$)
savings
88,650
39.6%

Selected rural/sQecial
hosQitals
Projected
Percentage
savingsa
of total
on Section
projected
H items
Section H
(NZ$)
savings
29.7%
13,215

Anti-infectives for systemic use

J

Projected
savingsa
on Section
H items
(NZ$)
751,475

Nervous system

N

297,118

19.7%

224,400

18.1%

51' 193

22.9%

21,525

48.4%

Musculoskeletal

M

0

0

0

0

0

0

0

0

Blood and blood forming

B

50,670

3.4%

44,755

3.6%

7,251

3.2%

-1,336

-3.0%

Alimentary tract and

A

151,377

10.0%

94,175

7.6%

49,153

22.0%

8,048

18.1%

Systemic hormonal

H

0

0

0

0

0

0

0

0

Antineoplastic

L

179,776

11.9%

178,942

14.4%

0

0.0%

834

1.9%

Respiratory system

R

0

0

0

0

0

0

0

0

Cardiovascular system

c

0

0

0

0

0

0

0

0

Genito-urinary

G

54,960

3.6%

31,832

2.6%

21,039

9.4%

2,090

4.7%

Sensory

s

14,204

0.9%

7,612

0.6%

6,592

2.9%

0

0

Dermal

D

197

0.0%

77

0.0%

0

0

120

0.3%

Various

v

10,227

0.7%

10,227

0.8%

0

0

0

0

Total

all

1,510,004

100.0%

1,241,629

100.0%

223,878

100.0%

44,496

100.0%

ATC category

Code

a projected from price changes in the previous financial year. b excluding sex hormones and insulin. c antineoplastic or immunomodulating agents
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TABLE 3. 7 Drivers of projected savings on Section H items for eleven selected hospitals for 2005/6, by A TC and hospital type
Eleven selected hosQitals

Selected tertiar~ hosQitals

Anti-infectives for systemic use

J

Nervous system

N

272,030

14.7%

232,992

15.1%

30,904

12.0%

8,134

14.7%

Musculoskeletal

M

11 ,811

0.6%

5,552

0.4%

5,657

2.2%

602

1.1%

B

66,953

3.6%

41,939

2.7%

13,750

5.3%

11,264

20.4%

A

640,884

34.6%

507,748

33.0%

117,187

45.3%

15,949

28.8%

Systemic hormonal

H

18,134

1.0%

17,548

1.1%

0

0

587

1.1%

Antineoplasticc

L

521,919

28.1%

505,823

32.8%

14,310

5.5%

1,786

3.2%

Respiratory system

R

7,110

0.4%

6,380

0.4%

550

0.2%

180

0.3%

Cardiovascular system

c

0

0

0

0

0

0

0

0

Genito-urinary

G

0

0

0

0

0

0

0

0

Sensory

s

490

0

0

0

0

0

490

0.9%

Dermal

D

0

0

0

0

0

0

0

0

Various

v

0

0

0

0

0

0

0

0

Total

all

1,854,825

100%

1,541,036

100%

258,479

100%

55,310

100%

Code

Projected
savingsa
on Section
H items
(NZ$)
223,054

Percentage
of total
projected
Section H
savings
14.5%

Selected rural/sQecial
hosQitals
Projected
Percentage
savingsa
of total
on Section
projected
H items
Section H
(NZ$)
savings
16,318
29.5%

Projected
savingsa
on Section
H items
(NZ$)
315,493

ATC category

Percentage
of total
projected
Section H
savings
17.0%

Selected secondar~
hosQitals
Projected
Percentage
savings a
of total
on Section
projected
H items
Section H
(NZ$)
savings
76,121
29.5%

Blood and blood forming
organs
Alimentary tract and
metabolism

a projected from price changes in the previous financial year. b excluding sex hormones and insulin °antineoplastic or immunomodulating agent
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TABLE 3.8 Medical entities with projected savings of >NZ$1 00,000 for eleven selected hospitals, 2003 to 2006
Anatomic Therapeutic Category
Anti-infectives for systemic use (J)

2003/4

2004/5

2005/6

(NZ$1,000)

(NZ$1,000)

(NZ$1,000)

Amoxycillin/clavulanic acid (829)

Aciclovir (322)

Cefuroximec (134)

Fentanyl (244)

Olanzepine (181)

Omeprazole (145)

Ondansetronc (639)

Ceftazidimeb (298)
Ceftriaxoneb (195)
Cefuroxime• (515)
Ciprofloxacin (116)
Flucloxacillin (112)
Nervous system (N)

Clozapine (377)
Isoflurane (147)
Propofol (159)
Tram ado I (171)

Musculo-skeletal system (M)

Pamidronate (200)

Blood and blood forming organs (B)

Pentastarch ( 115)

Alimentary tract and metabolism (A)
Antineoplastic/ immunomodulating (L)
a

Paclitaxelc (455)

second generation cephalosporin. bthird generation cephalosporin. c second contract
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Projected savings, 29 hospitals
Projected savings for twenty-nine hospitals were estimated to be about NZ$5.5m in the
first year and NZ$2m in each of the following years (Tables 3.9, 3.10). Estimates were
very similar whether calculated using savings per bed, or savings per bed-day. In 2003/4
estimates ofthe projected savings (range) were NZ$5.49m (4.76-6.08) by savings per bed
and NZ$5.46m (4.73-6.48) by savings per bed-day.[390] 1 In 2004/5 they were NZ$2.19m
(2.08-2.79) and NZ$2.30m (2.12-2.61), and in 2005/6 NZ$2.20m (1.80-2.48) and
NZ$2.27m (1.80-2.62).

Net adjustments, 29 hospitals
PHARMAC provided information on additional savings made from rebates, bonuses and
discount on invoices, and extra costs incurred by the hospitals from Compensation
Payments. Rebates, bonuses, and discount on invoices increased each year from a total of
NZ$1,438,609 in 2002/3 (part-year) to NZ$3,427,053 in 2005/6 (Table 3.11).
Compensation payments decreased from NZ$130,500 in 2003/4 and NZ$75,000 in
2004/5 to NZ$5,000 in 2005/6. Net adjustments were calculated to be NZ$2.39m (2.312.46) for 2003/4 (NA1), NZ$3.46m (3.43-3.50) for 2004/5 (NA2) and NZ$3.42m (3.423.43) (NA3) for 2005/6.

Annual savings, 29 hospitals
In 2003/4, annual savings were estimated (using projected savings and net adjustments)
to be NZ$7.88m (7.07-8.54) calculated by savings per bed, and NZ$7.84m (7.04-8.94)
calculated by savings per bed-day (Table 3.12). For 2004/5 annual savings were
estimated to be NZ$11.14m (10.27-12.37) and NZ$11.21m (10.28-12.59), and for
2005/56, NZ$13.31m (12.05-14.78) and NZ$13.45m (12.07-15.14), respectively. As a
proportion of Total Hospital Pharmaceutical Expenditure for the respective years (derived
in chapter 4), this was 6-8%.

1

Note that published first-year results differ slightly from these results because the methodology for
calculating projected savings and ranges was revised. Medians, highest and lowest savings per bed/beddays were applied to missing beds/bed-days in the thesis, but to all beds/bed-days in the publication. The
publication [385] is included in Appendix 8: Tordoff JM, Norris PT, and Reith DM. Managing prices for
Hospital Pharmaceuticals: A Successful Strategy for New Zealand? Value Health 2005; 8(3):201-8.
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TABLE 3.9 Estimated projected savings for 29 hospitals by savings per bed

Year

HosQital tyQe

Number
of beds
2003/4b

Missing
beds

Highest
projected
savings (NZ$)

4,000

2,652,814

593

365

1,125

700

3,068,014

2,908,454

~',440,384

secondary

1,286

658,984

509

357

564

2,507

1,935,034

1,553,983

2,071,678

405

127,952

378

171

453

963

491,562

292,721

563,805

all (total)

5,691

3,439,749

509

171

1,125

4,170

5,494,610 (PSl)

4,755,157

6,075,867

tertiary

3,785

1,173,637

299

195

640

600

1,353,314

1,290,637

1,487,709

secondary

1,288

228,534

176

168

208

2,505

668,791

649,141

750,815

391

62,011

109

77

506

977

168,337

137,369

556,138

all (total)

5,464

1,464,182

200

77

640

4,083

2,190,442 (PS2)

2,077,147

2,794,663

tertiary

3,785

1086,451

295

99

478

600

1,263,475

1,145,907

1,373,454

secondary

1,288

217,237

234

127

243

2,436

786,447

526,568

809,887

391

45,654

104

80

246

1,018

1151,188

127,212

295,582

5,464

1,349,342

187

80

478

4,054

2,201,110 (PS3)

1,799,687

2,478,922

rural/special

2005/6

Highest
savings/bed
($NZ)

All 29 hosQitals
Projected
savings by
savings per bed
Lowest projected
($NZ)
savings (NZ$)

tertiary

rural/special

2004/5

Eleven selected hosQitals
Median
Projected
savings/
Lowest
savingsa
Bed
savings/bed
($NZ)
($NZ)
($NZ)

rural/special
all (total)

a projected from price changes in the previous financial year.
differ slightly from published first year results because calculation was revised: see footnote at the end of the results section.

b values
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TABLE 3.10 Estimated projected savings for 29 hospitals by savings per bed-day

Year

2003/4b

Hosgital tyge
Number
of beddays
tertiary

877,602

2,652,814

2.88

1.32

5.27

170,761

3,144,482

2,877,916

3,552,113

secondary

197,978

658,984

3.01

2.19

3.84

443,402

1,991,961

1,629,262

2,362,270

rural/special

52,305

127,952

2.25

1.1

5.15

85,346

319,602

221,800

567,124

1,127,885

3,439,749

2.88

1.1

5.27

699,509

5,456,045 (PSl)

4,728,978

6,481,507

tertiary

861,003

1,173,637

1.28

0.93

2.59

170,271

1,391,133

1,332,279

1,614,775

secondary

215,059

228,534

1.04

0.99

1.18

459,339

708,015

684,967

768,313

rural/special

52,158

62,011

1.61

0.49

1.89

85,791

199,921

103,913

224,549

1,128,220

1,464,182

1.18

0.49

2.59

715,401

2,299,070 (PS2)

2,121,159

2,607,636

tertiary

846,708

1,086,451

1.29

0.48

2.47

170,862

1,306,550

1,168,892

1,507,766

secondary

226,805

217,237

1.34

0.7

1.53

462,426

837,118

540,841

925,418

rural/special

52,301

45,654

0.94

0.48

1.67

84,750

124,896

86,209

187,222

1,125,814

1,349,342

1.29

0.48

2.47

718,038

2,268,663 (PS3)

1,795,943

2,620,405

all (total)
2004/5

all (total)
2005/6

all (total)
a
b

All 29 hosgitals

Eleven selected hosgitals
Median
Lowest
Projected
savings/
savings per
savings"
bed-day
bed-day
(NZ$)
(NZ$)
(NZ$)

Highest
savings per
bed-day
(NZ$)

Missing beddays

Projected savings
by savings per
bed (NZ$)

Lowest
projected
savings (NZ$)

Highest
projected
savings (NZ$)

projected from price changes in the previous financial year
values differ slightly from published first year results because calculation was revised: see footnote at the end of the results section.
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TABLE 3.11 Net Adjustment for Rebates, Bonuses, Discount on Invoices, and Compensation Paymentsa

Rebates

Bonuses and Discount on
Invoices

Sub-total

Compensation Payments

Net Adjustment

a Data

1 Dec 02- 30 June 03

1 July 03 to 30 June 04

1 Jul 04 to 30 June 05

1 Jul 05 to 30 June 06

(NZ$)

(NZ$)

(NZ$)

(NZ$)

1,170,64

1,060,900

1,402,225

1,688,600

267,965

1,457,654

2,129,341

1,738,453

1,438,609

2,518,554

3,531,566

3,427,053

130,500 b

75,000°

5,000d

(58,000-203,000)

(289,500-98,000)

(0-6,000)

2,388,054 (NAl)

3,456,566 (NA2)

3,422,053 (NA3)

(2,315,554- 2,460,554)

(3,433,566 - 3,503,566)

(3,421,053- 3,427,053)

n/a

(1 ,438,609)

supplied by PHARMAC.

b2003/4 PHARMAC estimated mid-point as NZ$130,500, range 10%-35% of Maximum Potential Compensation payments (MPC).
c

2004/5 PHARMAC estimated mid-point as NZ$75,000, range 10-35%. d2005/6 PHARMAC estimated mid-point as NZ$5,000, range $0-6,000.

MPC payments were NZ$580,000 for 2003/4, NZ$280,000 for 2004/5 and NZ$6,000 for 2005/6.
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TABLE 3.12 Estimated annual savings for 29 hospitals for the years ending 301h June 2004, 2005 and 2006

Estimated annual savings by savings/bed.
Median (range)

Estimated annual savings by savings/bedday.

2003/4

2004/5

2005/6

PSI+NA1

PSI+PS2+ NA2

PS1+PS2+PS3+NA3

(NZ$)

(NZ$)

(NZ$)

7,882,664

11,141,618

13,308,215

(7,070,711-8,536,421)

(1 0,265,870-12,3 74,096)

(12,053,044-14,776,505)

7,844,099

11,211,681

13,445,831

(7,044,532-8,942,061)

(1 0,283,703-12,592,709)

(12,067, 133-15,136,601)

Median (range)

PS 1=Projected Savings 2003/4; PS2=Projected Savings 2004/5; PS3 =Projected Savings 2005/6 (Tables 3.9, 3.1 0).
NA1=Net Adjustment 2003/4; NA2=Net Adjustment 2004/5; NA3=Net Adjustment 2005/6 (Table 3.11).
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3.3 Discussion
Annual savings
The Price Management part of the National Hospital Pharmaceutical Strategy appears to
have achieved moderate savings for New Zealand hospitals. Annual savings ofNZ$7.8413.45 million were estimated for the years ending 30th June 2004 to 30th June 2006 i.e.
NZ$7.84 million for 2003/4, NZ$11.21 million for 2004/5, and NZ$13.45 million for
2005/6 (by savings per bed-day). This was approximately 5.6%, 8.0% and 9.6% of annual
hospital pharmaceutical expenditure (NZ$140 million, most recent official estimate in
2003).[163] Annual savings were derived from projected savings and net adjustments as
described in the Methodology.

Projected savings
Projected savings (the primary outcome measure) rather than costs were estimated for all
types of hospital for each year of data collection. The results support the hypotheses that
savings would be projected on items with new (Section H) contracts compared to preStrategy years for all types of hospitals, and would be greater in the first year of the
Strategy and greater for smaller hospitals. Projected savings were around NZ$5.5 million
in 2003/4 and around $2 million in subsequent years and around 3.9%, 1.6% and 1.6% of
annual hospital pharmaceutical expenditure.[163] The two estimates of projected savings,
using either savings per bed or savings per bed-day, gave very similar results. Of the two
estimations, that based on bed-days was considered the most valid because this would
have captured the level of activity of each hospital. The estimation based on bed numbers
would reflect only the bed capacity of each hospital, and any days of spare capacity in a
particular hospital would give an overestimate for that hospital.

Net adjustments
In addition to projected savings from price changes, further savings were made from the
Strategy i.e. pharmaceutical companies paid rebates, bonuses and discount on invoices to
DHBs in proportion to the volumes of use of certain items. Against this, companies
imposed compensation payments on hospitals for purchasing non-contract brands of any
Section H item, beyond agreed limits. Net adjustments were calculated (rebates, bonuses
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and discounts on invoices less compensation payments) and represented modest
additional savings each year, for example NZ$3,422,053 in 2005/6. Net adjustments were
lower than projected savings in monetary terms in 2003/4, but were higher in subsequent
years. Compensation payments were small in comparison to rebates, bonuses, and
discount on invoices, and decreased each year, possibly because compliance with
contracts improved as hospitals became increasingly motivated to avoid these payments.

Targeting contracts

Savings appear to have been achieved by targeting contracts to high-volume
pharmaceuticals. In the first year savings were predominantly from antibiotics,
anaesthetics, antipsychotics, bisphosphonates and blood substitutes. In the second year
they were predominantly from antivirals, analgesics, and gastrointestinal agents, and in
the third year predominantly from antibiotics, antipsychotics, anti-emetics, and
cytotoxics. Because generic versions of some hospital medicines began to be marketed
during this period, it is arguable that some savings would have occurred regardless of the
Strategy.[404] However the impact of this was considered to be small since hospitals
using some generic versions of antibiotics and bisphosphonates prior to the Strategy still
indicated substantial savings on these particular items. It is likely that PHARMAC was
able to negotiate lower prices for new generics than prices previously available to the
hospitals.

Savings by hospital type

Compared with the tertiary hospitals, savings appeared to be proportionally greater for
the smaller hospitals and particularly for rural/special hospitals. This finding was as
expected since smaller hospitals probably had less attractive contracts in place prior to
the Strategy; their lower volumes of use probably resulted in weaker bargaining power.
There appeared to be different levels of savings for hospitals of the same type,
particularly in 2003/4. Differences may have occurred for several reasons. Firstly
hospitals, even of the same type, would differ in their patient profiles and patterns of
prescribing. For example two of the five tertiary hospitals were centres for renal
transplantation and would incur high costs for immediate post-transplant therapy. The
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expensive therapies used in these hospitals would achieve "Top 150 status" and would
dilute the effects of savings on more widely used drugs such as antibiotics and
anaesthetics. This may explain some smaller savings amongst the tertiary hospitals. In
addition, some hospitals may have had lower baseline prices for certain items. Higher
volumes of use, and other factors (such as good negotiating skills), may have given them
stronger bargaining power before the Strategy, and resulted in lower baseline prices for
these items. Consequently these hospitals may not have achieved the same proportion of
savings from the Strategy as other hospitals.

Each year there were differences in the A TC categories and medical entities driving
savings for the different types of hospitals, for example secondary hospitals had a higher
proportion of savings from agents for the nervous system than other hospitals in the first
year, and tertiary hospitals had a higher proportion of savings from antineoplastic agents
than others in the third year. These differences appear to reflect the patient mix and
prescribing patterns for each type of hospital, particularly the latter due to tertiary
hospitals being regional oncology centres.

Issues with pooled procurement
Consistent with similar initiatives elsewhere, the present investigation indicated that
pooled procurement in New Zealand was a successful means of containing hospital
pharmaceutical costs.[52, 57, 58] However, other studies suggest that compliance with
contracts tends to decline with time when those purchasing seek to resume autonomy in
choosing products. This can lead to reduced savings in successive years. This has been an
issue in the past in the UK and the USA, and in a pooled procurement initiative in 1980
in New Zealand.[52, 56, 58] As part of their Strategy, PHARMAC's system of financial
penalties for hospitals exceeding the "discretionary variance limits" on contract items
appears to encourage compliance with contracts. This was demonstrated by a reduction in
compensation payments in successive years and suggested increased compliance over
time. Furthermore, respondents' comments in a later part of this thesis ("Availability")
have indicated that chief pharmacists are now quick to report to PHARMAC any
occasions when a wholesaler is out of stock of any item on a Section H contract, to
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ensure that, should they purchase an alternative brand, they are not liable for a
compensation payment. Hopefully, compliance should not be an issue unless there are
unforeseen quality issues with items on contract. However it would be wise to continue to
monitor the financial cost to hospitals of compensation payments to ensure this does not
substantially decrease savings in future.

The present investigation aimed to determine the financial impact of pooled procurement
under the "Price Management" part of the Strategy. However, "Price Management" could
also impact on the availability of products and on pharmaceutical suppliers. Ifthe quality
or availability of products were affected, hospitals would be likely to use alternative
items and this might impact on pharmaceutical expenditure or on patient outcomes.
Furthermore if pharmaceutical suppliers withdrew products from the market as a result of
this policy, clinical choice would be reduced. These aspects, particularly any impact on
patient outcomes, need to be monitored by hospitals in future.

Comparing hospital cost-containment initiatives
Pooled procurement has been used in a number of countries to help control hospital
pharmaceutical costs.[52, 56-59, 170] Savings from pooled procurement in New Zealand
hospitals at present (6-8%) appear smaller than those claimed for pooled procurement in
US hospitals (12-14%), but higher than achieved in a New Zealand scheme in the 1980s
(6%).[52, 56] However caution should be exercised in comparing percentages between
countries (or even between hospitals) as savings may depend on initial expenditure.
Saving a larger percentage may be easier if initial expenditure is high. Other measures
have been successful in reducing hospital pharmaceutical costs, for example expenditure
ceilings [171 ], drug utilization reviews [113], therapeutic substitution [183] and clinical
pharmacy services [193, 195, 197]. These measures have each produced cost savings, for
example studies in the US, Australia and Canada indicated $4-$30 were saved for every
$1 spent on clinical pharmacy services, and a study in a South African hospital indicated
savings of23% on drug expenditure through strict formulary management following the
imposition of an expenditure ceiling.[193, 195, 197]. Because savings are reported in
different manners, and multiple interventions are often in use, it is difficult to compare
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the success of different interventions. However, it is important to monitor initiatives such
as PHARMAC's to ensure that savings continue and there are no deleterious effects on
the availability of medicines or on patient outcomes in future.

Limitations
There were a number of limitations to this investigation. Because of the existence of
confidentiality agreements between suppliers and hospitals there was only limited access
to prices for pharmaceuticals. Only newly negotiated Section H prices were "in the public
domain", all pre-Strategy prices were regarded as confidential. As a result, chief
pharmacists or their staff undertook calculations of savings/cost for each Top 150 item.
The accuracy of each individual calculation could not be verified by the author; however
some accuracy checks were undertaken: chief pharmacists were asked to recalculate
savings/costs for items where they were an "outlier" (the only hospital showing/not
showing a saving on a pmiicular item), and to re-check the price if a Section H price had
been published but was not noted on their spreadsheet. Savings/costs for each of the Top
150 items were then used to estimate projected savings for the following year for each
hospital. In addition, because pre-Strategy prices and all volumes were confidential, the
impact of projected savings on successive years could not be calculated. Annual savings
were therefore estimated by assuming that projected savings from the previous year
continued in a similar manner in successive years.

Another limitation was that a proportion rather than all hospital pharmaceutical
expenditure was used to undertake the analysis. Using 100% of hospital pharmaceutical
expenditure (about 2,500 items per hospital) would have ensured a more exact evaluation
of the effect of price changes, but time/resource constraints prohibited this. However 70%
of pharmaceutical expenditure, the Top 150 items, was targeted. This was consistent with
experts' recommendations that the focus for price changes should be the top 70-80% of
pharmaceutical expenditure because changes in the lower 20-30% make little overall
difference. [405] Another limitation was that a sub-set of eleven hospitals provided data
rather than all 29 major hospitals. However the eleven were hospitals with the resources
and appropriate computer systems to participate in the analysis, and they represented all
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types ofhospitals and around 58% of hospital beds and 62% of bed-days. It was not
possible to verify the accuracy of the figures supplied by PHARMAC used to calculate
the net adjustments. However, PHARMAC's figures for rebates and other adjustments
were based on sales data from wholesalers and should have been reasonably accurate.
Figures for compensation payments should ideally have been sourced through each
hospital's finance department but it was thought that some hospitals would not have had
the resources to identify this information and data would be incomplete. PHARMAC's
estimates, based on theoretical maximum payments excepting those where suppliers
claimed they would not pursue payments, were used.

3.4 Conclusion

The first three years of pooled procurement under the National Hospital Pharmaceutical
Strategy has resulted in moderate pharmaceutical cost savings for New Zealand hospitals.
As a result of contracts negotiated in 2002 to 2005, annual savings ofNZ$7 .84-13.45
million (6-8% of hospital pharmaceutical expenditure) were estimated for the 29 major
hospitals for 2003 to 2006. The original hypotheses were supported: Savings were
projected from price changes for each year of the Strategy, and were greater in the first
year than in subsequent years. As a proportion of expenditure, median savings were
greater in the smaller hospitals. Although savings are beneficial, longer-term effects on
the range of medicines available, patient outcomes, and on pharmaceutical companies, as
well as on pharmaceutical expenditure, need to be monitored.
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CHAPTER 4. HOSPITAL PHARMACEUTICAL EXPENDITURE ANALYSIS

4.1 Context
The present chapter outlines the results of the Hospital Pharmaceutical Expenditure
Analysis. Inpatient Pharmaceutical Expenditure (IPE) and Total Hospital Pharmaceutical
Expenditure (THPE) were collected from chief pharmacists at New Zealand hospitals for
the years 200011 to 2005/6. From the data available, IPE and THPE were calculated for
29 hospitals and compared with Community Pharmaceutical Expenditure in New
Zealand. THPE for 29 New Zealand hospitals was compared with THPE in other
countries (the UK, Norway, Sweden and Canada). The background and introduction to
the present chapter are discussed in sections 1.1-1.4, 1.7 and 1.8 of the introductory
chapter, and the methodology in section 2.2.2 of the methods chapter.

Aims
The aim of the investigation was to determine whether the Strategy would influence
growth in hospital pharmaceutical expenditure (inpatient and/or total). The hypotheses
for this investigation were that in the three years following its launch (2003/4-2005/6),
the Strategy would result in:
5. A decrease in growth in inpatient pharmaceutical expenditure for all types of hospital.
6. A decrease in growth in total hospital pharmaceutical expenditure for all types of
hospital.

4.2 Results
Ofthe 29 hospitals contacted, 23 hospitals (79.3%) provided data on hospital
pharmaceutical expenditure for the full period (years ending 30th June 2001 to 30th June
2006). These were: five tertiary, eleven secondary, and seven rural/special hospitals, and
represented approximately 87% of the total number of bed-days for the 29 hospitals. Five
hospitals provided data for part of the period (one secondary hospital for the first five
years, and one tertiary and three rural/special hospitals for two of the years). One
rural/special hospital was unable to provide data. Respondents cited staffing constraints
or problems with information technology as their reasons for being unable to provide
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data. The total number of bed-days for the 29 hospitals varied from 2,546,257 in 2000/1
to 2,472,123 in 2005/6. The ANOVA test detected no significant change in bed-days
during the period 200/1-2005/6.

Inpatient pharmaceutical expenditure (JPE)for the 23 hospitals
IPE for the 23 hospitals providing a full six-year set of data (IPE23) increased from over
$85m per annum in 2000/1 to almost $130m per annum in 2005/6 (Table 4.1, Figure
4.1a). Over the same period, expenditure for the five tertiary hospitals increased from
approximately NZ$50 to NZ$82m, for the eleven secondary hospitals from NZ$30m to
NZ$42m, and for the seven rural/special hospitals from NZ$5.5m to NZ$6m. As a
percentage of pharmaceutical expenditure, growth increased year-on-year, with the
exception of the financial year 2003/4. Growth was 7.2% in 2001/2 and increased to
12.4% by 2005/6 (Table 4.1, Figure 4.1 b). In 2003/4, growth in IPE23 was lower for all
hospitals in total (2.1 %) than in other years, and lower for secondary and rural/special
hospitals than for tertiary hospitals (+3.8% tertiary, +0.4% secondary, and -5.4%
rural/special). Furthermore in 2002/3 and 2003/4, the 7 rural/special hospitals showed a
small decrease in IPE compared with the previous year (decreasing by NZ$29 ,999 (0.5%) in 2002/3, and by NZ$321,289 (-5.4%) in 2003/4).

Total hospital pharmaceutical expenditure (THP E) for the 23 hospitals
THPE for the 23 hospitals (THPE23) increased from over $95m in 2000/1 to almost
$150m in 2005/6 (Table 4.2, Figure 4.2a). Over the same period, expenditure for the
tertiary hospitals in the group increased from approximately NZ$53m to NZ$92m, for
secondary hospitals from NZ$35m toNZ$50m, and for rural/special hospitals from
NZ$7m to NZ$8m. For all23 hospitals in total, THPE growth appeared higher in the last
two years of data collection (14.0% in 2004/5, and 11.5% in 2006) (Table 4.2, Figure
4.2b). For the tertiary hospitals, annual growth rates were similar from 200112 to 2004/5
(around 8-11 %) but growth was higher in 2005/6 (17.5%). For the secondary hospitals,
THPE increased each year, but growth rates varied from year to year. For rural/special
hospitals, expenditure decreased by 3.4% in 2002/3, and remained static in 2005/6, but
increased by 5.2%-10.6% in other years.
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TABLE 4.1 Inpatient Pharmaceutical Expenditure 2000/1-2005/6, 23 hospitals (IPE23)
All hospitals

Tertiary

Secondary

Rural/special

(n=23)

(5)

( 11)

(7)

Expenditure

2000/1
2001/2
2002/3
2003/4
2004/5
2005/6

%growth

Expenditure

(NZ$)

(NZ$)

$85,323,894
$91,481,750
$100,380,021
$102,485,647
$115,545,928
$129,836, 634

$50,021,794
$54,218,144
$60,490,703
$62,771,856
$70,009,657
$82,267,890

7.20%
9.7%
2.1%
12.7%
12.4%

%growth

%growth

Expenditure

%growth

(NZ$)

(NZ$)

8.4%
11.6%
3.8%
11.5%
17.5%

Expenditure

$29,751,491
$31,298,541
$33,954,251
$34,100,013
$39,636,868
$41,644,448

5.2%
8.5%
0.4%
16.2%
5.1%

$5,550,609
$5,965,065
$5,935,066
$5,613,778
$5,899,403
$5,924,297

7.5%
-0.5%
-5.4%
5.1%
0.42%

$140,000,000

$120.000.000
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TABLE 4.2 Total Hospital Pharmaceutical Expenditure 2000/1-2005/6,23 hospitals (THPE23)
All hospitals (n=23)
Expenditure

Tertiary (5)

%growth

Expenditure

(NZ$)
2000/1
2001/2
2002/3
2003/4
2004/5
2005/6

Secondary (12)

%growth

Expenditure

(NZ$)

$95,158,725
$100,882,846
$109,773,198
$118,019,393
$134,497,225
$149,960,580

6.0%
8.8%
7.5%
14.0%
11.5%

Rural/special7)

%growth

Expenditure

(NZ$)

$53,361,729
$57,677,742
$63,543,412
$70,244,189
$77,908,568
$91,557,964

(NZ$)

$35,140,468
$36,203,527
$39,468,030
$40,438,488
$48,471,304
$50,188,482

8.1%
10.2%
10.5%
10.9%
17.5%

%growth

3.0%
9.0%
2.5%%
19.9%
3.5%

$160,000,000
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Statistical analysis
A statistical analysis indicated that transformed IPE and THPE data were normally
distributed (logeiPE, logeTHPE, natural logarithms) therefore mean expenditure per bedday for each type of hospital was used to calculate the expenditure for any missing beddays, and to derive IPE29 and THPE29. A total of 23 missing expenditure values were
calculated: four for tertiary hospitals, one for secondary hospitals and eighteen for rural
special hospitals. The sensitivity analysis was undertaken on data for four of the six years
for the tertiary hospitals, one of the six years for the secondary hospitals, and all six years
for the rural hospitals and for all hospitals. The sensitivity analysis was not undertaken on
complete sub-sets of data e.g. secondary hospitals 2000/1-2004/5.

IPE for all 29 hospitals
IPE was calculated for all 29 major New Zealand hospitals (IPE29). As these were the
major public hospitals this was considered a proxy for IPE for all New Zealand hospitals.
IPE29 increased from approximately $98m in 2000/1, to almost $150m in 2005/6 (Table
4.3, Figure 4.3a). Over the same period, it was calculated that IPE for all six tertiary
hospitals increased from approximately NZ$59m to NZ$97m, for all twelve secondary
hospitals from NZ$31m to NZ$44m, and for all eleven rural/special hospitals from
NZ$8.6m to NZ$9.4m. Patterns ofiPE29 growth were similar to those for the IPE23
hospitals i.e. growth increased year-on-year, with the exception ofthe financial year
2003/4 (Table 4.3, Figure 4.3b). A small difference was that IPE appeared to decrease in
2003/4 and 2005/6 for the 11 rural hospitals of the IPE29 group, and in 2002/3 and
2003/4 for the 7 rural/special hospitals of the IPE23 group. Because missing values were
replaced by estimates, the ANOVA test was considered inappropriate and changes in
expenditure were not tested for statistical significance. A sensitivity analysis indicated a
range of values around the point estimates (a maximum of± 7% of the point estimate)
(Table 4.3).
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TABLE 4.3 Inpatient Pharmaceutical Expenditure 2000/1-2005/6, 29 hospital sa (IPE29)
All hospitals (29)
%growth

Expenditure (NZ$)
2000/1
200112

Tertiary (6)

$98,179,005

$58,575,524

($93,569,886-$1 02,492, 178)b

($55,206,932 -$61 ,943,193)

$104,883,699

6.8%

($99,745,838-$110,023,793)

2002/3

$115,637,834

10.3%

$120,117,326

$63,249,742

%growth

Expenditure (NZ$)

Rural/special (11)
%growth

$31 ,049,449c

$70,728,921
$75,289,031 c

8.0%

$32,635,416c

5.1%

$135,160,797

11.8%

$35,535,995c

8.9%

$9,372,918

4.2%

6.4%

$35,915,528c

1.1%

$8,912,767

-4.9%

($8, 138,050-$9, 739,465)

12.5%

$149,621,374

5.2%

($8,384,997-$1 0,559,873)

$83,881 ,619c

11.4%

$41,617,991c

15.9%

($133,466,041-$136,705,492)

2005/6

$8,998,541
($7,835,785-$10,164,411)

($119,342,609-$120,944,024)

2004/5

%growth

($7,313,505-$9,499,535)

($65,316,206-$76,141 ,791)

3.9%

Expenditure (NZ$)
$8,554,032

($59,274,637-$67,223,966)

($109,237,198-$122,237,659)

2003/4

Expenditure (NZ$)

Secondary (12)

$9,661,114

8.4%

($7,966,359-$11 ,205,81 0)

10.7%

($138,020,984-$160,925,066)

$96,664,653
($86,961 ,306-$1 06,367,237)

15.2%

$43,511,942
($43, 128,289-$43,895,654)

4.6%

$9,444,778

-2.2%

($7,931,388-$1 0,662,174)

a Calculated

using mean expenditure per bed-day for missing bed-days for each type of hospital
Range, calculated using upper and lower confidence limits for mean expenditure per bed-day for any missing bed-days
cNo missing data

b
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THPEfor all29 hospitals
THPE was calculated for all29 hospitals (THPE29). As these were the major public
hospitals this was considered a proxy for THPE for all New Zealand hospitals. THPE29
increased from approximately $11Om in 2000/1, to almost $174m in 2005/6 (Table 4.4,
Figure 4.4a). Over the same period, THPE increased for all six tertiary hospitals from
approximately NZ$63m to NZ$1 08m, for all twelve secondary hospitals from NZ$3 7m
to NZ$52m, and for all eleven rural/special from NZ$10m to NZ$13m. Patterns of
THPE29 growth were similar to those for THPE23 i.e. growth appeared higher in the last
two years of data collection (Table 4.4, Figure 4.4b). Because missing values were
replaced by estimates, the ANOVA test was considered inappropriate and changes in
expenditure were not tested for statistical significance. A sensitivity analysis indicated a
range of values around the point estimates (a maximum of± 6% of the point estimate)
(Table 4.4).

Post-hoc analysis of expenditure increases
Over the three years 2002/3-2004/5 there was a NZ$15m increase in IPE23 (Table 4.1) A
post-hoc analysis ofthe database from the previous investigation (Chapter 3, the Top150
analysis of eleven hospitals) indicated that pharmaceuticals in ten ATC groups may have
contributed to this (Tables 4.5 and 4.6). Major contributors were likely to have been
antineoplastic/ immunomodulating agents as expenditure for these agents increased by
almost NZ$9m in the period. Increases were NZ$2.5m on rutuximab, NZ$1.1m on
thalidomide, NZ$0.9m on paclitaxel, and NZ$0.6m each on oxaliplatin and capecitabine.
Other likely contributors would have been agents for the nervous system and agents for
blood/blood-forming organs where expenditure increased by NZ$2.4m and NZ$1.2m
respectively in the eleven hospitals. Increases were NZ$0. 7m on olanzepine, NZ$0.6m on
sevoflurane, NZ$0.5m on clozapine, NZ$0.6m on clopidogrel, and NZ$0.5m total on
unfractionated heparin and enoxaparin (Tables 4.5 and 4.6). The post-hoc analysis
identified NZ$13.5m of increased expenditure in the period 2002/3-2004/5: NZ$10.9m
for tertiary hospitals, NZ$1.9m for secondary hospitals, and NZ$0.6m for rural/special
hospitals.
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TABLE 4.4 Total Hospital Pharmaceutical Expenditure 2000/1-2005/6, 29 hospitalsa (THPE29)
All hospitals (29)
Expenditure (NZ$)

2000/1
2001/2

Tertiary (6)
%growth

$1 09,834,053"

$62,776,971

($105,077,940-$114,192,948)

($59 ,980,396-$65,573,161)

$116,636,018

6.2%

($111,057-$120,821,145)

2002/3

$67,525,811

Expenditure (NZ$)

Rural/special (11)
%growth

$126,556,315

8.5%

$136,746,451

$74,505,672
$82,739,181°

7.6%

$37,769,876°

3.0%

$155,770,199

10.3%

$41,229,171°

9.20%

$10,821,471

-4.6%

11.1%

$42,472,227°

3.00%

$11,535,043

6.6%

($1 0,504,930-$12,703,426)

13.9%

$173,706,715

9.0%

($9,383,087-$12,260, 155)

$91,780,602°

10.9%

$108,200,607

17.9%

$50,667,639°

19.3%

($153,303,755-$157 ,985,292)

2005/6

$11,340,331
($9,034,375-$12,253,271)

($135,716,338-$137,914,834)

2004/5

%growth

($8,440,776-$11,963,019)

($69,688,566-$79,322,561)

8.1%

Expenditure (NZ$)

$10,400,314

$36,656,768°

($64,253,093-$70,797,998)

($120,300,824-$132,811 ,887)

2003/4

Expenditure (NZ$)

Secondary (12)
%growth

$13,321,958

15.5%

($10,855,514-$15,537,051)

11.5%

($163,789,846-$184,075,225)

($100,706,614-$116,244,438)

$52,491,521
($52,007,639-$52,975,414)

3.6%

$13,014,587

-2.3%

($11 ,075,593-$14,855,373)

a Calculated

using mean expenditure per bed-day for missing bed-days for each type of hospital
calculated using upper and lower confidence limits for mean expenditure per bed-day for any missing bed-days
0
No missing data

b Range,
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TABLE 4.5 Changes in Inpatient Pharmaceutical Expenditure 2002/3-2004/5 by A TC group
Post-hoc analysis, 11 selected hospitals from Top 150 Analysis (Chapter 3)
code

Antineoplastic/immunomodulating agents

L

Nervous system

N

2,372,553

25.8%

1,775,636

26.4%

482,028

23.6%

114,890

25.9%

Blood and blood forming organs

B

1,197,045

12.8%

985,215

12.7%

198,702

16.2%

13,128

4.0%

Alimentary tract and metabolism

A

430,606

17.1%

200,162

10.4%

142,557

27.9%

87,887

96.0%

Musculoskeletal system

M

359,761

10.5%

151,955

5.2%

151,585

37.8%

56,221

73.0%

Respiratory system

R

147,546

17.2%

56,658

8.7%

68,378

38.8%

22,510

74.1%

Systemic hormone preparations

H

144,525

24.2%

-72,938

-15.0%

208,424

237.1%

9,039

39.6%

Cardiovascular system

c

109,152

7.4%

-1,023

-0.1%

22,746

11.7%

87,429

324.8%

Various

v

46,356

3.4%

41,033

3.8%

-8,606

-3.9%

13,929

25.6%

Sensory

s

16,490

4.5%

33,227

10.1%

-21,226

-86.7%

4,488

34.8%

Genito-urinary

G

-37,225

-3.2%

-59,036

-6.7%

6,178

2.5%

15,633

56.9%

Dermal

D

-52,602

-16.9%

-85,151

-35.1%

31,503

128.4%

1,046

2.3%

Systemic anti-infectives

J

-246,146

-2.4%

-305,782

-3.6%

-19,887

-1.3%

79,522

22.8%

13,466,088

-2.4%

10,973,662

-3.6%

1,892,770

-1.3%

599,657

22.8%

Total

Selected hospitals (11)
Increase in
Expenditure
(NZ$)
%growth
105.6%
8,978,027

Tertiary hospitals (5)
Increase in
Expenditure
(NZ$)
%growth
101.0%
8,253,705

Secondary (3)
Increase in
Expenditure
(NZ$)
%growth
196.3%
630,388

Rural/special (3)
Increase in
Expenditure
(NZ$)
%growth
93,934
661.7%

ATC category
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TABLE 4.6 Drivers of increased Inpatient Pharmaceutical Expenditure 2002/3-2004/5
Post-hoc analysis, 11 selected hospitals from Top 150 Analysis (Chapter 3)
Antineoplastic/

Nervous system

lmmunomodulating agents

Blood and blood forming

Alimentary tract and

organs

metabolism

Musculoskeletal system

NZ$1,000

NZ$1,000

NZ$1,000

NZ$1,000

NZ$1,000

I

Rituximab (2,474)

Olanzepine (707)

Clopidogrel (646)

Ondansetron (341)

Pamidronate (314)

'

Thalidomide (1,102)

Sevoflurane (646)

Heparin (285)

Omeprazole (94)

Botulinum toxin (75)

Paclitaxel (900)

Clozapine (501)

Aprotinin (219)

Oxaliplatin(588)

Morphine (219)

Drotrecogin alfa ( 189)

Capecitabine (572)

Paracetamol (188)

Enoxaparin (179)

Filgrastim (436)

Desflurane (173)

Erythropoietin (174)

Docetaxel (392)

Lignocaine (153)

Irinotecan (336)
Gemcitabine (263)
Infliximab (246)
Ciclosporin (204)
Doxorubicin (200)
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Comparison of IPE29 and THP E29 with Community Pharmaceutical Expenditure

There appeared to be a higher mean growth rate per annum for IPE29 and THPE29, than
for Community Pharmaceutical Expenditure in New Zealand. (Table 4.7, Figure 4.7a)
The mean growth rate per annum was 8.8% for IPE29, and 9.7% for THPE29, and 1.9%
for Community Pharmaceutical Expenditure. As a percentage of expenditure, growth was
lower for Community Pharmaceutical Expenditure for all years, with the exception of the
year following the launch of the Strategy, 2003/4 when the growth rate for IPE29 was
marginally lower (5% for CPE vs 3.9% for IPE29).

Comparison ofTHPE in New Zealand and other countries

The proxy value for THPE for all New Zealand hospitals (THPE29) was estimated to
increase by around $57 million from 2001/2 to 2005/6 (NZ$117m to NZ$174m). Annual
growth rates were from 6.2% to 13.9%, with a mean rate of9.6%. THPE figures were
identified for Canada for 2001-2003, for the UK and Norway for 2001-2004, and for
Sweden for 2001-2005 (Table 4.8). THPE for the each country increased each year,
except for 2001 in Norway where THPE decreased slightly compared with the previous
year (-1.4%). However, Norwegian contacts, including the Norwegian hospital
purchasing organisation, were unable to provide any specific reason for this
decrease. [406]

Growth in THPE in New Zealand and Norway appeared to be slightly lower than in the
other countries, with mean growth of9.6% in New Zealand (2001-2005) and 7.3% in
Norway (2001-2004) (Table 4.8, Figure 4.8a). Mean growth in the UK was 14% (20012004), and in Sweden was 12.5% (2001-2005). Mean growth in Canada was 10.2% but
only three published values were available (2001-2003). As this was aggregate data, and
variability between hospitals in each country could not be examined, statistical analysis
was not considered appropriate. In addition, it was not possible to ensure that aggregate
data compared identical groups of hospitals each year, and it was possible that some data
sets may have been incomplete.
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TABLE 4.7 Comparison oflnpatient and Total Hospital Pharmaceutical Expenditure for 29 major hospitals (IPE29, THPE29) and
Community Pharmaceutical Expenditure (CPE), New Zealand, 2000/1- 2005/6
IPE29

CPE[394]

THPE29

Expenditure (NZ$m)

%growth

Expenditure (NZ$m)

%growth

Expenditure (NZ$m)

%growth

2000/1

98.18

-

109.83

-

514.77

-0.2%

2001/2

104.88

6.8%

116.64

6.2%

503.35

-2.2%

2002/3

115.64

10.3%

126.56

8.5%

509.19

1.2%

2003/4

120.12

3.9%

136.75

8.1%

534.81

5.0%

2004/5

135.16

12.5%

155.77

13.9%

565.22

5.7%

2005/6
Mean annual %
growth

149.62

10.7%

173.71

11.5%

564.39

-0.1%

8.8%

9.7%

1.9%

'
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FIGURE 4.7a Percentage Growth oflnpatient and Total Hospital Pharmaceutical Expenditure for 29 major hospitals (IPE29,
THPE29) and Community Pharmaceutical Expenditure (CPE), New Zealand, 200011- 2005/6.
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TABLE 4.8 Total Hospital Pharmaceutical Expenditure 2001-2005 in five countries
NZ
Expenditure

UK[164]
%growth

(NZ$m)

Expenditure

Canada[407]

%growth

(£m)

Expenditure

a,b

Norway[409]

Sweden[408]

%growth

Expenditure

%growth

(MSEK)

(CA$m)

Expenditure

%growth

(NOKm)

2001

109.8

6.2%

1,677.4

11.1%

1204.8

8.0%

2325

8.0%

1376

-1.4%

2002

116.6

8.5%

1,875.8

11.8%

1337.2

11.0%

2547

9.5%

1515

10.1%

2003

126.6

8.1%

2,186.2

16.5%

1494.2

11.7%

2870

12.7%

1624

7.2%

2004

136.7

2,548.0

16.5%

3432

19.6%

1839

13.2%

2005

155.8

13.9%
11.5%

4033

17.5%

Mean annual %
14.0%
10.2%
9.6%
growth
•Financial year commences! st July in New Zealand; commences I st January in other countnes
bNo figures available for 2005 for the UK, Canada, Sweden and Norway, or for 2004 for Canada

7.3%

12.5%

I
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FIGURE 4.8a Percentage Growth in Total Hospital Pharmaceutical Expenditure in five countries, 2001-2005
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4.3 Discussion

Inpatient Pharmaceutical Expenditure (IPE) for 23 hospitals in New Zealand increased each
year between 2000/1 and 2005/6.Growth slowed in 2003/4 for each type of hospital, in 2002/3
for rural/special hospitals, and in 2005/6 for secondary and rural/special hospitals. Similar
patterns were shown for IPE calculated for all 29 major hospitals. The hypothesis that the
Strategy would slow growth in IPE for all types of hospitals in the years following the Strategy
was supported in 2003/4.

Total Hospital Pharmaceutical Expenditure (THPE) for 23 New Zealand hospitals increased
each year between 2000/1 and 2005/6. Growth was lower in the earlier years, at less than 9%
per annum, but was higher in 2004/5 (14%) and 2005/6 (11.5%). Growth slowed for rural
special hospitals in 2002/3 and 2005/6, and for secondary hospitals in 2003/4 and 2005/6.
Similar patterns were shown for THPE calculated for 29 hospitals. However, the hypothesis
that the Strategy would slow growth in THPE for all types of hospitals in the years following
the Strategy was not supported, for any particular year.

Despite the apparent decrease in IPE growth for all types of hospitals in 2003/4, the present
investigation found that the Strategy appeared to have a limited impact on IPE or THPE for all
hospitals in total, in 2004/5 and 2005/6. This was surprising in the light ofthe findings of the
previous investigation (Top150 analysis, Chapter 3) that indicated that annual savings of
NZ$8-13m were achieved in the years following the launch of the Strategy. Two reasons for
the limited impact were postulated. The first was that increased prescribing of expensive
medicines may have masked any savings from the Strategy. The post-hoc analysis of the Top
150 Analysis database supported this, indicating a marked increase in expenditure for certain
pharmaceuticals, in particular antineoplastic/immunomodulating agents in 2002/3-2004/5.
Indeed, wider use and increased expenditure was expected for these particular agents because
in 2002 PHARMAC had published a list of pharmaceutical cancer treatments to which
hospitals were expected to provide access.[410] A second reason could have been that the
present investigation did not capture savings from the rebates, bonuses and discounts on
invoices that made an additional contribution to each year's Annual Savings (Table 3.11,
Top150 analysis, Chapter 3). These extra savings could not be added to each hospital's (or type

131

ofhospital's) savings because PHARMAC supplied aggregate data for all hospitals, owing to
confidential agreements with suppliers. Whatever the reasons, the limited impact found on
expenditure would be unlikely to surprise PHARMAC, because they predicted that Price
Management might not necessarily result in an "overall fall in total pharmaceutical
expenditure".[2] Although they gave no reasons for this prediction, it is possible they were
considering the potential impact of some expensive medicines "in the pipeline".

Reflecting on these results, some readers may speculate that, had PHARMAC controlled ANM
centrally for hospitals from 2002 as recommended in their Draft Strategy, hospital
pharmaceutical expenditure may not have risen so steeply. The results of the post-hoc analysis
however, would not suppmi this view as a) the main growth area was in antineoplastic/
immunomodulating agents where PHARMAC has controlled the criteria for hospital use since
2002 b) the other drugs that showed the steepest growth in expenditure (olanzepine,
sevoflurane, clozapine, clopidogrel, and heparins) were already marketed prior to 2002. Hence
increased use of agents already approved for hospital use appeared to be the main source of
growth.

IPE growth appeared to slow in all types of hospitals in 2003/4, the first year following the
implementation of the Strategy. In addition, it appeared that the Strategy had a bigger impact
on the smaller hospitals: IPE growth appeared lower in the secondary and rural/special
hospitals than in tertiary hospitals. Furthermore, in both 2002/3 and 2003/4, there was an actual
decrease in IPE for the rural/special hospitals. It is possible that the Strategy had less impact on
expenditure in tertiary and secondary hospitals because these hospitals would be more sensitive
to an increased use of newer expensive medicines, and this might mask the impact of any
savmgs.

Growth of THPE for all 23 hospitals in total appeared lower in the earlier years examined, than
in 2004/5 and 2005/6. It is possible that changes in hospital outpatient dispensing expenditure,
incorporated in THPE, might have masked the effects of any savings in the latter years. For
example new, expensive medicines are often designated "hospital pharmacy only" following
marketing, and are initially prescribed by specialists and dispensed by hospital pharmacies.
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Increased marketing of such medicines in the latter years could have greatly increased THPE
and masked any savings.

Another interesting finding was that hospital pharmaceutical expenditure in New Zealand
(IPE29 and THPE29) appeared to be growing faster than community pharmaceutical
expenditure (with the exception ofiPE29 in 2003/4, the year following the launch of the
Strategy). The post-hoc analysis suggested this might be due to increased expenditure on
several agents (mainly antineoplastic/immunological agents, agents for the nervous system,
and agents for blood-blood forming organs). In addition, the Assessment ofNew Medicines
Surveys (Chapter 5) indicated that a number of new medicines were approved by hospital
MTCs in the period.[395, 396] These were likely to be more expensive than the medicines they
replaced, for example: new biological agents designed to target tumours or immune-mediated
disease, tend to be substantially more expensive than existing medicines. Hence it is not
unexpected that pharmaceutical expenditure grew more rapidly in hospitals than the
community.

Experts in a number of countries have been concerned over increasing pharmaceutical
expenditure, but their focus has usually been on community rather than hospital pharmaceutical
expenditure.[5-8, 31] This is probably because hospital pharmaceutical expenditure, at around
20%, is a smaller proportion of a country's total pharmaceutical expenditure.[31, 163, 165,
411] The international comparison ofTHPE in the present investigation showed increasing
growth in such expenditure, a finding that was not unexpected since some very high-cost
medicines have been introduced into hospital use in recent years. [31] However caution is
needed when making international comparisons with aggregate data as it is not possible to
determine whether the same group of hospitals provides data each year, nor is it possible to
examine inter-hospital variation in each country by statistical analysis. In addition to this
THPE may include outpatient dispensing expenditure in some countries and the proportion and
costs of this may vary from country-to-country depending on the range of medicines that are
designated "hospital only". A further limitation is the difficulty in finding explanations for
fluctuations. Are they due to interventions, policy changes, changes in currency exchangerates, or just changes in the rate of marketing of new medicines? Despite the limitations of the
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data it was interesting to note the different rates of growth in expenditure and that growth
appeared lower in New Zealand, and in Norway. It is possible that growth was also lower in
Canada, but only three published results were available for examination. Both New Zealand
and Norway have recently launched extensive national schemes for the pooled procurement of
hospital pharmaceuticals, and these may have contributed to some extent to lower growth in
THPE.[60, 390, 406] National pooled procurement also exists in the UK, but appears to be for
a smaller range ofpharmaceuticals.[58, 412]

There were some limitations to this investigation. Although hospital pharmaceutical
expenditure data was provided by all but one hospital for all or part of the period, only 23
(79%) of the 29 major hospitals were able to provide a full six-year dataset. The 23 hospitals
however comprised approximately 87% ofthe total number of bed-days for all29 hospitals.
IPE29 and THPE29 were estimated for 29 hospitals, using mean expenditure per bed-day for
each hospital type to calculate missing values for each type of hospital, so these values may
have incorporated a degree of uncertainty. A sensitivity analysis was undertaken therefore to
give a range of possible values for IPE29 and THPE29. The post-hoc analysis examined only a
limited range of data i.e. the Top 150 items of pharmaceutical expenditure from eleven
hospitals. Ideally, data from a larger number of hospitals would be preferable to ensure that
areas of expenditure increase were representative of all 29 hospitals; however the eleven
hospitals represented 62% of total number ofbed-days for all 29 hospitals.[390] The
limitations of the international comparison of hospital pharmaceutical expenditure have already
been discussed in the previous paragraph. These were mainly the limitations of using aggregate
data, and the difficulties of relating changes to specific interventions or events in unfamiliar
health-systems.

The present investigation indicated that hospital pharmaceutical expenditure has grown rapidly
in New Zealand and other countries in recent years. Possible reasons for growth may be an
increase in the average cost of medicines, and an increase in the utilisation ofmedicines.[9, 12,
13, 35, 36] An increase in the average cost of medicines may be because new expensive
medicines are replacing older cheaper medicines, and new medicines are being marketed for
previously untreatable diseases.[9, 12, 13] An increase in the utilisation of medicines may be
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because populations are increasing and aging, and hospitals have a more rapid turnover of
patients.[35, 36] Hospitals are particularly vulnerable to the impact of new expensive
medicines. Patients may expect "state of the art" treatments when acutely ill in hospital, and
some medical specialists are quick to adopt the use of new medicines if they perceive them as
advantageous. Economists and commentators in the UK claim that implementing "bestpractice" in medicine use (for example NICE guidance) has greatly increased hospital and
community pharmaceutical expenditure.[413, 414] A similar situation may exist in New
Zealand and other countries as "best-practice" is implemented. It is hoped that the high
increases in hospital pharmaceutical expenditure in these countries may be reflected in longerterm improvements in healthcare and some reductions in overall healthcare expenditure.
Economic analysis of some new medicines suggests this is likely, and this would be an
interesting area for future research. [415]

4.4 Conclusion

PHARMAC's initiatives to reduce prices for the majority of hospital pharmaceuticals slowed
the growth of IPE in 2003/4 for the 23 hospitals consistently providing data, and were
estimated to slow the growth for all 29 hospitals. For THPE for all hospitals, there appeared to
be no consistent pattern. A post-hoc analysis suggested that increases in growth were mainly
the result of increased spending on antineoplastic/ immunomodulating agents, agents for the
nervous systems and agents for blood blood-forming organs. The present investigation also
indicated that hospital pharmaceutical expenditure is growing more rapidly than community
pharmaceutical expenditure in New Zealand, and suggested that hospital pharmaceutical
expenditure is growing at a slower rate in New Zealand, and in Norway, than in the UK and
Sweden.
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CHAPTER 5. ASSESSMENT OF NEW MEDICINES SURVEYS

5.1 Context

The present chapter outlines the results of the Assessment ofNew Medicines surveys
undertaken in 2002 and 2004. The surveys examined differences in the processes used in New
Zealand hospitals to assess new medicines for addition to each hospital's formulary/PML in the
two-year periods before and after the launch of the Strategy (the two years ending 1 July 2002,
and 1 July 2004). The background and introduction to the present chapter are discussed in
sections 1.5, 1.7 and 1.8 ofthe introductory chapter, and the methodology in section 2.3.1 of
the methods chapter.

Aims

The aim of the investigation was to determine whether the Strategy would influence the
assessment of new medicines in New Zealand hospitals. The overall hypothesis for this and the
next investigation was that the Strategy would influence the assessment of new medicines.
Individual hypotheses were that the Strategy would result in:
1. An increase in the number of hospitals using application forms for the addition of new
medicines to their hospital formularies/PMLs.
2. An increase in the complexity ofthe application forms.
3. An increase in the number of application forms requesting whether prescribing of a new
medicine would be restricted to certain prescribers or patient groups.
4. An increase in the use of Level 1 evidence (meta-analysis and RCTs).
5. An increased focus on cost and cost-effectiveness.
6. An increase in the use of economic evidence in decision-making.
7. Inclusion of questions from PHARMAC's application form template (2004 only) in
application forms.

5.2 Results

A 97% response rate was achieved for both surveys i.e. 29/30 hospitals responded in 2002, and
28/29 hospitals in 2004.
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Support for Hypotheses

For the primary outcome measure, there was a small increase in the number of hospitals using
application forms by 2004 i.e. 16/29 in 2002 vs 18/28 in 2004 (hypothesis one) (Table 5.1).
Three of these hospitals used a form in 2004 rather than a letter of application. In addition, two
further hospitals were currently developing a form for the first time. There was a significant
increase in the complexity of the application forms. A total of 31 vs 126 additional questions
were found on application forms in respective years, p<0.001 (hypothesis two). There was an
increased use of questions on whether a medicine's use would be restricted, from ten questions
in 2002 to 16 questions in 2004, p<0.05 (hypothesis three). Requests to provide RCTs and
meta-analysis evidence on forms increased but not significantly, from three to five requests for
RCTs in respective years and from seven to nine requests for meta-analysis (hypothesis four).
There appeared to be an increased focus on cost-effectiveness since six vs 13 forms requested
information on "flow-on costs or benefits" in respective years, p<0.05 (hypothesis five) and an
increased use of economic evidence (12 vs 15 hospitals reporting clinicians provided evidence,
and 23 vs 36 reporting pharmacy or clinical pharmacology departments provided evidence). In
addition, clinicians in tertiary hospitals appeared to provide cost per dose information
significantly more often than other hospital clinicians in 2004, p<0.05 (hypothesis six).
Furthermore, eleven hospitals introduced more than three questions from the PHARMAC
application form template in 2004 (hypothesis seven).

Assessment processes

In both surveys, 75% of hospitals used formal assessment processes (22/29 in 2002, 21128 in
2004) and 25% used informal processes. Formal processes were used to a greater extent in
tertiary and secondary hospitals (Table 5.2). More hospitals used application forms in 2004
(18/28, 64%) than in 2002 (16/29, 55%). Three hospitals that required only a letter of
application in 2002 introduced application forms by 2004. One hospital that used a form in
2002, did not respond in 2004.
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TABLE 5.1 Evidence related to the individual hypotheses

I

2

Hypothesis

Supporting evidence

Table

An increase in the numbers of hospitals using application

Use of application forms: 16/29 (55%) hospitals in 2002 vs 18/28 (64%) in 2004

5.2

forms for the addition new medicines to hospital

Two hospitals claimed to be currently developing an application form in 2004.

5.9

formularies/PMLs

No significant differences in use of forms.

An increase in the complexity of the application forms

Number of additional questions on application forms 31 (2002) vs 126 (2004)

5.9

(p<O.OOI)
3

4

An increase in the number of application forms requesting

Number of application forms requesting whether prescribing of a new medicine

whether prescribing of a new medicine would be restricted

would be restricted to certain clinicians: 10(63%) in 2002 vs 16 (89%) in 2004

to certain clinicians or patient groups

(p<0.05)

An increased in the use of Level 1 evidence (meta-analysis

RCTs requested on 3/16 (19%) applications in 2002 and 5/18 (28%) in 2004.

and RCTs)

Meta-analysis requested on 7/16 (44%) forms in 2002and 9/18 (50%) in 2004.

5.9

5.9

No significant differences.
5

An increased focus on cost and cost-effectiveness

Number of application forms requesting whether there are any "flow-on costs or

5.9

benefits": 6 (38%) in 2002 vs 13 (72%) in 2004 (p<0.05)
6

An increase in the use of economic evidence in decisionmaking

Reports of increased provision of economic evidence by

5.10

Clinicians: 12 instances (2002) vs 15 (2004)
Pharmacy/clinical pharmacology departments: 23 (2002) vs 36 (2004)

5.11

No significant differences.
More frequent provision of cost per dose in tertiary than other hospitals in 2004
(p<0.05)
7

Inclusion of questions from PHARMAC' s application form

11 hospitals introduced >3 questions from the PHARMAC application form

template (2004 only) in application forms

template in 2004. Template distributed after 2002 survey was undertaken.

5.9
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1

TABLE 5.2 Processes for the assessment and approval of new medicines
All hospitals
2002
2004
(N=29)
(N=28)
(%)
(%)
n
n

Tertiary
2002
2004
(N=6)
(N=6)
(%)
n
(%)
n

Secondary
2002
2004
(N=11)
(N=12)
(%)
n
(%)
n

Rural/special
2002
2004
(N=I1)
(N=ll)
(%)
(%)
n
n

Introduction/assessment of new medicines
Formal processes (to central committee)
Application forms
Letter
Informal processes (all other processes)

16 (55%)
6 (21%)
7 (24%)

18 (64%)
3 (11%)
7 (25%)

5 (83%)
0
I (17%)

5 (83%)
0
1 (17%)

8 (67%)
3 (25%)
I (8%)

9 (82%)
1 (9%)
1 (9%)

3 (27%)
3 (27%)
5 (45%)

4 (36%)
2 (18%)
5 (45%)

Medicines and Therapeutics Committees(MTCs)
Hospitals with MTCs
Total membership of committees

27 (93%)
289

26 (93%)
315

6 (100%)
85

6 (100%)
93

12(100%)
127

11(100%)
124

9(82%)
77

9(82%)
77

16 (55%)
1 (3%)
6 (21%)
1 (3%)
5 (17%)

13
0
9
I
5

4 (67%)
0
1 (17%)
0
1 (17%)

3 (50%)
0
2 (33%)
0
1 (17%)

6
1
4
0
1

6 (55%)
0
4 (36%)
0
I (9%)

6
0
1
1
3

4
0
3
1
3

Speed of decision-making
1-3 months
I-3 or 4-6 months
4-6 months
Time unknown - decision in clinical areas

23
2
2
2

24 (86%)
0
0
2 (7%)

3
I
1
1

5 (83%)
0
0
I (17%)

11 (92%)
0
1 (8%)
0

10 (91%)
0
0
0

9 (82%)
I (9%)
0
1 (9%)

Estimated number of applications past 2 years•
Estimated number
Mean (±S.D.)
Median (range)

306
Il.3(±I4)
5.0 (0-66)

Approval of applications for new medicines
Medicines and Therapeutics Committees (MTC)
MTC or delegated group
Budget holders with advice from clinicians and
MTC
Budget holders with advice from clinicians
Others

(79%)
(7%)
(7%)
(7%)

(46%)
(32%)
(4%)
(18%)

(50%)
(17%)
(17%)
(17%)

127
25.4(±26.9)
9.0 (0-66)

(50%)
(8%)
(33%)
(8%)

112
10.2(±7.4)
8.0 (0-25)

(55%)
(9%)
(9%)
(27%)

(36%)
(27%)
(9%)
(27%)

9 (82%)
0
0
1 (9%)

67
6.7 (7.3)
4.5 (0-25)

-a

Questions omitted in 2004 survey
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Approval of applications
Ninety-three percent of hospitals in each survey had a Medicines and Therapeutics Committee
(MTC) and new medicine applications were approved predominantly by these committees
(55% in 2002, 46% in 2004) or by MTCs plus budget holders (21% and 32% respectively)
(Table 5.2). Three more hospitals reported budget holder input in the approval process (nine vs
six) by 2004. The majority of hospitals in both surveys reported that decisions on applications
were made within three months of the initial application. To assist with decisions, around half
the hospitals in both surveys had a summary document prepared for the assessment. This was
performed more commonly by a pharmacist than by a clinician (Table 5.3). The pharmacists
and clinicians most often involved in discussing applications were the chief pharmacists, and
the clinicians making the applications (Table 5.4 ).

Medicines and Therapeutics Committees
In both surveys MTC membership consisted predominantly of physicians, pharmacists and
nurses; over 95% of committees had one or more of these professions in membership. By 2004
there were more general practitioners (GPs) (nine vs five) and Service Managers (eighteen vs
thirteen) in membership than in 2002, but fewer committees had an Independent Practitioner
Association (IP A) pharmacist facilitator (two vs five) or a clinical pharmacologist (four vs five)
(Table 5.5). Total MTC membership grew from 289 in 2002, to 315 in 2004.

Requests for new medicines
Over 80% of hospitals provided data on new medicines applications in each survey: 24 (83%)
in 2002 and 23 (82%) in 2004 (Table 5.6). The median (range) of applications for all hospitals
was similar in both periods: 6.5 (1-66) in 2002, and 5 (1-41) in 2004. In each survey, the
median number of applications was greater for tertiary (eight in both surveys) and secondary
hospitals (eight in 2002, seven in 2004) than for rural/special hospitals (five and four
respectively). The majority of applications in 2002 and 2004, 58% and 64% respectively, were
approved with restrictions; 22% and 27% were approved without restrictions, and 4% and
10%, were "not approved" or "pending". There were no statistically significant differences
between surveys. For the two year period ending 1 July 2002 there were 261 applications for
148 products and 143 medical entities, and for the two year period ending July 2004,
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TABLE 5.3 Preparing a summary of clinical trial information
All hospitals
2002
2004
(N=29)
(N=28)
(%) N
(%)
n

Tertiary
2002
(N=6)
(%)
n

2004
(N=6)
n
(%)

Secondary
2002
2004
(N=12)
(N=11)
n
(%) n
(%)

Rural/special
2002
2004
(N=11)
(N=ll)
(%)
n
(%) n

Summary is prepared

14 (48%)

14 (50%)

3 (50%)

4 (67%)

7 (58%)

5 (45%)

4 (36%)

5 (45%)

Pharmacists prepare a summary

6 (21%)

7 (25%)

2 (33%)

3 (50%)

2 (17%)

2 (18%)

2 (18%)

2 (18%)

Clinicians prepare a summary

4 (14%)

2 (7%)

0

0

4 (33%)

0

0

2 (18%)

Clinicians or pharmacists prepare a summary

4 (14%)

5 (18%)

1 (17%)

1 (17%)

1 (8%)

3 (27%)

2 (18%)

1

Drug Utilisation/VI /formulary pharmacist

4 (14%

5 (18%)

3 (50%)

4 (67%)

1 (8%)

1 (9%)

0

0

Clinical pharmacist

5 (17%)

3 (11 %)

0

0

I (8%)

3 (27%)

4 (36%)

0

Pharmacy manager

I (3%)

4 (14%)

0

0

I (8%)

I (9%)

0

3 (27%)

Clinician making application

8 (28%)

7 (25%)

I (17%)

I

5 (42%)

3 (27%)

2 (18%)

3 (27%)

Preparation of a summary document

(9%)

Pharmacists or clinicians involved

(17%)
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TABLE 5.4 Discussing applications for new medicines
All hospitals

Tertiary

Secondary

Rural/special

2002
(N=29)
n
(%)

2004
(N=28)
(%)
n

2002
(N=6)
(%)
n

2004
(N=6)
(%)
n

2002
(N=12)
(%)
n

2004
(N=ll)
(%)
n

2002
(N=ll)
(%)
n

2004
(N=ll)
n
(%)

Chief/lead pharmacist

23 (79%)

18 (64%)

3 (50%)

4 (67%)

11 (92%)

9 (82%)

9 (82%)

5 (45%)

Drug utilisation pharmacist

4 (14%)

5 (18%)

2 (33%)

3 (50%)

2 (17%)

2 (18%)

0

0

Drug information pharmacist

3 (10%)

6 (21%)

2 (33%)

4 (67%)

1

(8%)

2 (18%)

0

0

Clinical pharmacist

12 (41%)

6 (21%)

4 (67%)

0

5 (42%)

3 (27%)

3 (27%)

3 (27%)

Other pharmacist

4 (14%)

6 (21 %)

1 (17%)

1 (17%)

2 (17%)

1 (9%)

1 (9%)

4 (36%)

No pharmacist

2

2

1 (17%)

0

0

0

1 (9%)

2 (18%)

Pharmacists discussing a summary of all relevant trials

(7%)

(7%)

Clinicians discussing a summary of all relevant trials
Clinical pharmacologist

4 (14%)

2 (7%)

2 (33%)

2 (33%)

2 (17%)

0

0

0

Clinician making application

22 (76%)

18 (64%)

4 (67%)

3 (50%)

9 (75%)

8 (73%)

9 (82%)

7 (64%)

Other clinician

10 (34%)

8 (29%)

2 (33%)

3 (50%)

5 (42%)

4 (36%)

3 (27%)

1 (9%)

No clinician

0

1 (4%)

0

0

0

1 (9%)

0

0

Persons/committees/groups discussing applicationsa

a

Medicines and Therapeutics Committee (MTC)

20 (69%)

3 (50%)

11 (92%)

6 (55%)

Delegated group from MTC

2

(7%)

1 (17%)

1 (8%)

0

Clinicians only

0

0

0

0

Budget holders only

0

0

0

0

Budget holders and clinicians only

2

0

0

2 (18%)

Budget holders and clinicians and MTC representatives

4 (14%)

2 (33%)

2 (17%)

0

Others

2

0

0

2 (18%)

(7%)

(7%)

Questions omitted in 2004 survey
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TABLE 5.5 Membership ofMedicines and Therapeutics Committees (MTCs), all hospitalsa
Profession

Number of committees

with~

1 of each profession as members
2004

2002
n

(%)

n

(%)

Physician/Clinician

27 (100%)

25 (96%)

Pharmacist

26 (97%)

24 (92%)

Nurse/nurse manager

26 (97%)

25 (96%)

Anaesthetist

18 (67%)

20 (77%)

Service manager

13 (48%)

18 (69%)

Surgeon

12 (44%)

12 (46%)

Microbiologist

11 (41%)

10 (39%)

Clinical pharmacologist

5

(19%)

4

(15%)

General Practitioner

5 (19%)

9

(35%)

Independent Practitioner Association (IP A) pharmacist facilitator

5

(19%)

2

(8%)

Chiefmedical officer

4

(15%)

3

(12%)

Psychiatrist

4

(15%)

4

(15%)

Emergency department specialists

3

(11%)

2

(8%)

Resident medical officer

2

(7%)

4

(15%)

Paediatrician

2

(7%)

3

(12%)

Other nurse specialists

5

(19%)

2

(8%)

Other medical specialists

7

(26%)

3

(12%)

ChiefExecutive Officer

2

(7%)

1

(4%)

Other departmental managers/representatives

5

(19%)

Community pharmacist

1

(4%)

2

(8%)

0

1

(4%)

DHB representative

6 (23%)

a 2002: 27 hospitals with MTCs, 289 members. 2004: 26 hospitals with MTCs, 315 members.
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TABLE 5.6 Requests for new medicines in New Zealand public hospitals for the two years ending July 2002 and July 2004
All hospitals

Tertiary

Secondary

Rural/special
•

2002
(N=29)
n
(%)

2004
(N=28)
n
(%)

2002
(N=6)
(%)
n

2004
(N=6)
n
(%)

2002
(N=12)
n
(%)

2004
(N=11)
n
(%)

2002
(N=11)
n
(%)

2004
(N=11)
n
(%)

Requests to add new medicines to the formulmy,
preferred medicines list, or inventory
Total number of requests

261

Hospitals providing data

24

Mean requests per hospital type (SD)

10.9 (13.5)

9.6 (1 0.4)

Median requests per hospital type (range)

6.5 (1-66)

5

(1-41)

Approved with no restrictions

57 (22%)

Approved with restrictions

241

87

58

115

125

(67%)

5 (83%)

11 (92%)

10

21.8 (29.5)

11.6 (9.9)

10.5 (7.2)

12.5 (13.1)

6.6

8

(5-66)

8 (4-29)

8

7

5

66 (27%)

9

(10%)

15 (26%)

32 (28%)

152 (58%)

154 (64%)

52 (60%)

36 (62%)

Not approved

26 (10%)

11

(5%)

5

(6%)

4

Results pending

26 (10%)

10

(4%)

21

(24%)

3

(83%)

23

(82%)

4

59
(82%)

8 (73%)

(7.2)

5.8 (6.8)

(1-25)

4 (2-23)

33 (26%)

16 (27%)

18(31%)

61 (53%)

83 (66%)

39 (66%)

35 (60%)

(7%)

17 (15%)

4

(3%)

4

3

(5%)

(5%)

5

(4%)

5

(4%)

0

2

(3%)

(2-25)

(91%)

58

(1-41)

9

(7%)

144

241 applications for 146 products and 144 medical entities (Table 5.7)

In both surveys, over a third of applications in total were for agents for infections and for the
nervous system i.e. a total of89 (34%) and 101 (41%) respectively (Table 5.7). By 2004,
applications decreased for agents acting on blood/blood forming organs, 38 (15%) to 25 (10%),
on the musculoskeletal system, 36 (14%) to 8 (3%), and for antineoplastic agents, 30 (11 %) to
10 (4%). Applications increased slightly for respiratory agents 5 (2%) to 14 (6%). For other
groups (cardiovascular, dermatological, alimentary tract, genito-urinary, sensory organs, and
systemic hormones) the numbers of applications were similar in both years. Almost half the
applications for products, 66 (45%) and 77 (53%), were for medicines considered only suitable
for "in-hospital use" (e.g. anaesthetics, fibrinolytics, plasma expenders, intravenous antivirals)
(Table 5.8).The rest were for medicines likely to continue when a patient was discharged into
the community. Around 30% of all applications were for medicines publicly subsidized in New
Zealand for prescribing in the community, 14 and 18% were for those not subsidized, and 3%
and 7% were for medicines not registered for marketing in New Zealand.

Questions on application forms
Sixteen hospitals (55%) used application forms in 2002 and 18 (64%) in 2004 (Table 5.2), a
non-significant increase in the primary outcome measure. However an additional two hospitals
claimed to be developing application forms. Over 75% of forms in both years contained
questions on efficacy, safety, and acquisition cost (Table 5.9). By 2004, there were
significantly more questions that asked about the "flow-on costs or benefits", i.e. the costeffectiveness of a medicine, 13 (72%) vs six (38%) p<0.05, and more questions on comparative
cost, 14 (78%) vs ten (63%). In addition, significantly more hospitals asked whether medicine
use could be restricted to certain clinicians, 16 (89%) vs ten (63%) p<0.05, and more whether
use could be restricted to certain patients, 14 (78%) vs ten (63%). By 2004, more hospitals
asked whether guidelines would be developed (eight vs four); but similar numbers in each
period required guideline development included with the application (three vs two). By 2004,
eleven (61%) of the 18 hospitals using forms had added three or more questions from the
PHARMAC template to their application forms, and two were currently using the template to
develop an application form.
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TABLE 5.7 Anatomical Therapeutic Chemical classification of new medicines applications for the two years ending July 2002 and
July 2004
Applications

Medical entities

Products

Anti-infectives for systemic use

2002
n
(%)
45 (17%)

2004
(%)
n
42 (17%)

2002
n
(%)
24 (16%)

2004
(%)
n
27 (18%)

2002
(%)
n
24 (17%)

2004
n
(%)
26 (18%)

Nervous system

44 (17%)

59 (24%)

30 (20%)

24 (16%)

28 (20%)

23 (16%)

Blood and blood forming organs

38 (15%)

25 (10%)

16 (11%)

15 (10%)

15 (10%)

15 (10%)

Musculoskeletal system

36 (14%)

8

(3%)

10

(7%)

4

(3%)

10

(7%)

4

(3%)

Antineoplastic and immunomodulating agents

30 (11%)

10

(4%)

22 (15%)

8

(5%)

22 (15%)

8

(6%)

Cardiovascular system

17

(7%)

23 (10%)

10

(7%)

16 (11%)

10

(7%)

16 (11%)

Dermatologicals

16

(6%)

11

(5%)

7

(5%)

9

(6%)

6

(4%)

9

(6%)

Alimentary tract and metabolism

15

(6%)

18

(7%)

13

(9%)

12

(8%)

12

(8%)

12

(8%)

Genito urinary system and sex hormones

7

(3%)

9

(4 %)

4

(3%)

5

(3%)

4

(3%)

5

(3%)

Respiratory system

5

(2%)

14

(6%)

4

(3%)

7

(5%)

4

(3%)

7

(5%)

Sensory organs

4

(2%)

8

(3%)

4

(3%)

7

(5%)

4

(3%)

7

(5%)

Systemic hormonal preparations excluding sex
hormones and insulin
Antiparasitic products

3

(1%)

8

(3%)

3

(2%)

6

(4%)

3

(2%)

6

(4%)

1

(0%)

1

(0%)

1

(1%)

1

(1%)

1

(1%)

1

(1%)

Various

0

(0%)

5

(2%)

0

(0%)

5

(3%)

0

(0%)

5

(3%)

Total

261 (100%)

241 (100%)

148 (100%)

146 (100%)

143 (100%)

144 (100%)

146

TABLE 5.8 Subsidy, registration and in-hospital use categorization of applications for the two years ending July 2002 and July 2004
2002

2004

n (%)

N (%)

Subsidised

44 (30%)

44 (30%)

Non-subsidised

27 (18%)

20 (14%)

Applications for products

Unregistered
Products for in-hospital use
Total

11 (7%)

5

(3%)

66 (45%)

77 (53%)

148 (100%)

146 (100%)

147

TABLE 5.9 Questions/information requested on application forms

Questions
Which patients would benefit most fi"om using the new medicine?
Whether prescribing should be restricted to certain clinicians?
Whether any guidelines have been developed?
Whether any guidelines would be developed?
How many patients will be treated with this medicine per year?
How this medicine would be audited?
If there are any further issues relevant to the use of this medicine?
Whether guidelines/criteria for use required before the addition of
a new drug to the Inventory/Preferred Medicines List/Formulary

All hospitals
2002
2004
(N=I6)
(N=I8)
(%)
(%)
n
n

Tertiary
2002
(N=5)
n
(%)

2004
(N=5)
n
(%)

Secondary
2002
2004
(N=8)
(N=9)
(%) n
(%)
n

Rural/special
2002
2004
(N=3)
(N=4)
(%) n
(%)
n

IO
10
4
6
13
5
9
2

I4 (78%)
16 (89%)"
8 (44%)
8 (44%)
14 (78%)
4 (22%)
14 (78%)
3 (17%)

5 (IOO%)
5 (100%)
2 (40%)
3 (60%)
5 (100%)
4 (80%)
4 (80%)
1 (20%)

5 (100%)
5 (100%)
2 (40%)
3 (60%)
5 (100%)
2 (40%)
5 (100%)
1 (20%)

4
5
2
3
6
1
4
1

(50%)
(63%)
(25%)
(38%)
(75%)
(13%)
(50%)
(13%)

6
8
5
4
7
1
7
2

(67%)
(89%)
(56%)
(44%)
(78%)
(11%)
(78%)
(22%)

1 (33%)
0
0
0
2 (67%)
0
1 (33%)
0

3
3
1
1
2
1
2
0

(75%)
(75%)
(25%)
(25%)
(50%)
(25%)
(25%)

(63%)
(63%)
(25%)
(38%)
(81%)
(31%)
(56%)
(13%)

Information
Efficacy?
Safety?
Cost per course of treatment?
Cost per course of treatment for a comparator medicine?
Any flow on costs or benefits e.g. reduced hospital stay?

12 (75%)
I2 (75%)
I4 (88%)
10 (63%)
6 (38%)

I5
I4
16
14
13

(83%)
(78%)
(89%)
(78%)
(72%)"

3 (60%)
4 (80%)
5 (100%)
5 (100%)
2 (40%)

5 (100%)
4 (80%)
5 (100%)
5 (100%)
4 (80%)

7
6
6
3
3

(88%)
(75%)
(75%)
(38%)
(38%)

8 (89%)
8 (89%)
9 (IOO%)
7 (78%)
7 (78%)

2 (67%)
2 (67%)
3 (IOO%)
2 (67%)
1 (33%)

2
2
2
2
2

(50%)
(50%)
(50%)
(50%)
(50%)

Supporting evidence
Manufacturer's data sheet?
Any clinical trial?
Meta-analysis?
Randomised controlled trial?
Type of evidence not specified?
Evidence not requested?

I
7
3
7
6
0

I
8
5
9
8
0

(6%)
(44%)
(28%)
(50%)
(44%)

0
2
I
4
I
0

0
2
I
4
1
0

1
4
1
2
4
0

(I%)
(50%)
(13%)
(25%)
(50%)

I
4
3
4
6
0

0
1
1
1
1
0

0
2
1
1
I
0

(50%)
(25%)
(25%)
(25%)

Additional questions
Number of additional questions
Introduced >3 questions from PHARMAC template
Currently using PHARMAC template to develop application form

(6%)
(44%)
(19%)
(44%)
(38%)

31
n/a

I26b
I1
2

5
n/a

(40%)
(20%)
(80%)
(20%)

29
3
0

(40%)
(20%)
(80%)
(20%)

22
n/a

84
7
2

(11%)
(44%)
(33%)
(44%)
(67%)

4
n/a

(33%)
(33%)
(33%)
(33%)

13
1
0

aMcNemars Che p<0.05, bWilcoxon signed rank p=O.OOI
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The hospitals that used forms included additional questions in both years. Examples were:
possible formulary deletions, any conflict of interest, previous use in a clinical trial, any
advantages, and any further product details. Significantly more additional questions were asked
in 2004 (126) than in 2002 (31) (p<O.OOl). In both surveys, clinical trial evidence was
requested by more hospitals than meta-analyses (seven vs three in 2002; nine vs five in 2004).

Provision ofpharmacoeconomic iriformation

In both surveys, but increasingly by 2004, economic information (pharmacoeconomic studies,
cost per day saved, cost per event saved, cost per life-year saved, cost per quality adjusted life
year) was provided more frequently by pharmacists or clinical pharmacology departments than
by clinicians (36 vs 16 occasions) but overall use was low (Table 5.10). In 2002, Numbers
Needed to Treat was the most commonly provided efficacy/economic information in total by
both groups (on 14 occasions), and in 2004, cost per day saved for reduced hospital stay (on 19
occasions). Use of cost per quality adjusted life year (QAL Y) was rarely reported in 2002 (one
respondent) but increased slightly by 2004 (six respondents). The source of such data (i.e.
whether by using PHARMAC's economic assessments) was not determined.

Provision of information by clinicians

With the exception ofrural/special hospitals in 2004 (median 4, range 1-5, scale l=always,
6=never), clinicians in both surveys almost always used application forms when requesting
new medicines (median 2, range 1-6) (Table 5.11 ). In 2004, clinicians in tertiary hospitals
provided cost per dose details significantly more frequently than clinicians in other hospitals
(p<0.05). In 2004, clinicians in rural/special hospitals were less likely to claim additional
benefits for a new medicine (p<0.05) than in 2002, but were significantly more likely than
other clinicians to claim successful use of the medicines in another institution (p< 0.05).

Non:formulary and new medicine requests

All hospitals in both surveys indicated they would try to ensure a patient admitted on a nonformulary medicine continued on that medicine (Table 5.12). Over 70% would use

149

TABLE 5.10 Provision of pharmacoeconomic data by New Zealand public hospitals for the two years ending July 2002 and July 2004
All hospitals

Tertiary

Rural/special

Secondary

2002
(N=29)
(%)
n

2004
(N=28)
(%)
n

2002
(N=6)
(%)
n

2004
(N=6)
(%)
n

2002
(N=I2)
(%)
n

2004
(N=II)
(%)
n

2002
(N=ll)
(%)
n

2004
(N=li)
(%)
n

Numbers Needed to Treat (NNT)?

7 (24%)

5 (I8%)

2 (33%)

I (17%)

5 (42%)

3 (27%)

0

1

(9%)

A pharmacoeconomic study?

5 (I7%)

3 (II%)

4 (67%)

1 (17%)

1

(8%)

1 (9%)

0

1

(9%)

Cost per day saved, for reduced hospital stay?

5 (17%)

8 (29%)

3 (50%)

2 (33%)

1

(8%)

3 (27%)

1

Cost per event saved?

2

1

(4%)

1 (17%)

0

1

(8%)

0

0

1

Cost per life-year saved?

0

2

(7%)

0

0

0

0

0

2 (18%)

Cost per Quality adjusted life year (QAL Y)?

0

2

(7%)

0

I

0

I

0

0

Total economic data excluding NNT

12

I6

8

4

3

5

I

7

Numbers Needed to Treat (NNT)?

7 (24%)

8 (29%)

2 (33%)

4 (67%)

I

(8%)

2 (18%)

4 (36%)

2 (18%)

A pharmacoeconomic study?

8 (28%)

I2 (43%)

2 (33%)

4 (67%)

2 (17%)

5 (46%)

4 (36%)

3 (27%)

Cost per day saved, for reduced hospital stay?

7 (24%)

II (39%)

I (17%)

3 (50%)

3 (25%)

4 (36%)

3 (27%)

4 (36%)

Cost per event saved?

6 (2I%)

6 (21%)

2 (33%)

1 (17%)

1

(8%)

2 (18%)

3 (27%)

3 (27%)

Cost per life-year saved?

1

(3%)

3 (11%)

0

0

1

(8%)

1 (9%)

0

2 (18%)

Cost per Quality adjusted life year (QALY)?

1

(3%)

4 (14%)

0

1 (17%)

0

1 (9%)

1

Total economic data excluding NNT

23

36

5

9

7

13

11

Source or type of data
Clinicians

(7%)

(9%)

(9%)

3 (27%)
(9%)

Pharmacy_ or Clinical Pharmacolog)!_ deeartments

(9%)

2 (18%)
14
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TABLE 5.11 Information provided by clinicians requesting new medicinesa for the two years ending July 2002 and July 2004
All hospitals

How often do clinicians:

Tertiary

Secondary

Probability

Rural/special

2002

2004

2002

2004

2002

2004

2002

2004

2002b

2004 b

2002 and

(N=29)

(N=28)

(N=6)

(N=6)

(N=l2)

(N=ll)

(N=ll)

(N=ll)

(N=29)

(N=28)

2004
comparedc

Use application forms?

2

(1-6)

2

(1-5)

2

(1-3)

1 (1-2)

2 (1-4)

2 (1-5)

1 (1-6)

4 (1-5)

0.92

0.16

0.46

Provide evidence of
efficacy?

3

(1-6)

3

(1-6)

3

(1-5)

I (I-3)

3 (1-6)

3 (1-6)

3.5(1-6)

4 (1-5)

0.58

0.11

0.58

Provide evidence of safety?

3.5(1-6)

3

(1-6)

2

(1-5)

2 (1-5)

5 (2-6)

3 (1-6)

3.5 (2-6)

4 (1-6)

0.27

0.23

0.578

Provide details of cost per
dose?

3

3.5(I-6)

3

(1-5)

1 (I-3)

3 (1-6)

3 (1-6)

4

(1-6)

5 (1-6)

0.53

0.02

0.85

Provide details of costeffectiveness?

4.5 (1-6)

4

(1-6)

5

(3-5)

4 (I-5)

5 (1-6)

4 (1-6)

4

(2-6)

5 (1-6)

0.98

0.24

0.78

Claim additional benefits
from the medicine?

2

(I-4)

3

(1-5)

3

(2-4)

3 (2-4)

2 (1-4)

3 (1-5)

1.5 (1-3)

2 (1-4)

0.03

0.59

0.02

Provide evidence for any
additional benefits?

3

(1-6)

3

(1-6)

4 (2- 4)

(3-5)

3 (1-6)

3 (1-5)

3

(1-6)

4 (2-6)

0.94

0.61

0.07

Claim to have used the new
medicine successfully in
other institutions?

3

(1-6)

3

(I-6)

5

4 (3-5)

3 (1-6)

3 (2-6)

3 (2-6)

2 (1-4)

0.28

0.02

0.35

(1-6)

(3-6)

4

a Median response on a scale from I= "always" to 6= "never".
bKruskal Wallis test. Comparison of responses from different types of hospitals within each period
c Wilcoxon signed rank test. Comparison of responses to individual questions between the two periods.
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TABLE 5.12 Requests for non-formulary medicines, and new medicines
All hospitals
2002
2004
(N=29)
(N=28)
(%) n
(%)
n

Tertiary
2002
(N=6)
n
(%)

2004
(N=6)
n
(%)

Secondary
2002
2004
(N=12)
(N=I1)
n
(%) n
(%)

Rural/special
2004
2002
(N=ll)
(N=ll)
(%) n
(%)
n

a) Obtain the medicine for that patient only?

23 (79%)

20(7I%)

5 (83%)

5 (83%)

8 (67%)

8 (73%)

IO (9I%)

7 (64%)

b) Keep the medicine in stock for any patient?

I (3%)

3 (II%)

0

1 (17%)

0

I (9%)

1

(9%)

I (9%)

c) Add the medicine to the preferred medicines list?

0

0

0

0

0

0

0

0

d) Ask the prescriber to change the patient to a similar medication

10(35%)

10 (36%)

I (16%)

3 (50%)

3 (25%)

3 (27%)

6 (5%)

4 (36%)

e) Use patients own supply with permission?

21 (72%)

2I (75%)

4 (67%)

4 (67%)

10 (83%)

8 (73%)

7 (64%)

9 (82%)

t) Other

1 (3%)

1 (4%)

0

0

I

I

0

0

a) Agree to all requests

I (3%)

0

0

0

1 (8%)

0

0

0

b) Agree if approved by adjacent tertiary hospital

1 (3%)

I (4%)

0

0

I (8%)

0

0

I (9%)

c) Agree if approved by budget holder- no assessment of

4 (14%)

2 (7%)

I (17%)

1 (17%)

1 (8%)

1 (9%)

2 (18%)

0

I4 (48%)

16 (57%)

4 (67%)

5 (83%)

7 (58%)

7 (64%)

3 (27%)

4 (36%)

b) or d).

3 (IO%)

4 (14%)

0

0

I (8%)

I (9%)

2 (I8%)

3 (27%)

e) Other

6 (21%)

5 (18%)

I (I7%)

0

1 (8%)

2 (IS%)

4 (36%)

1

Hospital policy when a patient is admitted on a non-formulary
medicine"

on the PML or in stock?

Hospital policy when a clinician requests a new medicine for
regular use in their clinical practice

benefits/costs
d) Agree if approved by budget holder- after assessment of
benefits and costs (e.g. after PML application)

aA

(9%)

medicine that is not on the Preferred Medicines List (PML) or formulary, and not stocked in the hospital.
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the patient's own supply with permission or purchase the medicine for that patient.
Ten hospitals (35%) would consider changing the patient to an alternative medicine if
appropriate. Only a few hospitals (one in 2002, and three in 2004) would keep the
medicine in stock for any patient. Around halfthe hospitals in each survey, 14 (48%)
and 16 (57%) respectively, required budget-holder approval plus an assessment of the
benefits and costs, before agreeing to a clinician's request for a new medicine (Table
5.12). In addition to these requirements, three hospitals (1 0%) in 2002 and four (14%)
in 2004 required the medicine to be approved in an adjacent tertiary hospital before
agreeing to the request. Four hospitals in 2002 and two in 2004 required only the
budget-holder's approval before agreement. In 2002, one hospital repm1ed agreeing to
all requests from clinicians without reference to committees or budget-holders, but
there were no hospitals in this situation in 2004.

Decision-makers' requests for guidelines
In both surveys, decision-makers were reported to request guidelines for expensive,
high budget-impact medicines, 8 (28%) in 2002, and 12 (43%) in 2004, rather than
medicines with safety issues, 3 (10%) and 4 (14%), or medicines restricted to certain
clinicians/conditions, 3 (1 0%) and 3 (11 %), (Table 5.13). In both surveys, decisionmakers were reported to request guidelines for new medicines in total (all/some new
medicines) to a similar extent, 5 (17%) and 4 (14%). A small proportion of decisionmakers in each year were reported to request guidelines for antibiotics, 3 (1 0%) and 3
(11 %). Three hospitals reported that their decision-makers never requested guidelines
in 2002, but there were no hospitals in this situation in 2004.
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TABLE 5.13 Decision-makers expectations for guideline development
All hospitals

Tertiary

Rural/special

Secondary

Expensive/high budget-impact medicines

2002
(N=29)
n
(%)
8 (28%)

2004
(N=28)
(%)
n
12 (43%)

2002
(N=6)
(%)
n
2 (33%)

2004
(N=6)
(%)
N
3 (50%)

2002
(N=12)
(%)
n
5 (42%)

2004
(N=11)
(%)
n
6 (55%)

2002
(N=11)
(%)
n
1 (9%)

2004
(N=ll)
n
(%)
3 (27%)

Safety issues/high risk medicines

3 (10%)

4 (14%)

1 (17%)

0

1

(8%)

2 (18%)

1

(9%)

2 (18%)

Restricted medicinesa

3 (10%)

3 (11%)

1 (17%)

1 (17%)

1

(8%)

1

(9%)

1

(9%)

1

All new medicines

4 (14%)

1 (4%)

0

0

3 (25%)

1

(9%)

1

(9%)

0

Some new medicines

1 (3%)

3 (11%)

1 (17%)

0

0

2 (18%)

0

Antibiotics

3 (10%)

3 (11%)

0

1 (17%)

2 (17%)

1

1

Non subsidised

1 (3%)

0

0

0

1 (8%)

0

0

Non-registered medicines (Section 29)

1 (3%)

0

0

0

0

0

1

(9%)

0

Not applicable

1

(3%)

0

0

0

0

0

1

(9%)

0

Never

3 (10%)

0

0

0

1 (8%)

0

2 (18%)

0

a Prescribing

(9%)

(9%)

(9%)

1

(9%)

1

(9%)

0

limited to certain clinicians/conditions
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5.3 Discussion

The two surveys identified the processes for ANM in New Zealand hospitals and some changes
in the processes between the time periods. Results indicated some support for the overall
hypothesis that the Strategy had influenced the ANM processes, since four of the seven
original hypotheses for this investigation were supported by significant changes. Although the
increase in the primary outcome measure (number of hospitals using application forms) did not
reach significance, three hospitals had developed forms for the first time, and two further
hospitals were currently developing a form. Influences from the Strategy appeared to be: an
increase in the complexity of the forms; an increased focus on value for money on the forms;
and increased provision of economic information for the assessment process.

There was an increase in the number of hospitals using or developing application forms by
2004. The detail and complexity of the forms appeared to have been influenced by the
distribution ofPHARMAC's application template in 2002 and many of the additional
questions on the fonns resembled those on the template. Furthermore three hospitals made
their processes more definitive by requiring the use of an application form rather than
accepting a written request.

There appeared to be increased interest in value for money, and in targeting medicines to
appropriate patients. Firstly, there were significant increases in questions on cost-effectiveness
and restricting prescribing to certain clinicians, and secondly, more questions on comparator
costs, restricting access to certain patients, and the development of prescribing guidelines. In
addition, the 2004 survey suggested more interest in costs from tertiary hospital clinicians than
other clinicians. Furthermore, there was increased provision of economic information by
clinicians and pharmacy and pharmacology departments by 2004, and decision-makers were
more likely to request guidelines for expensive/high budget-impact medicines. Although the
wider use of pharmacoeconomics in hospital formulary decisions has been advocated, some
barriers to its use have been identified, for example respondents to studies claim there is a lack
of easy to understand, locally relevant studies.[166, 181, 250, 252] PHARMAC's provision of
economic information and recommendations for targeting some new medicines may have
influenced the assessment processes; this will be examined later in the thesis.
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In both surveys, formal processes for ANM were predominant, particularly in larger hospitals,
with over half of New Zealand hospitals using application forms for new medicines
applications. Similar findings have been reported in USA, UK, Australia, the Netherlands, and
Germany.[85, 86, 88, 89, 173, 175, 176, 239] Multidisciplinary Medicines and Therapeutics
Committees were reported in almost all hospitals (93%) in both surveys, similar to those
reported elsewhere (UK, Australia, USA, 87%-99%, 1994-2001).[89, 173, 175] By 2004 there
were more GPs and service managers on New Zealand committees suggesting an increasing
focus on primary care, and increasing interest in drug expenditure amongst managers. In
addition budget-holders appeared to increase their input into the actual medicine approval
process and clinicians in rural/special hospitals were possibly adopting a more evidence-based
approach; they were significantly less likely to claim (unsupported) "additional benefits" for a
new medicine in 2004.

Experts recommend the use of high-quality evidence such as meta-analysis and RCTs for
formulary decisions.[74, 75] In view of this, and the presence of such requests on
PHARMAC's template application form, the author expected an increased number of
application forms requesting such evidence. Although a small increase in requests was noted,
there is room for improvement in this respect since less than a third of hospitals specified RCT
evidence by 2004, and about half specified meta-analysis.

The number of new drug applications per year decreased by 2004 with changes in the
proportions of those approved, not approved or pending a decision. However year-on-year
variations in the numbers of new medical entities marketed may affect the number and profile
of applications.[31, 416] In both years more new medicines applications were made in the
larger hospitals (secondary and tertiary hospitals), probably because of the wider range of
patients treated.

To date, our surveys have shown some influence from the first two years of the NHPS on the
assessment of new medicines in New Zealand hospitals. A recent repmi (June 2005) has
indicated that PHARMAC is considering further developments and are consulting with CEOs
ofDHBs and chairmen ofMTCs on the possibility of establishing a hospital subcommittee of
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their Pharmacology and Therapeutics Advisory Committee. [417] The committee would
consider clinical and pharmacoeconomic evidence on new medicines and make
recommendations about their introduction in hospitals to the PHARMAC board. It appears that
PHARMAC's recommendations would be mandatory so consultants and pharmacists are
concerned that hospitals would no longer be able to make their own decisions on the
introduction of new medicines. [417] In addition, hospitals may no longer have the flexibility to
provide medicines for more complex or difficult patients. [417] Future research could assess the
impact ofthis process on access to medicines in New Zealand hospitals, should it be
implemented.

There were a number of limitations to this investigation, and attempts were made to minimize
them where possible.[395] The main limitations were to the internal validity or design of the
investigation. One limitation was the use of a structured questionnaire. If solely designed by
the researcher, a structured questionnaire may have resulted in some important topics being
missed from the investigation. To overcome this, a focus group session was held with ten
hospital pharmacists to discuss possible topics for a questionnaire. Potential topic areas were
suggested and incorporated into the questionnaire.

Another limitation was that the survey questions may not have tested the hypotheses as
intended (may have lacked face validity), or may have been easily misunderstood and possibly
introduced inaccuracy or bias. To overcome this, the questionnaire was reviewed by a
statistician and a health policy researcher and was piloted by four senior pharmacists. Survey
questions were modified in the light of comments, and a final version was developed.

There was a potential for introducing bias from missing information ifthere was a poor
response to the questionnaire. Respondents with the most interest in the topic or those with
strong opinions were most likely to respond, and some bias could occur. To minimise this,
potential respondents were closely followed up by telephone and e-mail and a high response
rate was achieved.
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However there was some potential bias that was difficult to minimise and this may have been
incorporated into the responses. There was a potential for recall bias (it is difficult to accurately
remember past events) and for bias from attempts to make a socially-desirable response (it is
tempting to respond in the manner perceived as expected). There was also a potential for
positive or negative bias from respondents' opinions, and from inaccuracies from inconsistent
record keeping (for example lists of formulary applications may not have been up to date).

Another limitation was the small number of hospitals surveyed, and the low numbers within
sub-groups. This limited the scope for statistical analysis. The shmi time frame for the
investigation was a further limitation and a longer time frame may have identified more
changes.

In addition to the above, the external validity or generalisability of the investigation may be
limited. It is difficult to know whether the findings of the investigation can be generalised to
hospitals in other countries, and whether those hospitals would be influenced in the same way
by a similar initiative. Health systems and political situations differ, and even in a similar
health system such as in Australia, hospital staff may react differently. However it may be that
where members ofhospital staff feel their current systems are under scrutiny, they may be
willing to accept help to improve those systems, rather than lose their autonomy.

5.4 Conclusion
PHARMAC's Strategy appears to have influenced the assessment of new medicines in New
Zealand hospitals. In both surveys hospitals used formal processes for the assessment of new
medicines, and key considerations were efficacy, safety, and acquisition cost. However by
2004 cost-effectiveness became an important consideration. Four of the seven original
hypotheses for this investigation were supported by significant changes. Possible influences
from the Strategy appeared to be: an increased use of application forms, increased complexity
of the forms, increased focus on value for money on the forms, and increased provision of
economic information for the assessment process.
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CHAPTER 6. PHARMACOECONOMIC ASSESSMENTS SURVEY

6.1 Context

This chapter outlines the results of the Pharmacoeconomic Assessments Survey undertaken in
2005. The background and introduction to the present chapter are discussed in sections 1.5, 1.7
and 1.8 of the introductory chapter, and the methodology in section 2.3.2 of the methods
chapter.

Aims

Since 2002, a number of pharmacoeconomic assessments (PEAs) have been centrallydeveloped for New Zealand public hospitals by the government agency PHARMAC. The aim
of the present survey was to examine the distribution, content, timeliness, use, and influence of
these PEAs. The overall hypothesis (for this and the previous ANM investigation) was that the
NHPS would influence the assessment of new medicines in hospitals. Individual hypotheses
for the present investigation were that the Strategy would result in:
1. The provision of pharmacoeconomic assessments by PHARMAC in a timely manner.
2. Hospital evaluations of new medicines being influenced by PHARMAC's
pharmacoeconomic assessments.

6.2 Results

Chief pharmacists from 24 (83%) hospitals responded to the questionnaire. The hospitals
included five tertiary, twelve secondary and seven rural/special hospitals. There were no
responses from five hospitals. Four hospitals that did not respond were rural/special hospitals,
and three of these had less than 80 beds per hospital. In addition the manager at one tertiary
hospital declined to respond as she had recently taken up her post and had seen few PEAs.

Eighteen pharmaceuticals listed as evaluated by February 2005 were incorporated into the
questionnaire. Data on twelve pharmaceuticals were analysed for this investigation while data
on six were excluded (Table 6.1 ). The reasons for exclusions were: that one pharmaceutical
was not listed in the public domain, and two were distributed only as consultation documents
with the final version to be "published soon". In addition, four anaesthetics were listed as
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evaluated, but three of these were simply comparators to the newest agent rather than new
agents for consideration.

Support for Hypotheses
There was limited support for the hypotheses. The first hypothesis, that PEAs would be
provided in a timely manner, was not supported either by respondents' opinions (Tables 6.2
and 6.3) or by data on the timing of hospital evaluations (Table 6.5, Figure 6,1) since few
hospital evaluations took place after the distribution of the relevant PEA. The second
hypothesis, that the PEAs would influence hospital evaluations, was supported to some extent
by respondents' opinions (Table 6.6). The relevant results will be outlined later in this chapter.

Documents seen or read by respondents
The twelve PHARMAC PEAs analysed were seen and summaries were read in the majority of
hospitals. The median number in which they were seen was 18.5 (77%) hospitals (range 1720), and the median number in which summaries were read was 15.5 (65%) hospitals (range
11-17) (Table 6.1 ). However, full documents were read in fewer hospitals: the median number
ofhospitals where full documents were read was 8.5 (35%) hospitals (range 5-14). The most
widely read full documents appeared to be those for the COX-2 inhibitors celecoxib and
rofecoxib (in 14 and 13 hospitals respectively) and for zoledronic acid (in 13 hospitals). The
full documents on linezolid and drotrecogin alfa appeared to be read in only seven hospitals
each and on infliximab for Crohn's, in only five hospitals.

Opinions on PEAs
There was a wide range of opinions on the PEAs but in general chief pharmacists thought they
were moderately easy to understand (median 3, range 1 to 5), provided a concise summary of
the findings (median 2, range 1 to 5) and provided adequate detail of the methodology (median
3, range 1 to 5) (Table 6.2). Respondents did not consider PHARMAC's PEAs to be frequently
used in decision-making (median 4.5, range 1 to 6) or timely in appearance (median 5, range 3
to 6). Opinions differed significantly (p <0.05) on whether a concise summary was provided.
Although the medians for each type ofhospital were equal, the Kruskal-Wallis test detected a
significant difference in the results due to a wider distribution of opinions from the secondary
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TABLE 6.1 Number of hospital sa where PEAsb were seen or read
Indication/class of agent

Date published

PEA

Document seenc

Summary readc

Full document readc

n (%)

n (%)

n (%)

Infliximab

Crohn's Disease

Nov02

17 (71%)

15 (63%)

5 (21%)

Drotrecogin alfa

Severe sepsis

Mar03

18 (75%)

11 (46%)

7 (29%)

Gabapentin

Neuropathic pain

July 03

20 (83%)

16 (67%)

11 (46%)

Linezolid

MRSA infections

July 03

18 (75%)

15 (63%)

7 (29%)

Zoledronic Acid

Bone metasteses/hypercalcaemia of malignancy

Oct 03

19 (79%)

17 (71%)

13 (55%)

Desflurane

Anaesthetic agent

Nov03

18 (75%)

14 (58%)

10 (42%)

Celecoxib

Pain/inflammation in Osteoarthritis/ Rheumatoid Arthritis

Feb 04

19 (79%)

17 (71%)

14 (58%)

Rofecoxib

Pain/inflammation in Osteoarthritis/Rheumatoid Arthritis

Feb 04

19 (79%)

16 (67%)

13 (54%)

Voriconazole

Invasive aspergillosis

Mar04

19 (79%)

16 (67%)

8 (33%)

Moxifloxacin

New fluoroquinolone antibiotic

Apr04

19 (79%)

16 (67%)

9 (38%)

Gatifloxacin

New fluoroquinolone antibiotic

Apr04

17 (71%)

14 (58%)

8 (33%)

Venlafaxine

Treatment-resistant depression

June 04

18 (75%)

15 (63%)

8 (33%)

18.5 (77%)

15.5 (65%)

8.5 (35%)

17-20 (71-79%)

11-17 (46-71%)

5-14 (21-58%)

All (median)
All (range)

a Hospitals

responding to questionnaire= 24
= pharmacoeconomic assessments
0
Number of hospitals where document was seen/summary read/full document read;(%) of24 hospitals responding

b PEAs
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TABLE 6.2 Opinions on PEAsa
Scale parameters

All

Tertiary

Secondary

Rural/special

Median

Median

Median

Median

(range)

(range)

(range)

(range)

P valuen

Easy to understand

1 = very easy to 6 = very difficult

3

(1-5)

3

(2-4)

3

(1-4)

3.5 (2-5)

0.53

Provide adequate detail of

1 = adequate to 6 = inadequate

3

(1-5)

4

(2-5)

3

(1-4)

2

(2-4)

0.19

Provide a concise summary

1 =very concise to 6 =too long

2

(1-5)

2

(1-2)

2

(2-5)

2

(1-2)

0.03

Used in making decisions in

1 = frequently used to 6 = not used at all

4.5 (1-6)

4

(2-6)

4.0 (2-5)

5

(1-6)

0.63

1 =very timely to 6 = not timely at all

5

(3-6)

6

(4-6)

5

(3-6)

5

(3-6)

0.38

methodology

your hospital
Timely in availability

a PEAs
b

= pharmacoeconomic assessments
p =probability of all responses being from same population, using the Kruskai-Wallis test for analysis ofvariance.
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hospitals. There were no statistically significant differences in responses to other questions
between hospital types.

Comments on PEAs
Respondents made a number of comments on PHARMAC's PEAs (Table 6.3). Five (21 %)
reported difficulty in understanding them, and two suggested the need for more training in
pharmacoeconomics to be able to effectively use the documents. One respondent thought there
was insufficient detail to repeat an analysis locally. Another thought that, on some occasions
insufficient information was provided and that points were sometimes disjointed. One
suggested that the comparators used were not always appropriate e.g. morphine was initially a
comparator for gabapentin, but acknowledged this was rectified following a consultation phase.
Six stated that PEAs were used for decisions if available prior to a hospital evaluation of a new
medicine. Six suggested PEAs were not timely in appearance/delivery, for example "most
appear after the application has been considered, with a lag time of ten months to four years"
and "drugs chosen need to be those in development or pre-launch; it's too late once they are
in". Four suggested that timelier delivery would improve the process. Three said their MTC
revisited decisions once PHARMAC assessments were available. Other suggestions were: the
assessments required more input from clinicians; there should be some indication of the type of
hospital that might require each assessment; some assessments should be undertaken for highvolume low cost medicines.

UseofPEAs
There were a total of 252 possible hospital evaluations of medications that could have used the
12 PHARMAC PEAs. This was calculated by multiplying the number of hospitals that
conducted evaluations (21) by the number of PEAs (12). Not all of the medicines included in
the 12 PHARMAC PEAs were evaluated in the various hospitals. A total of only 132/252
(52%) of the possible evaluations took place (Table 6.4). As a result of the 132 hospital
evaluations, 105 (80%) pharmaceuticals were approved for use: 67 (51%) in accordance with
specified criteria, 33 (25%) for use by relevant specialists, and 5 (4%) with no restrictions
specified. A total of27 (21 %) pharmaceuticals evaluated were not approved. A larger
proportion of possible evaluations took place in tertiary and secondary hospitals than in
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TABLE 6.3 Comments on PEAs
Topic

Number of respondents making

Comments

comment
Ease of understanding

5

Difficulty in understanding assessments

2

Need for more training to use documents effectively

2

Insufficient detail to repeat analysis locally

1

Insufficient detail makes analysis disjointed

6

lftimely in delivery

3

Hospital revisits decisions when PEAs become available

Timeliness

6

Insufficiently timely

Improvements

4

More timely delivery of PEAs

I

More input from clinicians

1

Indication oftype of hospital that might require each assessment

I

Some PEAs for high-volume, low cost medicines

Detail

Used for decisions

-
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TABLE 6.4 Pharmaceuticals evaluated by hospitals: approvals and restrictionsa
Pharmaceutical

All hospitals (n=21)

Rural/special (n=6)

Secondary (n=10)

Tertiary (n=5)

c

s

ns

na

total

c

s

ns

na

c

s

ns

na

c

s

ns

na

Infliximab

4

5

0

1

10

1

2

0

0

3

2

0

1

0

1

0

0

Drotecogin

6

2

0

4

12

2

0

0

1

4

2

0

2

0

0

0

1

Gabapentin

3

2

0

2

7

1

1

0

0

1

1

0

1

1

0

0

1

Linezolid

4

3

0

1

8

2

1

0

0

2

2

0

0

0

0

0

1

Zoledronic

11

3

0

1

15

2

2

0

0

7

0

0

1

2

1

0

0

Desflurane

4

5

4

0

13

0

3

0

0

3

2

4

0

1

0

0

0

Celecoxib

4

1

1

8

14

1

0

0

1

1

1

I

5

2

0

0

2

Rofecoxib

9

2

0

4

15

2

1

0

2

5

1

0

1

2

0

0

1

Voriconazole

6

2

0

0

8

3

1

0

0

3

1

0

0

0

0

0

0

Moxifloxacin

3

3

0

2

8

1

1

0

0

1

2

0

2

1

0

0

0

Gatifloxacin

3

1

0

3

7

0

0

0

1

3

1

0

1

0

0

0

1

Venlafaxine

10

4

0

1

15

2

1

0

0

6

2

0

0

2

1

0

1

Total

67

33

5

27

132

17

13

0

5

39

17

5

14

11

3

0

8

51%

25%

4%

21%

100%

49%

37%

0%

14%

52%

23%

7%

19%

50%

14%

0%

37%

%

column headings for approvals and restrictions:
c = approved in accordance with specified criteria, s = approved for use by relevant specialist, ns = approved but no restrictions specified, na = not approved

a
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rural/special hospitals: 35/60 (58%) tertiary, 75/120 (63%) secondary, and 22/72 (31 %)
rural/special (Table 6.5, Figure 6.1). Ofthe 132 evaluations of medications undertaken in the
hospitals for which a PHARMAC PEA was available, 106/132 (80%) took place before the
PEAs were distributed and 261132 (20%) after distribution. Six of the PHARMAC PEAs were
used for the assessment of the medicines for formulary inclusion in two or more hospitals, and
five in one hospital each (Table 6.5). The most widely-used PEAs were for drotrecogin-alfa for
severe sepsis (in eight hospitals), and infliximab for Crohn's Disease (in four hospitals).

Influence of the PEAs
Respondents considered that, where used, PEAs had some modest effects on hospital decisionmaking (median 3, scale range 2 to 4) (Table 6.6). There was a range of responses for each
assessment used, but no distinct pattern for any type of hospital. Statistical evaluation to test
for differences in influence between types of hospitals was not undertaken since few hospital
evaluations (26/132, 20%) took place after the distribution of the PHARMAC PEAs (Table
6.5).
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TABLE 6.5 Hospitals evaluating the Pharmaceuticals and using PHARMAC's PEAsa
Tertiary (n=5)

All (n=21)

Secondary (n=10)

Rural/special (n=6)

Evaluatedc

Usedb

Evaluatedc

Usedb

Evaluatedc

Usedb

Evaluatedc

Usedb

PHARMAC's PEAs

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

Infliximab (Crohn's)

10 (48%)

4 (19%)

3 (60%)

1 (20%)

6 (60%)

2 (20%)

1 (17%)

1 (17%)

Drotrecogin alfa

12 (57%)

8 (38%)

3 (60%)

2 (40%)

8 (80%)

5 (50%)

1 (17%)

1 (17%)

Gabapentin

7 (33%)

1 (5%)

2 (40%)

0

3 (30%)

0

2 (33%)

1 (17%)

Linezolid

8 (38%)

2 (10%)

3 (60%)

0

4 (40%)

1 (10%)

1 (17%)

1 (17%)

Zoledronic Acid

15 (71%)

2 (10%)

4 (80%)

1 (20%)

8 (80%)

1 (10%)

3 (50%)

0

Desflurane

13 (62%)

3 (14%)

3 (60%)

1 (20%)

9 (90%)

2 (20%)

1 (17%)

0

Celecoxib

14 (67%)

1 (5%)

2 (40%)

0

8 (80%)

0

4 (67%)

1 (17%)

Rofecoxib

15 (71%)

1 (5%)

5 (100%)

0

7 (70%)

0

3 (50%)

1 (17%)

Voriconazole

8 (38%)

1 (5%)

4 (80%)

0

4 (40%)

1 (10%)

0

0

Moxifloxacin

8 (38%)

0 (0%)

2 (40%)

0

5 (50%)

0

1 (17%)

0

Gatifloxacin

7 (33%)

2 (10%)

1 (20%)

0

5 (50%)

1 (10%)

1 (17%)

1 (17%)

Venlafaxine

15 (71%)

1 (5%)

3 (60%)

1(20%)

8 (80%)

0

4 (67%)

0

Total(% of all possible)

132 (52%)

26 (10%)

35(58%)

6 (10%)

75(63%)

13(11%)

22 (31%)

7 (10%)

252

252

60

60

120

120

72

72

Possible PEAs
a PEAs

= pharmacoeconomic assessments
bHospitals using PHARMAC's PEAs
c Hospitals that evaluated the pharmaceuticals during the time period
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70%

I

60%

63%
58%--

50"/o
40%
30%

%

lilm

tertiary hospitals

D

secondary hospitals

~

ruraVspecial hospitals

20%

10'/o 11%10'/o
10'/o
0'/o
e.taluated by
hospitals

approved by hospitals

hospital e.taluation
before A-¥\R'IIA.C

hospital e.taluation
after A-¥\R'IIA.C

assessrrent

assessrrent

FIGURE 6.1 Percentage of possible hospital evaluations ofPHARMAC assessed medicinesa
a

Maximum possible hospital evaluations= 252 (12 PHARMAC evaluated medicines x 21 hospitals)
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TABLE 6.6 Influence ofPHARMAC's Pharmacoeconomic Assessments (PEAs)

a,b

All hospitals

Te1iiary

Secondary

Rural/special

Infliximab Crohn's

3.5(1-6)

6

3.5 (2-5)

1

Drotrecogin alfa

4 (1-5)

3 (1-5)

4 (2-5)

4

3

-

3

2

6

PHARMACPEA

Linezolid

4 (2-6)

-

Zoledronic Acid

2.5 (2-3)

2

3

Desflurane

4 (1-5)

1

4 (4-5)

-

Celecoxib

2

-

-

2

Rofecoxib

2

-

-

2

Voriconazole

4

4

-

Moxifloxacin

-

-

-

-

Gatifloxacin

2.5 (1-4)

-

4

1

Venlafaxine

4

4

-

-

3 ( 1-6)

2 (1-6)

3 (2-5)

2.5 (1-6)

Gabapentin

Median, all PEAs
-----------------------------------------------------------------

"Median influence (range).
1 = considerable to 6 = no influence.

b Scale
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6.3 Discussion

PHARMAC has undertaken a new initiative by providing specially-developed
pharmacoeconomic assessments (PEAs) to hospitals to help inform decisions on new
medicines. This investigation examined the distribution, timeliness, and extent of use ofthe
PEAs, and opinions on their content and influence. A critical appraisal of some PEAs may
have been a useful addition to this investigation but this was not possible because the PEAs are
considered confidential documents intended for "DHB (staff) eyes only".

The survey demonstrated some limited support for the overall hypothesis that the Strategy had
influenced the Assessment ofNew Medicines processes in the hospitals. The first hypothesis,
that PEAs would be provided in a timely manner was not supported, but there was support for
the second, that the PEAs would influence hospital evaluations. PHARMAC's PEAs were
viewed positively in general, but probably due to their not being available in a timely manner,
they were not widely used in decision-making. When used, PEAs appeared to have had a
modest influence on decisions. "Timeliness" could be one key to their wider use in the future.
Since hospitals may make formulary decisions very quickly after the launch of some drugs, it
may be important to focus on new drugs in development when preparing PEAs.

Internationally, two types of organisation appear to use pharmacoeconomic analysis in
decision-making, but in different ways. The first type, reimbursement bodies, use
pharmacoeconomics to assist with formulary reimbursement listing decisions (e.g. managed
care organisations in the US and the Pharmaceutical Benefits Advisory Committee (PBAC) in
Australia). [77, 418, 419] The second type of organisation, advisory bodies, use
pharmacoeconomic analysis to advise other (autonomous) healthcare organisations in making
decisions (e.g. the National Institute for Health and Clinical Excellence (NICE) in the United
Kingdom, the Canadian Agency for Drugs and Technologies in Health (CADTH), and
PHARMAC in their hospital-role in New Zealand).[2, 420, 421] To improve timeliness,
reimbursement bodies usually require PEAs with formulary applications e.g. the
Pharmaceutical Benefits Scheme in Australia has required PEAs from manufacturers since
1993, and more recently the Veterans Health Administration in the US has requested
pharmacoeconomic analysis from each pharmaceutical supplier submitting a formulary
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application.[77, 419, 422] To improve timeliness, advisory bodies (like NICE) may invite
suppliers to submit pharmacoeconomic information voluntarily and incorporate this into "inhouse" PEAs.[2, 420, 421]

The results for the present investigation did not support the hypothesis that PEAs would be
provided in a timely manner, but timeliness is difficult to achieve. Two major barriers to
accurate, timely PEAs are that prices are unknown before launch and that the full extent of
adverse effects are unknown for several years.[423] Perhaps the timeliness of PEAs could be
improved by "horizon-scanning" for new drugs in development and then undertaking a
preliminary analysis before launch. Modelling could be based on clinical trials, and include
estimates of adverse effects, and breakpoints of pricing. This could be updated when prices are
confirmed. Although timeliness is important to enhance influence, those receiving the advice
still have the option of revisiting decisions when an economic assessment is available.
However in this investigation only a few New Zealand hospitals claimed to do this.

The content of PEAs may be another barrier to their use.[181, 250, 251] Studies suggest that a
balance is needed between detail and complexity, and that there is a specific need for a concise
summary.[181, 250, 251] PHARMAC appeared to achieve this balance for some respondents.
However other respondents found PEAs difficult to understand and recommended, as has been
suggested in other countries, that users might benefit from further training in
pharmacoeconomics.[181, 250, 251] In New Zealand a number ofpharmacists have undertaken
a short post-graduate course in pharmacoeconomics; however they are unlikely to retain a high
level of knowledge and skills over time and may not be represented in all of the hospitals.[424]
Regular training or updating in pharmacoeconomics should be provided for all decision-makers
in New Zealand if this information is to be used optimally in the decision process.

Perhaps the most important question addressed in this investigation was the degree of influence
ofPHARMAC's PEAs on hospital decisions. Results ofthe present investigation supported the
hypothesis that hospital evaluations would be influenced by PHARMAC's PEAs, to some
extent. They suggested that when the PEAs were available in advance of local evaluations,
there was a modest influence on hospital decisions. Studies from other countries suggest that
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the beliefs and attitudes of decision-makers in addition to scientific information can influence
formulary decisions. In the USA in 1990 common "myths" in formulary decision-making were
identified such as "the specialist knows best", "the formulary interferes with clinical freedom",
and "widespread use equals drug of choice".[425] A more recent study suggests these myths
are still in use in decision-making.[426] A recent study by Jenkins and Barber in the UK
examined audio recordings of four consecutive Medicines and Therapeutics Committee (MTC)
meetings in two general hospitals in one Region ofthe National Health Service.[427] The
study found that evidence based medicine, cost information and local knowledge were used in
decisions. However the study also found that the personality of the clinician requesting a drug,
clinician excitement, and pharmaceutical company inducements, could affect formulary
decisions.[427] The challenge for healthcare organizations therefore is not only to obtain good
quality scientific evidence, but to ensure that it will actually influence decisions.

There were a number of limitations to this investigation. As with other surveys, there was a
potential for bias which needed to be minimised. The questionnaire was pilot tested to reduce
bias from misunderstanding. Telephone and email reminders were used to ensure a high
response rate and reduce bias from any missed responses. However it is difficult to minimize
all bias and some may have occurred (e.g. recall bias and bias from attempts to make a
socially-desirable response). It is possible that inaccuracies from poor record keeping (e.g.
dates of hospital evaluations) may have been incorporated, and positive or negative bias
towards PHARMAC may have occurred. To widen the perspective of opinions, other members
ofMTCs could perhaps have been targeted as respondents, however chief pharmacists were
selected because they were known to be involved in MTC decisions on new medicines and
MTC records were kept in their departments.[395]

The provision of economic assessments to assist hospital formulary decisions is an important
part ofPHARMAC's Strategy. The agency is investing heavily in developing and distributing
PEAs for hospitals, and appears to be one of the first national bodies to do so. In 2004
PHARMAC reviewed their activities and in 2005 began consulting DHBs on the possibility of
forming a national Pharmacolgy and Therapeutics Advisory committee to make decisions on
new medicines on behalf of all New Zealand hospitals.[ 417] No decisions have yet been made,
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but there is resistance to any mandatory national approach and the New Zealand Healthcare
Pharmacists Association has argued that "many cases aren't average and often require
innovative treatments". [417] In the US the Veterans Affairs system uses a combined national
and regional approach: regional service networks have the opportunity to add medications to a
national formulary. In addition to this the VA allows the use of non-formulary items when
formulary equivalents are not available. A recent report indicated that 92% of dispensed
medications are on the national formulary, 6% were added by the regional networks, and 2%
were non-formulary.[419] Perhaps PHARMAC's approach will develop in a similar way to the
VA; the alternative, a mandatory approach might leave some patients without access to much
needed medicines. Evaluating the impact of any future changes is an area for further research.

6.4 Conclusion

In summary, PHARMAC have developed PEAs centrally in New Zealand and distributed them
to hospitals for the purpose of informing hospital decisions on new medicines. These PEAs
have been viewed positively in general, but, as yet the PEAs have not been sufficiently timely
to be widely used in decisions. Where used, the PEAs appeared to have modest effects on
decisions.

The investigation supported the hypothesis that PEAs might influence decisions, but not the
hypothesis that they would be timely. "Timeliness" could be one key to the wider use of
pharrnacoeconomic assessments in the future. PHARMAC and other organizations with a
centralized approach to influencing decisions at the local level should focus on achieving
timeliness in the delivery of PEAs. The alternative, a mandatory approach, is not favoured by
hospital pharmacists as that might leave some patients without access to much needed
medicines.
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CHAPTER 7. QUALITY USE OF MEDICINES SURVEY

7.1 Context

This chapter outlines the results of the Quality Use of Medicines (QUM) surveys undertaken in
2002 and 2004. The background and introduction to the present chapter are discussed in
sections 1.6, and 1.8 ofthe introductory chapter, and the methodology in section 2.4.1 of the
methods chapter. The surveys examined differences in QUM activities in New Zealand
hospitals in the two-year periods before and after the launch of the Strategy (the two-year
periods ending 1 July 2002, and 1 July 2004).

Aim

The aim of the investigation was to determine the influence ofthe Strategy on Quality Use of
Medicines activities in New Zealand hospitals. The overall hypothesis was that the Strategy
would influence the activities undertaken to promote QUM.
Individual hypotheses for the chapter were that the Strategy would result in:
1. An increase in the number ofDrug Utilisation Reviews (DURs) undertaken in the
hospitals
2. An increase in the number of bulletins produced by the hospitals
3. An increase in formulary development
4. An increase in the number ofFTE pharmacists devoted to DURand Drug Information
activities.

7.2 Results

The questionnaire was administered to all New Zealand hospitals with a pharmacist on-site i.e.
30 hospitals in 2002 and 29 hospitals in 2004. Twenty-nine of the 30 hospitals responded in
2002, and 28 of29 in 2004, a response rate of97%. In both surveys, three hospitals undertook
QUM activities under the auspices of a local tertiary hospital. Hence 26 and 25 hospitals
respectively were considered independent in this respect.

Similar levels of QUM activities took place in both periods. No QUM activities were identified
as resulting from any initiatives ofPHARMAC or their recently-formed QUM steering group.
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However, some DURs were undertaken on drugs (anticoagulants) highlighted by another
recently-formed group, the Safe and Quality Use ofMedicines group.

Support for Hypotheses
There were some changes in QUM activities by 2004 but there was no evidence to support the
original hypothesis that the Strategy would influence QUM (Table 7.1 ). There was a significant
decrease in the primary outcome measure, DURs undertaken in the hospitals, rather than the
increase hypothesized (67 DURs in 2002 vs 42 in 2004, p<0.05). Similarly, there was a
decrease, but not significant, in the numbers ofbulletins produced by the hospitals (125 in
2002 vs 106 in 2004). However, two hypotheses had some limited support in that formulary
development increased by 2004 and there were more DI pharmacists employed.

Drug Utilisation Reviews
The 2004 survey indicated a decrease in DURs undertaken in the previous two years compared
with the 2002 survey; particularly for the smaller hospitals (secondary and rural/special) (Table
7.2). For independent hospitals the decrease in DURs was not statistically significant (64 in
2002 vs 42 in 2004). However the change reached significance when all hospitals were
considered (67 vs 42, p<0.05). In both surveys, reviews were predominantly undertaken on
antibiotics, with fewer antibiotic reviews by 2004 (20 in 2002, vs 11 in 2004) (Table 7.3).
Reviews on anticoagulants (two vs five) and omeprazole (two vs six) increased by 2004. In
2002 respondents provided estimates of the numbers ofDURs undertaken and, in a later
question, listed the actual DURs undertaken. Figures for estimates and actual reported DURs
were similar for all hospitals in total (estimates 63, reported 67). However, secondary and rural
hospitals tended to underestimate the DURs undertaken and tertiary hospitals tended to
overestimate them (Table 7.4). Since the 2002 questionnaire showed a discrepancy between the
respondents' estimates ofDURs undertaken and the actual number ofDURs listed as
undertaken, the question requesting estimates was omitted in 2004. Numbers of guidelines
available in hospitals were also estimated in 2002 but, because respondents reported difficulty
in providing an accurate response, this question was omitted in 2004 (Table 7.4). In both
surveys, respondents indicated that, resources permitting, they would target reviews to all
medicines with safety or cost concerns (Table 7.5).
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TABLE 7.1 Evidence related to the individual hypothesesa
1

Hypothesis
An increase in the numbers ofDURs undertaken in hospitals

Changes in activities
Numbers ofDURs in all hospitals:
67 (2002) vs 42 (2004), (p<0.05)

Table
7.2

Numbers ofDURs in independent hospitals:
64 (2002) VS 42 (2004)
2

An increase in the number of bulletins produced by the
hospitals

Numbers of bulletins produced in all hospitals:
125 (2002) vs I06 (2004)

7.2

Numbers of bulletins produced in independent hospitals:
I 03 (2002) vs I 06 (2004)
3

4

An increase in formulary development

An increase in the number ofFTE pharmacists devoted to DUR
and Drug Information

One hospital reported newly developing a formulary in 2004

7.5

An increase in formulary section development:
•formularies with antimicrobial guidelines I9 (2002) vs 24 (2004) (p<O.OI)
•policies concerning medicine use I8 (2002) vs 2I (2004)
• acute medical guidelines 8 (2002) vs I 0 (2004)
• emergency resuscitation guidelines 4 (2002) vs 7 (2004)

7.5

More DI pharmacists in 2004: I0.7 FTE (2002) vs I5.6 (2004)

7.14

Fewer DU pharmacists in 2004: IO.l FTE (2002) vs 7.7 (2004)
a

No changes in activities were known to result from any initiatives ofPHARMAC or their recently-formed QUM steering group.
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TABLE 7.2 Drug Utilisation Reviewsa (DURs), bulletins, campaigns for the two years ending July 2002 and July 2004
Variable

Drug Utilisation Reviews
Total number ofDURs undertaken
DURs undertaken by independent hospitals
Median (range)
Total number of hospitals undertaking 2:1 DUR
Number of independent hospitals undertaking 2:1 DUR

All hospitals
2002
2004
(n=29)
(n=28)

Tertiary
2002
(n=6)

2004
(n=6)

Secondary
2002
2004
(n=ll)
(n=12)

Rural/special
2004
2002
(n=11)
(n=11)

67
64
1 (0-12)
19 (66%)
17 (59%)

42b
42
1 (0-10)
13 (46%)
13 (46%)

23
23
2.5 (0-12)
5 (83%)
5 (83%)

19
19
2.5 (0-1 0)
4 (67%)
4 (67%)

28
28
1 (0-9)
8 (67%)
8 (67%)

17
17
1 (0-6)
7 (64%)
7 (64%)

16
13
1 (0-6)
6 (55%)
4 (36%)

6
6
0 (0-3)
2 (18%)
2 (18%)

Total number of bulletins produced and sent out
Bulletins produced by independent hospitals
Median (range)
Number of independent hospitals producing and
sending out own bulletins

125
103
5 (0-24)
13 (45%)

106
106
4 (0-20)
16 (57%)

37
37
6 (0-12)
5 (83%)

49
49
7.5 (2-20)
6 (100%)

58
58
3 (0-24)
6 (50%)

51
51
6.5 (0-12)
7 (64%)

30
8
0 (0-6)
2 (18%)

6
6
1 (0-4)
3 (27%)

Total number of hospital-wide (HW) campaigns
HW campaigns run by independent hospitals
Median (range)
Number of independent hospitals running campaigns

76
63
1 (0-20)
15 (52%)

43
43
1 (0-10)
13 (46%)

13
13
1.5 (0-7)
4 (67%)

6
6
I (1-3)
4 (67%)

36
36
1 (0-20)
7 (58%)

21
21
1 (0-10)
5 (45%)

27
14
I.5 (0-5)
4 (36%)

16
16
I (0-IO)
4 (36%)

Total number of ward/unit based (WB) campaigns
WB campaigns run by independent hospitals
Median (range)
Number of independent hospitals running campaigns

39
37
1 (0-1 0)
12 (41%)

26
26
1 (0-8)
7 (25%)

4
4
2 (1-3)
2 (33%)

6
6
2 (0-3)
1 (17%)

20
20
2 (0-9)
6 (50%)

15
15
1 (0-8)
4 (36%)

15
13
1 (0-10)
4 (36%)

5
5
1 (0-3)
2 (18%)

Bulletins and Campaigns

L ......

----

--

•nuRs are audits of medicine use undertaken in clinical areas. Data is collected on the use of particular medicines, plus data on relevant patient factors.
bp <0.05, Wilcoxon signed rank
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TABLE 7.3 Details of Drug Utilisation Reviews for the two years ending July 2002 and July 2004
All

Tertiary
2002
2004
(n=6)
(n=6)

Secondary
2002
2004
(n=12)
(n=11)

Rural/Special
2002
2002
(n=11)
(n=11)

2002
(n=29)

2004
(n=28)

Medicines/systems with ~ DURs, 2000 to 2004:
Antibiotics
Low molecular weight heparins
Anti emetics
NSAIDs/Cox-2 inhibitors
Tramadol
Anti psychotics
Total Parenteral Nutrition
Omeprazole IV or oral
Anticoagulants/warfarin/ heparin
Glycoprotein lib lila inhibitors
Chemotherapy
Anaesthetics/propofol
Analgesics/paracetam oI
Antiplatelets/clopidogrel
Benzodiazepines/temazepam
Drug charting
ADRs/yellow card system

20
4
3
3
3
3
3
2
2
2
2
2
2
1
1
2
0

11
3
1
4
0
1
0
6
5
0
0
0
0
2
1
0
2

7
1
3
0
1
0
1
1
1
2
1
1
0
0
0
0
0

5
0
1
3
0
0
0
3
3
0
0
0
0
1
0
0
2

7
1
0
1
0
2
2
1
1
0
1
1
2
1
0
2
0

3
2
0
0
0
1
0
3
2
0
0
0
0
1
1
0
0

6
2
0
2
2
1
0
0
0
0
0
0
0
0
1
0
0

3
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

Sub-total

55

36

19

18

22

13

14

5

Medicines/systems with I DUR each 2000/2:
Methy1prednisone, Patient Controlled Analgesia, alteplase,
ropivacaine, cisapride, fibrates, metformin, diuretics, allopurinol,
antidepressants, Em Ia/Ametop, clinical interventions

12

0

4

0

6

0

2

0

Medicines/systems with I DUR each2002/4:
Infliximab, dexamethasone in palliative care, fluconazole, prescribing
in mental health, admission/discharge, medication errors

0

6

0

1

0

4

0

1

Total

67

42a

23

19

28

17

16

6

- - --

~

.

ap<0.05, Wilcoxon signed rank.
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TABLE 7.4 Estimated number of Drug Utilisation Reviews (DURs) undertaken and guidelines available in each hospital for the two
years ending July 2002 and July 2004
Variable

All hospitals
2002
(n=29)

2004a
(n=28)

2004a
(n=6)

2002
(n=6)

Rural/special

Secondary

Tertiary

2002
(n=I2)

2004a
(n=II)

2002
(n=II)

Estimated number ofDURs undertaken
All hospitals undertaking I or> DURs
Median number ofDURs

63
I9 (66%)
I (0-20)

32
5 (83%)
2.5 (0-20)

23
8 (67%)
0 (0-9)

8
6 (55%)
I (0-7)

Estimated number of guidelines available
Number of hospitals providing estimates
Number of respondents unable to estimate (but
stating some available)
None available

II6
7 (24%)
22 (76%)

50
2 (33%)
4 (66%)

40
3 (25%)
9 (75%)

26
2 (8%)
9 (35%)

0

0

0

0

2004a
(n=II)

aQuestions omitted in 2004 survey

TABLE 7.5 Preferences for targeting DURs (resources permitting) for the two years ending July 2002 and July 2004a
Variable

All new medicines
New medicines with safety/cost concerns
Medicines already in use with safety/cost concerns
No medicines

All hospitals

Tertiary

2002
(n=29)

2004
(n=28)

2002
(n=6)

5 (I4%)
I7 (59%)
24 (83%)
0

6 (2I%)
20 (7I%)
22 (79%)
0

0
5 (83%)
6 (100%)
0

2004
(n=6)
I (17%)
6 (100%)
6 (100%)
0

Secondary
2002
(n=I2)
5 (42%)
4 (33%)
I2 (100%)
0

Rural/special

2004
(n=II)

2002
(n=II)

3 (27%)
8 (73%)
9 (82%)
0

0
8 (73%)
9 (82%)
0

2004
(n=II)
2 (18%)
6 (55%)
6 (55%)
0

aNo significant differences between 2002 and 2004, McNemars chi2 test
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Bulletins and campaigns
Similar numbers of medicines information bulletins were produced in independent hospitals in
both periods (1 06 in 2002 vs 103 in 2004) but the total number of bulletins from all hospitals
decreased over the two years (125 in 2002 vs 106 in 2004) (Table 7.2). By 2004, an additional
three hospitals produced their own bulletins and tertiary hospitals reported more bulletins per
hospital than other hospitals (37 in 2002 vs 49 in 2004). The number of hospital-wide
campaigns in independent hospitals per two years decreased by 2004, but not significantly (63
in 2002 vs 43 in 2004). The number of ward/unit based campaigns by independent hospitals
also decreased (3 7 in 2002 vs 26 in 2004 ), but some respondents commented that it was
difficult to provide an accurate response to this question.

Formulary development
Overall, there was an increase in formulary development by 2004. Although 25 hospitals (over
85%) reported using a formulary in both surveys, one reported new use in 2004 (one
previously using a formulary did not respond in 2004) (Table 7.6). Six non-tertiary hospitals
used a te1iiary hospital formulary in both periods. By 2004 more formularies were reported to
have: emergency resuscitation guidelines (four in 2002 vs seven in 2004), acute medical
guidelines (eight vs ten), and policies concerning medicine use (18 vs 21 ). In addition, there
was a significant increase in formularies with antimicrobial guidelines (19 vs 24, p<0.01). In
both surveys, similar numbers were undergoing revision or had been revised in the past three
years (22 vs 23). By 2004, the numbers of hospitals distributing formularies to individual
clinical staff decreased: house surgeons (23 vs 17), registrars (20 vs 15), hospital pharmacists
(23 vs 19), and GPs (five vs three) (Table 7.7). However there was a significant increase in
distribution to departments (10 vs 17, p<0.05) and in availability ofintranet-only versions (one

vs five, p<0.05) and an increase in hospitals having both intranet and hard-copy versions (10 vs
16) (Tables 7.6 and 7.7). Numbers with hard-copy only versions significantly decreased (14 vs
four, p<O.Ol).

Drug Expenditure information
Hospitals reported sending drug expenditure information to financial managers, nurse
managers, consultants, nurses, and "others" (e.g. Medicines and Therapeutics committees
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TABLE 7.6.Formulary development and use for the two years ending July 2002 and July 2004a
Variable

Hospitals responding
Hospitals using a formulary
Non-tertiary hospitals using a tertiary formulary
No formulary

All hospitals
(a)
(b)
(n=28)
(n=29)
25 (86%)
6 (20%)
4 (14%)

25 (89%)
6 (21%)
3 (11%)

(a)
(n=25)

(b)
(n=25)

6 (100%)
n/a
0

(b)
(n=6)
6 (100%)
n/a
0

(a)
(n=6)

4 (16%)
18 (72%)
(8%)
2
(4%)
1
3

(8%)
2
21 (84%)
0
(8%)
2
2.5

2 (33%)
4 (67%)
0
0
5.5

1
5
0
0
5

Format
Hard copy only
Hard copy and intranet
Intranet only

14 (56%)
10 (40%)
1
(4%)

4 (16%)a
16 (64%)
5 (20%)b

2 (33%)
3 (50%)
1 (17%)

0
4
2

Content
Preferred Medicines List
Antimicrobial guidelines
Policies concerning medicine use
Paediatric dosing guidance
Acute Medical Guidelines
Emergency Resuscitation Guidelines
Other

25 (100%)
19 (76%)
18 (72%)
9 (36%)
8 (32%)
4 (16%)
3 (12%)

25
24
21
9
10
7
4

6 (100%)
6 (100%)
6 (100%)
4 (67%)
2 (33%)
1 (17%)
1 (17%)

6
6
6
4
4
1
1

(100%)
(96%)b
(84%)
(36%)
(40%)
(28%)
(16%)

9 (75%)
1 (8%)
3 (25%)

(b)
(n=6)

Hospitals with formularies
Revision
Undergoing revision
Revised in past 3 years
Revised 3-5 years ago
Revised >5 years ago
Median number of revisions in past 10 years

(17%)
(83%)

Rural/ special
(b)
(a)
(n=11)
(n=11)

Secondary
(b)
(a)
(n=12)
(n=11)

Tertiary
(a)
(n=6)

8
1
3

(a)
(n=9)

2
5
1
1
2

(73%)
(9%)
(25%)

10 (91%)
5 (46%)
(9%)
1

11 (100%)
5 (46%)
0

(a)
(n=10)

(b)
(n=ll)

(b)
(n=8)

(22%)
(56%)
(11%)
(11%)

0
7
0
1
2

(67%)
(33%)

6 (67%)
3 (33%)
0

2
4
2

(100%)
(100%)
(100%)
(67%)
(67%)
(17%)
(17%)

9 (100%)
6 (67%)
7 (78%)
2 (22%)
3 (33%)
1 (11%)
2 (22%)

8 (100%)
7 (88%)
7 (88%)
2 (25%)
4 (50%)
3 (38%)
3 (38%)

(88%)
(13%)

(25%)
(50%)
(25%)

0
9
1
0
3

6
4
0

(90%)
(10%)

(60%)
(40%)

10 (100%)
7 (70%)
5 (50%)
3 (30%)
3 (30%)
2 (20%)
0

1
9
0
I
3

(9%)
(82%)

2
8
1

(18%)
(73%)
(9%)

11
11
8
3
2
3
0

(100%)
(100%)
(73%)
(27%)
(18%)
(27%)

(9%)

ap<0.01, bp <0.05, McNemars chi2 test
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TABLE 7.7 Distribution of hospital formularies for the two years ending July 2002 and July 2004a
Variable

All hospitals

Tertiary

Rural/special

Secondary

2002
(n=10)

2004
(n=ll)

5 (63%)

8 (80%)

7 (64%)

7 (78%)

5 (63%)

7 (70%)

5 (45%)

5 (83%)

5 (56%)

5 (63%)

6 (60%)

6 (55%)

6 (100%)

6 (100%)

9 (100%)

6 (75%)

8 (80%)

7 (64%)

19 (76%)

5 (83%)

6 (100%)

7 (78%)

6 (75%)

8 (80%)

7 (64%)

10 (36%)

17 (68%)"

3 (50%)

6 (100%)

3 (33%)

7 (88%)

4 (40%)

4 (36%)

GPs

5

(20%)

3 (12%)

2 (33%)

2 (33%)

3 (33%)

1 (13%)

0

0

Community pharmacists

2

(8%)

2 (8%)

0

1 (17%)

2 (22%)

1 (13%)

0

0

Others

7

(28%)

3 (12%)

2 (33%)

2 (33%)

4 (44%)

1 (13%)

I

2002
(n=25)

2004
(n=25)

2002
(n=6)

2004
(n=6)

2002
(n=9)

House surgeons

23 (92%)

17 (68%)

6 (100%)

5 (83%)

9 (100%)

Registrars

20 (80%)

15 (60%)

6 (100%)

5 (83%)

Consultants

16 (64%)

16 (64%)

5 (83%)

Hospital pharmacists

23 (92%)

19 (76%)

Each ward

20 (80%)

Each department

2004
(n=8)

Professions/departments where formularies are
issued:

(10%)

0

ap:S0.05 McNemars chi 2 test
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(MTCs) or Chief Executive Officers) in both periods (Table7.8). In 2002, financial managers in
tertiary hospitals provided feedback comments more frequently than other managers, but this
was not the case in 2004. There were no significant differences in the responses to each
question between the surveys (Table 7 .9). In both surveys the drug literature, an independent
source, or the supplier appeared to be the predominant sources of economic information, and
use of an independent source appeared to increase slightly by 2004 (11 in 2002 vs 13 in 2004)
(Tables 7.10 and 7.11).

Guidelines
In 2004, decision-makers in tertiary hospitals appeared to request guidelines (for medicines
with safety/cost concerns) and DURs (for medicines already in use) significantly more often
than decision-makers in other hospitals (p<0.05) (Table 7.12). In both surveys clinicians
indicated more interest in guideline development than in DURs. In 2004, clinicians in tertiary
hospitals appeared to request DURs (for medicines in use) more than other clinicians. There
were no statistically significant differences in responses to individual questions between the
surveys.

Opinions on centralized QUM coordination
Similar opinions on the possible centralized coordination of QUM activities were reported in
both surveys (Table 7 .13). Approximately two-thirds of respondents indicated they would use
guidelines developed centrally by PHARMAC (66% in 2002 vs 64% in 2004) or an
independent evaluation group (lEG) (69% vs 68%) ifthey agreed with the supporting evidence.
Approximately a fifth of respondents would require total agreement with their own hospital
guidelines before using those developed by PHARMAC (24% vs 25%) or an lEG (14% vs
21 %). Around two-thirds of respondents would use DURs if developed by PHARMAC (69%

vs 64%) or an lEG (72% vs 68%) providing they agreed with the design and supporting
evidence, and around a fifth (21% vs 25% PHARMAC, and 17% vs 21% lEG) reported
insufficient staff to participate in DURs. Around 4% would prefer to develop their own DURs
and around 7% would unconditionally use centrally-developed DURs. There were no
statistically significant differences in responses within or between surveys.
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TABLE 7.8 Distribution of Drug expenditure figures for the two years ending July 2002 and July 2004a
Variable

All hospitals
2002
2004
(n=29)
(n=28)

Tertiary
2002
2004
(n=6)
(n=6)

Rural/special
2004
2002
(n=ll)
(n=ll)

Secondary
2002
2004
(n=12)
(n=ll)

Drug expenditure figures are sent regularly to
Ward Nurses

5

Nurse managers/supervisors

(18%)

1

(17%)

1 (17%)

2

(17%)

3 (27%)

2

(18%)

21 (9%)

24 (83%)

20 (71%)

5

(83%)

4

(67%)

11 (92%)

10 (91%)

8

(73%)

6

Financial Managers

26 (90%)

26 (93%)

5

(83%)

5

(83%)

11 (92%)

11 (100%)

10 (91%)

Consultants

18 (62%)

13 (46%)

5

(83%)

4

(67%)

9

(75%)

6

(55%)

4

Other

5

7

(25%)

2

(33%)

3

(50%)

3

(25%)

4

(36%)

0

(17%)

5

(17%)

(36%)

(55%)

10 (91%)
3

(27%)

0

•No significant differences between 2002 and 2004, McNemars chi 2 test

TABLE 7.9 Drug expenditure feedback/comments for the two years ending July 2002 and July 2004a
Variable

How often on average comments
are received back from
Ward nurses

All hospitals
2002
2004
(n=29)
(n=28)

Tertiary
2002
2004
(n=6)
(n=6)

Secondary
2002
2004
(n=12)
(n=11)

Rural/special
2002
2004
(n=11)
(n=ll)

2002c
(n=29)

Probability
2004c
(n=28)

2002 vs
2004d

4.5

3

5

3

5

3

4

2

0.53

0.53

0.18

Nurse managers/supervisors

4

4.5

4

4.5

3

3

3.5

4

0.54

0.38

0.67

Financial Managers

3

3

2

3

4

3

2.5

5

0.04

0.99

0.33

Consultants

3

3

3

3

4

4

3

5

0.72

0.92

0.66

Othersb

2

2.5

2

3

3

3

n/a

2

0.48

0.68

0.32

•Median response on a scale from 1= "always" to 6= "never".
bMTCs, CEOs, General Managers, Chief Finance Officers, Clinical Directors
cKruskal-Wallis test. Comparison of responses from different types of hospitals within each period
dWilcoxon signed rank test. Comparison of responses to individual questions between the two periods
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TABLE 7.10 Sources of economic information, detail sa
Variable

Cost per QALY
Ask the drug company
Search the drug literature
Ask an independent source
Attempt to calculate
Don't wish to use
Don't know
Cost per life year gained
Ask the drug company
Search the drug literature
Ask an independent source
Attempt to calculate
Don't wish to use
Don't know
Cost per event saved
Ask the drug company
Search the drug literature
Ask an independent source
Attempt to calculate
Don't wish to use
Don't know
Cost saving from shorter hospital stay
Ask the drug company
Search the drug literature
Ask an independent source
Attempt to calculate
Don't wish to use
Don't know
Numbers Needed to Treat
Ask the drug company
Search the drug literature
Ask an independent source
Attempt to calculate
Don't wish to use
Don't know
3

Tertiary

All hospitals
2002 (n=29)

2004 (n=28)

2002 (n=6)

13
20
II
1
I
2

(45%)
(70%)
(38%)
(3%)
(3%)
(7%)

11
19
13
3
1
I

(39%)
(68%)
(46%)
(11%)
(4%)
(4%)

2
5
2
1
0
I

(33%)
(83%)
(33%)
(17%)

12
19
13
3
1
2

(41%)
(68%)
(45%)
(10%)
(3%)
(7%)

7
17
12
4
1
1

(25%)
(61%)
(43%)
(14%)
(4%)
(4%)

2
4
2
2
0
1

(33%)
(67%)
(33%)
(33%)

9
17
12
7
0
1

(35%)
(59%)
(41%)
(24%)

(29%)
(64%)
(46%)
(29%)
(3%)

2
5
2
1
0
I

(33%)
(83%)
(33%)
(17%)

(3%)

8
18
13
8
1
0

6
11
9
11
1
1

(21%)
(38%)
(31%)
(38%)
(3%)
(3%)

8
15
14
13
0
0

(29%)
(54%)
(50%)
(46%)

8
18
9
9
1
2

(28%)
(62%)
(31%)
(31%)
(3%)
(7%)

9
18
10
6
1
2

(32%)
(64%)
(36%)
(21%)
(4%)
(7%)

Secondary

2004 (n=6)

2002 (n=I2)

2 (33%)
6 (100%)
I (17%)
I (17%)
0
0

5
8
5
0
0
I

(42%)
(67%)
(42%)

I
5
1
1
0
0

(17%)
(83%)
(17%)
(17%)

4
8
5
0
0
I

(33%)
(67%)
(42%)

(33%)
(100%)
(17%)
(33%)

(17%)

2
6
1
2
0
0

4
8
5
2
0
0

I
3
2
1
1
I

(17%)
(50%)
(33%)
(17%)
(17%)
(17%)

1
4
1
2
0
0

(17%)
(67%)
(17%)
(33%)

2
5
2
2
0
1

(33%)
(83%)
(33%)
(33%)

2
5
1
2
0
0

(33%)
(83%)
(17%)
(33%)

(17%)

(17%)

(17%)

2004 (n=II)
4
7
9
0
I
0

(36%)
(64%)
(82%)

3
5
7
I
I
0

(27%)
(46%)
(64%)
(9%)
(9%)

(33%)
(67%)
(42%)
(17%)

3
7
8
2
1
0

3
5
4
5
0
0

(25%)
(42%)
(33%)
(42%)

4
8
4
4
0
0

(33%)
(67%)
(33%)
(33%)

(8%)

(8%)

Rural/special
2002 (n=II)
6
7
4
0
I
0

(55%)
(64%)
(36%)

6
7
6
1
1
0

(555%)
(64%)
(55%)
(9%)
(9%)

(27%)
(64%)
(73%)
(17%)
(9%)

3
4
5
4
0
0

4
7
9
6
0
0

(36%)
(64%)
(82%)
(55%)

5
6
6
2
1
1

(46%)
(55%)
(55%)
(18%)
(9%)
(9%)

(9%)

2004 (n=II)
5
6
3
2
0
1

(46%)
(73%)
(27%)
(18%)

3
7
4
2
0
1

(27%)
(64%)
(36%)
(18%)

(27%)
(36%)
(45%)
(36%)

3
5
4
4
0
0

(27%)
(46%)
(36%)
(36%)

2
3
3
5
0
0

(18%)
(27%)
(27%)
(45%)

3
4
4
5
0
0

(27%)
(36%)
(36%)
(46%)

2
5
3
3
1
1

(18%)
(45%)
(27%)
(27%)
(9%)
(9%)

2
7
3
2
0
I

(18%)
(64%)
(27%)
(18%)

(9%)

(9%)

(9%)

(9%)

No significant differences between 2002 and 2004, McNemars chhest
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TABLE 7.11 Sources of economic information, all hospitals, summarl'b
Variable

Drug literature

Independent
source
2002
2004

2002

2004

Cost per Quality Adjusted Life Year (QALY)

20

19

11

Cost per life year gained

19

17

Cost per event saved

17

Cost for shorter hospital stay

Drug company

Attempt to
calculate
2002
2004

Don't know

Don't wish to
use
2002
2004

2002

2004

3

2

1

1

1

3

4

2

1

1

1

8

7

8

1

0

0

1

6

8

11

13

1

0

1

0

10

8

9

9

6

2

2

1

1

13

9

8

7

6

2

1

1

1

2002

2004

13

13

11

1

13

12

12

7

18

12

13

9

11

15

9

14

Numbers Needed to Treat (NNT)

18

18

9

Median

18

18

11

"Number of respondents reporting use of sources or attempts to calculate.
~o significant differences between 2002 and 2004, McNemars chi 2 test
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TABLE 7.12 Respondents' opinions on decision-makers, clinicians and requests for guideline and OUR developmenta
Variable

All hospitals

Tertiary

Secondary

Rural/special

Probability
2oo4b
2002 vs
(n=28)
2004c

2002
(n=29)

2004
(n=28)

2002
(n=6)

2004
(n=6)

2002
(n=l2)

2004
(n=ll)

2002
(n=l1)

2004
(n=11)

2002b
(n=29)

4

4

5

4

4

4

3.5

5

0.92

0.27

0.45

Request guidelines/criteria for use when there
are safety/cost concerns?

3

3

2

2

3

3

4

4.5

0.26

0.01

0.53

Request DURs to review the use of new
medicines?

6

5

3

3

6

5.5

6

6

0.01

0.13

0.53

Request DURs to review the use of medicines
already in use?

6

6

4

3.5

6

6

6

6

0.16

0.03

0.80

3

3

4

2.5

3

3

3

4

0.57

0.15

0.27

Request DURs to review the use of medicines
already in use?

5

5

5

3

5

6

5.5

5.5

0.54

0.02

0.24

Request DURs to review the use of new
medicines?

6

5

5

4

5.5

6

6

6

0.50

0.05

0.86

How often do Decision-makers:
Request that clinicians develop guidelines/
criteria for use, for medicines already in use?

How often do Clinicians:
Request help from pharmacists with guideline
development for medicines already in use?

aMedian response on a scale from 1="always" to 6= "never".
bKruskal-Wallis test. Comparison of responses from different types of hospitals within each period.
cWilcoxon signed rank test. Comparison of responses to individual questions between the two periods.
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TABLE 7.13 Respondents' Opinions on Centralised Guideline and Drug Utilisation Review Developmenta,b,c
Variable

All hospitals
2002
(n=29)

Guidelines
BYPHARMAC
a) Yes
b) Yes if assessed as fair and evidence based
c) Yes only if in total agreement with own guidelines
d)No
BY AN INDEPENDENT EVALUATION GROUP
a) Yes
b) Yes if assessed as fair and evidence based
c) Yes only if in total agreement with own guidelines
d)No
Drug Utilisation Reviews
BYPHARMAC
a) Yes
b) Yes if happy with design and supporting evidence
c) Would prefer to develop own audit
d) No don't wish to participate
e) No insufficient staff to participate
BY AN INDEPENDENT EV ALUATON GROUP
a) Yes
b) Yes if happy with design and supporting evidence
c) Would prefer to develop own audit
d) No don't wish to participate
e) No insufficient staff to participate

2004
(n=28)

Secondary

Tertiary

Rural/special

2002
(n=6)

2004
(n=6)

2002
(n=l2)

2004
(n=11)

2002
(n=ll)

2004
(n=ll)

3 (10%)
19 (66%)
7 (24%)
0

2
18
7
1

(7%)
(64%)
(25%)
(4%)

0
6 (100%)
0
0

1 (17%)
3 (50%)
2 (33%)
0

2 (17%)
7 (58%)
3 (25%)
0

0
9 (82%)
2 (18%)
0

1 (9%)
6 (55%)
4 (36%)
0

1
6
3
1

4 (14%)
20 (69%)
4 (14%)
1 (3%)

3 (11 %)
19 (68%)
6 (21%)
0

1 (17%)
5 (83%)
0
0

1 (17%)
5 (83%)
0
0

1
8
2
1

(8%)
(67%)
(17%)
(8%)

1 (9%)
8 (73%)
2 (18%)
0

2 (18%)
7 (64%)
2 (18%)
0

1 (9%)
6 (55%)
4 (36%)
0

2
20
1
0
6

1
18
2
0
7

(4%)
(64%)
(7%)

0
5 (83%)
1 (17%)
0
0

0
4 (67%)
2 (33%)
0
0

1
8
0
0
3

(8%)
(67%)

(25%)

0
7 (64%)
0
0
4 (36%)

1 (9%)
7 (64%)
0
0
3 (27%)

1 (9%)
7 (64%)
0
0
3 (27%)

0
5 (83%)
1 (17%)
0
0

0
5 (83%)
1 (17%)
0
0

2 (17%)
8 (67%)
0
0
2 (17%)

1 (9%)
7 (64%)
0
0
3 (27%)

0
8 (73%)
0
0
3 (27%)

1 (9%)
6 (55%)
0
0
3 (27%)

2
21
1
0
5

(7%)
(69%)
(3%)
(21%)
(7%)
(72%)
(3%)
(17%)

2
19
1
0
6

(25%)
(7%)
(68%)
(4%)
(21 %)

(9%)
(55%)
(27%)
(9%)

aRespondents were asked "If Guidelines or Drug Utilisation Reviews were developed for new medicines by PHARMAC or by an Independent Evaluation
Groupb, would they be used in your hospital?"
blndependent Evaluation Group such as a Clinical Pharmacology Department, hospital Drug Information Department or Preferred Medicines Centre.
0
No significant differences between 2002 and 2004, McNemars che test.
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Drug Iriformation and Drug Utilisation staff

In both surveys, all hospitals provided a drug information (DI) service and about two-thirds a
drug utilization (DU) service. The majority ofDI and DU staffwere employed in tertiary
hospitals (Table 7.14). More DI (10.7 FTE in 2002 vs 15.6 FTE in 2004) but fewer DU staff
(10.1 FTE vs 7.7 FTE) were employed in 2004 (Table 7.15). Around 80% ofhospitals in both
surveys provided a clinical pharmacy service to over 50% of wards and around 20% to less
than 50% of wards. By 2004, three hospitals increased their level of service to over 50% of
wards (Table 7.14).There were significant increases in pharmacists (169 vs 206.2) and
technicians (94.5 vs 102.6) by 2004 (p<0.01) (Table 15). For pharmacists this was greater for
tertiary (27.3, 31 %) than secondary (8.4, 14%) and rural/special hospitals (1.5, 8%).
Regression analysis of independent hospitals indicated an association between increased
clinical pharmacist staff-time (FTEs/1 00 beds) and increased number of DURs undertaken
(p<0.01) in both surveys, and for DU+DI pharmacists (p<O.Ol) in the 2002 survey (Table
7.16). Regression analysis indicated an association between increased clinical pharmacy stafftime and increased hospital-wide campaigns only in the 2002 survey (p<0.05). No associations
were found between staff-time and bulletins in either survey.
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TABLE 7.14 Services provided by hospital pharmacy departments for the two years ending July 2002 and July 2004a
Variable

Pharmacy Services
Drug information
Drug utilisation
Clinical Pharmacy for majority of wards
Clinical Pharmacy for <50% of wards
Aseptic production ofTPN, cytotoxics etc
Out-patient dispensing
Other pharmacy services

Tertiary

All hospitals
2002
(n=29)

2004
(n=28)

29 (100%)
19 (66%)
22 (76%)
7 (24%)
13 (45%)
18 (62%)
16 (55%)

28 (100%)
18 (64%)
23 (82%)
4 (14%)
12 (43%)
16 (57%)
13 (46%)

2002
(n=6)

6
5
6
0
4
1
2

(100%)
(83%)
(100%)
(67%)
(17%)
(33%)

Rural/special

Secondary
2004
(n=6)

6
5
6
0
4
3
2

(100%)
(83%)
(100%)
(67%)
(50%)
(33%)

2002
(n=12)

12 (100%)
7 (58%)
9 (75%)
3 (25%)
7 (58%)
10 (83%)
7 (58%)

2002
(n=11)

2004
(n=11)

11
7
10
0
7
7
5

(100%)
(64%)
(91%)
(64%)
(64%)
(46%)

11
7
7
4
2
7
7

(100%)
(64%)
(64%)
(36%)
(18%)
(64%)
(64%)

2004
(n=11)

11
6
7
4
1
6
6

(100%)
(55%)
(64%)
(36%)
(9%)
(55%)
(55%)

Others 2000/2: lectures/education-nursing, medical, pharmacy staff, patient groups, external groups; self-medication assessment; discharge patient counselling;
M&T committee roles; DHB management roles; medical and surgical ward round attendance; 24 hour on-call service

Others in addition to above 2002/4: full IPD service; chronic pain team; at-risk mental health; medication discharge summary to GPs; clinical pharmacy to rest
homes; cardiac and COPD rehabilitation; home IV service

•No significant differences between 2002 and 2004, McNemars chhest
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TABLE 7.15 Staffing and demographic information
All hospitals

Full Time Equivalents (FTEs)
a) Pharmacists
b) Interns
c) Technicians
Total
FTEs employed in Drug Utilisation activities
a) Pharmacists
b) Technicians
c) Clinical Pharmacologists
d) Others, please state (registrar; students)
Total

Rural/special

Secondary

Tertiary

2002
(n=29)

2004
(n=28)

2002
(n=6)

2004
(n=6)

2002
(n=12)

2004
(n=11)

2002
(n=11)

2004
(n=11)

169
26
94.5
289.5

206.2a
27
102.6a
335.8b

88.7
17
42.4
148.1

116
14
49
179

62.5
7
41.9
111.4

70.9
11
37.5
119.4

17.8
2
10.2
30

19.3
2
16.1
37.4

8.2
0
0.6
1.3
10.1

6.6
0
0.8
0.3
7.7

6.9
0
0.6
1
8.5

5.3
0
0.8
0
6.1

1.3
0
0
0.3
1.6

1.2
0
0
0.3
1.5

0
0
0
0
0

0.1
0
0
0
0.1
I

FTEs employed in Drug Information activities
a) Pharmacists
b) Technicians
c) Clinical Pharmacologists
d) Others, please state
Total
Total number of beds in each hospital (estimated)
(Including subsidiary hospitals serviced)

10.7
0
0
0
10.7

15.1 c
0
0.3
0.2
15.6a

7.5
0
0
0
7.5

9.8
0
0.3
0
10.1

3.2
0
0
0
3.2

4.5
0
0
0.2
4.7

0
0
0
0
0

0.8
0
0
0
0.8

9,861

9,456

4,700

4,285

3,793

3,765

1,368

1,406
'

Teaching hospitals
Site for teaching medical students

15

16

5

6

6

4

4

6

ap<0.01, bp<0.001, cp<0.05, Wilcoxon signed rank.

191

TABLE 7.16 Regression analysis of key QUM activities and staff time in independent hospitals for the two years ending July 2002
and July 2004
Increasing stafftime (FTE/100 hospital beds) and association with:
2004

2002
p

Adjusted-R squared

p

Adjusted-R squared

All clinical pharmacists

0.01

0.24

0.002

0.32

DU+ DI pharmacists

0.01

0.20

0.28

0.01

All clinical pharmacists

0.25

0.02

0.29

0.01

DU+ DI pharmacists

0.09

0.11

0.79

0.06

All clinical pharmacists

0.02

0.21

0.16

0.05

DU+ DI pharmacists

0.85

-0.04

0.56

-0.03

Increased DURs

Increased Bulletins

Increased hospital-wide Campaigns
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7.3 Discussion
The surveys for this investigation indicated a range of activities were used to promote QUM in
New Zealand hospitals in 2000/2 and 2002/4. Activity levels appeared similar in both periods,
but some changes in activities were noted in the latter period. PHARMAC's initiatives were
still evolving in 2002/4 and did not appear to have influenced QUM activities. Parallel QUM
initiatives began in 2002/4 that may have influenced QUM in New Zealand hospitals.

In 2002 PHARMAC outlined their intention to coordinate QUM activities in New Zealand
Hospitals in their National Hospital Pharmaceutical Strategy. [2] Later that year they began
discussing a QUM Strategy with a national committee of hospital pharmacy and purchasing
managers (the Hospital Pharmacists Advisory Committee, HPAC). In 2003 PHARMAC
published a Quality Use of Medicines Strategy and set up a national steering group (the
National QUM Assessment Committee, NQAC) to develop a national agenda for hospital
QUM activities.[374] Concurrent with this, the District Health Boards (DHBs) ofNew Zealand
set up a Safe Use of Medicines group, meeting initially in April2003.[428] Initially the
group's agenda was the Safe Use ofMedicines and they published a list of six high-risk
medicines to target for urgent action: warfarin, heparin, potassium, diltiazem, insulin and
morphine. In addition they highlighted other areas: Information Technology,
primary/secondary care interface, drug information, pharmacy services, reporting and
monitoring medication incidents, and a national QUM policy. In 2004 PHARMAC met with a
working party of representatives from the DHBs, and the Ministry of Health (MOH). The party
decided to pursue QUM coordination under the Safe Use of Medicines banner as the "Safe and
Quality use of Medicines" (SQM) group. At this point, PHARMAC put their original plans to
coordinate QUM on hold and chose to participate in the SQM process.[429] PHARMAC and
the MOH are now represented in the larger SQM group; the group also consists of health
professionals from eight DHBs (pharmacy, nursing, management, public health, internal
medicine, general practice and pharmacology).

Interestingly, the 2004 survey reported an increase in DURs on some drugs highlighted by the
SQM group. In April 2003 the group named warfarin and heparin as two of six target
medicines recommended for safe use of medicines initiatives.[428] The survey reported an
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increase in DURs on anticoagulants by 2004. Further research would need to be undertaken to
establish whether the SQM group activities were a possible influence. Another interesting
change was the significant increase in the number of hospitals with antimicrobial guidelines. It
is possible that recently-introduced Ministry of Health accreditation standards that require that
hospitals to have a documented policy on antibiotic use, may have had some influence.[430]
Again, further research would need to be undertaken to establish whether this was the case.

Although both periods showed similar overall QUM activity, the 2004 survey indicated a
significant increase in: hospital intranet formularies, interest in DURs amongst tertiary hospital
decision-makers and clinicians, and numbers of pharmacists employed. In addition there was a
significant association between increased DURs and increased numbers of clinical pharmacists.
Increases were also seen in bulletin production (tertiary hospitals, and numbers of hospitals).
By 2004, more hospitals provided a clinical pharmacy service to over 50% of wards but there
were still 20% of hospitals not providing this level of service. This is a major concern that
needs to be addressed since limited clinical pharmacy services may put patients at increased
risk ofharm from prescribing errors.[431] This was recognized by the Health and Disability
Commissioner who recently commented after a recent fatality resulting from a prescribing
error in a New Zealand hospital "I consider it likely that had a pharmacist been called to see
Mrs B and review the drug chart, the error would have been identified." [432] Another
decrease was in the numbers ofDURs and campaigns. This may have been due to decreased
DU staff, increased clinical pharmacy activities, or perhaps increased complexity in the DURs
undertaken. Several complex DURs have been reported involving patients in both primary care
and hospital settings.[335-337] The outcomes of individual DURs were not examined so this
may be a topic for further research. However a number of studies report that DURs plus
feedback can improve the quality of medicine use.[99, 113, 313, 314]

Overall the QUM activities reported in these surveys appear similar to those in other countries
(DURs and campaigns undetiaken, bulletins, formularies and guidelines developed, and drug
expenditure information distributed).[89, 173-176, 188] Although the 2004 survey reported an
increased use of medicines information bulletins in tertiary hospitals, studies indicate that
educational outreach and local opinion leaders are more effective than bulletins alone in
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influencing change.[98, 100, 101] The surveys did not examine whether bulletins were isolated
QUM measures or part of wider educational campaigns, and further research would need to be
undertaken to determine this.

There were limitations to this investigation and, as with other surveys, a need to minimise
potential bias. The questionnaire was pilot tested to reduce bias from misunderstanding, and
telephone and e mail reminders were used ensure a high response rate and reduce bias from
missed responses. However some bias is difficult to minimize and may have occurred (e.g.,
recall bias and bias from attempts to make a socially-desirable response). Where details of
activities were sought e.g. types ofDURs, estimates would have been more accurate. A survey
of clinical directors may have identified other hospital-based QUM activities but chief
pharmacists were selected for two reasons: firstly they have a hospital-wide view of QUM
activities, and secondly to avoid double counting of activities. The scope for statistical analysis
was limited by the small number of hospitals, and particularly by small numbers within subgroups.

7.4 Conclusion
Our surveys reported a range of activities were in place to promote QUM in New Zealand
hospitals in 2000/2 and 2002/4. Overall activities were similar in both periods with some
changes noted in the latter two years. The changes in the activities noted in the original
hypotheses were: an increase in formulary development in the hospitals, and an increase in the
numbers of Drug Information pharmacists. However changes were not directly influenced by
PHARMAC's National Hospital Pharmaceutical Strategy. It is anticipated that, in future,
hospital QUM activities may be influenced by the recently established SQM group.
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CHAPTER 8. AVAILABILITY OF MEDICINES SURVEY

8.1 Context
This chapter outlines the results of the Availability ofMedicines surveys unde1iaken in 2004
and 2005. The surveys requested chief pharmacists' opinions on changes to the availability of
medicines resulting from the Strategy i.e. details of:
•

any loss of access to useful pharmaceutical items and how this was overcome

•

of Section H items considered inferior in the hospitals, and

•

of any useful new pharmaceutical items resulting from Section H contracts.

The background and introduction to the present chapter were discussed in sections 1.3, 1.4, 1.7
and 1.8 ofthe introductory chapter, and the methodology in section 2.5.1 of the methods
chapter.

Aims
The aim of the investigation was to determine whether the Strategy would influence the
availability of medicines. The overall hypothesis was that there would be a change in the
availability of medicines as a result of the Strategy's new contracts. The individual hypotheses
were that these would result in:
1. favourable effects on the availability of medicines.

2. unfavourable effects on the availability of medicines.

8.2 Results
Twenty-eight hospitals (97%) responded in 2004, and 25 (86%) in 2005. One secondary
hospital did not respond in 2004, and one tertiary and three rural/special hospitals in 2005.
The results supported the overall hypothesis that the Strategy's new contracts would influence
the availability of medicines, and the individual hypothesises that the Strategy would have both
favourable and unfavourable effects on the availability of medicines. These are outlined below.
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Unfavourable effects
Loss of access to useful pharmaceuticals
Some loss of access to useful products was reported (Table 8.1) The Strategy was thought to
have reduced the choice of products and pack sizes available, led to some discrepancies in
availability between hospital and community, and to some temporary shortages of products. In
addition, some respondents thought the Strategy may have contributed to more medicines
being available as unlicensed medicines only (Section 29 medicines) and to increased sourcing
of products from overseas. Other respondents thought these trends began before the Strategy.

Reduced choice ofproducts
Eighteen hospitals in total commented on some aspect of reduced product choice. Eight
commented on the lack of choice ofbrand ofparacetamolliquid (Table 8.1). Four ofthese
reported that some children disliked the taste of the Section H brand, and it was difficult to
keep the use of other brands below the 20% Discretionary Variance (DV) limit. Two hospitals
commented on the lack of a colour-free brand of paracetamolliquid, and one that issues over
paracetamolliquid were resolved in July 2005 when the DV limits were removed and other
brands could be purchased without fear of a compensation payment. One hospital reported a
lack of access to metoclopramide injection. Their anaesthetists refused to use the Section H
brand because its labelling was similar to that of suxemethonium injection and they thought
there was a potential for medication error. Other (more expensive) antiemetics were used
instead. One respondent commented that the Strategy limited choice for patients in hospital
since, unlike patients in the community, hospital inpatients cannot pay extra for a preferred
brand. Four hospitals reported examples of reduced patient choice i.e. lack of access to a brand
of a glyceryl trinitrate spray used in the community (Nitro Lingual), and to a well-established
long-acting morphine tablet (LA-Morph). Another hospital reported a lack of hydrocortisone
ointment on Section H (only a cream was listed). One hospital thought the Strategy had
reduced access to drug company patient-support such as patient leaflets and patient aids.

In addition to the above issues, ten hospitals reported they no longer had access to coated
paracetamol tablets, and that some patients found uncoated tablets difficult to swallow.
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TABLE 8.1 Loss of access to useful pharmaceuticals- (i) July 2004, (ii) July 2005
All hospitals

Tertiary

Secondary

Rural/special

(i)
(n=28)

(ii)
(n=26)

(i)
(n=6)

(ii)
(n=5)

(i)
(n=11)

(ii)
(n=12)

(i)
(n=ll)

(ii)
(n=9)

4
1
1
0
0
0
0
I

4
I
0
I
3
I
I
0

1
0
I
0
0
0
0
0

1
0
0
0
0
0
0
0

1
0
0
0
0
0
0
I

2
I
0
0
I
0
I
0

2
I
0
0
0
0
0
0

1
0
0
1
2
I
0
0

0
I
1

3
I
0

0
I
0

0
0
0

0
0
0

I
1
0

0
0
I

2
0
0

1
0

4
3

0
0

0
0

I
0

2
3

0
0

2
0

0
0
0
0
0

1
3
1
I

0

1

0
0
0
0
0

0
0
0
0
0

I
2
0
1
1

0
0
0
0
0

0
0
I
0
0

2
2
1

2
0
3

0
1
0

2
1
I

0
0
2

0
0
0

1
0
0

Reduced choice ofproducts
Paracetamolliquid- lack of pleasant tasting brand
Paracetamolliquid- lack of colour-free version
Metoclopramide injection- lack of distinctively labelled product
Patient choice - no opportunity to pay extra for preferred brands
Glyceryl trinitrate spray - no access to community brand
Long-acting morphine- no access to established brand
Hydrocortisone ointment -the Section H product is a cream
Reduced support from drug companies - leaflets, aids for patients?

Reduced choice ofpack size
Hydrocoriisone cream I5g only- no 500g pack
Lack of small pack sizes in general
Water for injection- no 20m! ampoules

Discrepancies between community and hospital products
Glyceryl trinitrate sprays - different brands listed/funded
Salbutamol inhalers - different brands listed/funded

Temporary product shortages
Pamidronate injection
Allopurinol tablets
Lorazepam tablets
Amikacin injection
Local anaesthetic injections

1
0
0
0

Section 29 changes and sourcing products overseas
More medicines now only available as Section 29
Needing to source more medicines from overseas
Discontinuations etc may/may not result from the Strategy

1
0
1
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This issue was not strictly a result of the Strategy since the uncoated tablets were not listed in
Section H, and hospitals were not obliged to use them. However, hospitals were using uncoated
tablets as the only reasonably priced source of paracetamol tablets because of a change to a
"sole-supply" contract for community prescribing. In 2003, PHARMAC had established a new
community contract where only the uncoated tablets were funded for community prescribing,
at a lower price. Coated tablets, no longer subsidised for community prescribing, resumed their
list price which was approximately twice their previous price. Respondents perceived this as a
"PHARMAC effect" so reported it. One respondent noted that the issue was resolved in July
2005 when a community contract was agreed for both brands at similar low prices.

Another PHARMAC issue raised but not resulting from the Strategy was a perceived loss of
access to fentanyl patches for patients with renal disease. A hospital had supplied these to
outpatients in the past, but was not allowed to do so under the Discretionary Community
Supply (DCS) scheme. The DCS scheme, described in the Introductory Chapter, was not part
ofPHARMAC's Strategy but arose from discussions with the Hospital Pharmacy Advisory
Committee, HPAC. The same hospital felt that criteria for supplying the low molecular weight
heparin enoxaparin were somewhat restricted under the DCS scheme.

Reduced choice ofpack sizes
Six respondents commented on difficulties in accessing appropriate pack sizes (Table 1). Three
reported that only 15g tubes ofhydrocortisone cream were available on Section Hand that
ordering 500g had resulted in a compensation payment liability of $5,000. However the
company involved chose not to pursue these payments. Two hospitals reported that the large
pack sizes on Section H contracts (e.g. frusemide 40mg in 1,000s) meant that considerable staff
time was spent in repackaging; one hospital stated this caused difficulties when refilling their
hospital-wide automated dispensing system. One hospital preferred 20ml ampoules of water
for injection rather than the 1Oml ampoules on contract.

Discrepancies between hospital and community products
Eight hospitals reported discrepancies between products available in hospital and the
community and a lack of access to products available in the community (Table 8.1 ). Two
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glyceryl trinitrate sprays were available, Glytrin in hospitals, (Section H) and Nitrolingual in
the community (Pharmaceutical Schedule, Section B). Two salbutamol inhalers were available,
Ventolin in hospitals, and Salamol in the community. Some patients in hospital were confused
when supplied a different product in hospital, noted differences in the products (force of the
spray, taste) and required reassurance.

Temporary shortages

In 2005, seven hospitals highlighted some temporary shortages of Section H products i.e.
allopurinol tablets, pamidronate injection, lorazepam tablets, amikacin injection, and local
anaesthetic injections (Table 8.1). It appeared that shortages were usually resolved in weeks,
but some took several months to resolve.

Section 29 changes and sourcing products overseas

Four hospitals suggested that more medicines were available only as unlicensed medicines than
before the Strategy (Section 29 medicines) (Table 8.1). Two thought more products needed to
be sourced from overseas than before the Strategy. However, four others thought it would be
difficult to attribute changes solely to the Strategy, since these trends started a number of years
before its launch.

How loss of access was overcome

Respondents used several methods to overcome the loss of access to products (Table 8.2). Six
reported they would use other medical entities (with the same therapeutic effects) if dissatisfied
with a Section H product. This avoided problems with DV penalties, but might increase costs.
Two would use a different brand or pack size (same medical entity) but endeavour to keep
within the DV limits. One of these reported keeping a close watch for "out-of-stocks" and
would seek PHARMAC's permission to exceed the DV limit as soon as possible. One hospital
used short-dated Section H stock (allopurinol tablets) for a short time after their expiry. Two
stated they would repack products if small packs were needed but not available. The hospital
requiring hydrocortisone ointment made an extemporaneous ointment, and the hospital
reporting lack of patient information leaflets, supplied leaflets at their own expense. One
hospital explained product changes to patients, whenever necessary and for treatments such as
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TABLE 8.2 How loss of access was overcome- (i) July 2004, (ii) July 2005
Tertiary

All hospitals
(i)
(n=28)

(ii)
(n=26)

(ii)
(n=5)

(i)
(n=6)

Rural/special

Secondary
(i)
(n=ll)

(ii)
(n=12)

(i)
(n=ll)

(ii)
(n=9)

Use alternative- other medical entities

6

0

2

0

3

0

1

0

Use alternative- same medical entity, different brand, watch DV limit

0

2

0

0

0

2

0

0

Use Section H product- all circumstances

1

1

0

0

0

0

1

1

Use expired stock for short time period

0

1

0

1

0

0

0

0

Repackage

2

0

1

0

1

0

0

0

Manufacture extemporaneous product

0

1

0

0

0

1

0

0

Provide leaflets for patients

0

1

0

0

0

1

0

0

Explain changes to patient

0

1

0

0

0

0

0

1

Source product from overseas

1

1

1

0

0

1

0

0

Organised wholesaler contracts for frequently used non-section H products

1

0

0

0

0

0

1

0

Suggest patient seeks alternative government funding for on-going

0

1

0

0

0

0

0

1

treatment, if appropriatea
a Accident

Compensation scheme (ACC), Work and Income New Zealand (WINZ)
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tramadol (available in hospital under Section H but not funded for continued treatment in the
community) they would suggest patients seek funding for ongoing treatment through a
government disability/social security scheme such as Accident Compensation (ACC) or Work
and Income New Zealand (WINZ). The hospital highlighting DCS-imposed restrictions
reported that enoxaparin injection and fentanyl patches were now supplied according to the
scheme i.e. for inpatients on discharge only, and for the specified duration.

Examples of Section H items perceived as "inferior"

There were 44 reports of Section H items being perceived as "inferior" (Table 8.3). One
hospital highlighted look-alike ampoules of sodium chloride injection and water for injection
as a nuisance/potential hazard. Three hospitals considered the similar labelling of
metoclopramide and suxemethonium injections as inferior labelling, and a safety hazard. One
respondent commented "Some of these changes are increasing the risk of error occurring. I
consider that PHARMAC are not taking sufficient account of the safety issues involved in
packaging and presentation".

Eight respondents thought the Section H paracetamolliquid an inferior product; four
commented that children did not like the taste. One respondent commented that this was
resolved in June 2005 when the DV limit was removed. Eleven hospitals considered the
Section H (and community) long-acting morphine product inferior to the one it replaced; some
highlighted reports of reduced pain relief, and lack of information on rectal use. One hospital
noted this was resolved in July 2005 when DV limits were removed and other brands could be
purchased without penalty. Four hospitals reported some dissatisfaction with the hospital brand
of glyceryl trinitrate spray: nurses reported its stronger mist affected them when administering
it; arthritic patients found it difficult to use; it was difficult to see when the spray was empty;
and there was no placebo available to demonstrate to new users. Seven hospitals considered
large pack sizes inferior as some items required repacking; nurses in one hospital thought one
litre bottles of paracetmolliquid difficult to handle. Some products were reported as inferior by
only one hospital each: allopurinol, ranitidine, and multivitamins tablets (short-expiry
products); injections in glass ampoules (potentially hazardous); patient information leaflets for
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TABLE 8.3 Section H products considered inferior- (i) July 2004, (ii) July 2005
Tertiary

All hospitals

Secondary

Rural/special

(i)
(n=28)

(ii)
(n=26)

(i)
(n=6)

(ii)
(n=5)

(i)
(n=11)

(ii)
(n=12)

(i)
(n=11)

(ii)
(n=9)

Metoclopramide and suxemethonium injections - "look-alike" products

3

0

2

0

1

0

0

0

Water for injection and sodium chloride injection- "look-alike" products

1

0

1

0

0

0

0

0

Paracetamolliquid - taste?

3

5

0

1

2

3

I

1

Long-acting morphine tablets - suitable for rectal use? less effective?

3

8

1

1

1

2

1

5

Glyceryl trinitrate spray - arthritic patients? nurses? when empty?

I

3

0

0

I

1

0

2

Nicotine patches- different dosing schedule to previous brand

0

1

0

0

0

0

0

1

Large pack sizes - repackaging

3

4

0

1

2

1

1

2

Glass ampoules - safety issues

0

1

0

1

0

0

0

0

Allopurinol tablets - short expiry

0

I

0

1

0

0

0

0

Ranitidine - short expiry

1

0

1

0

0

0

0

0

Multivitamins- short expiry

1

0

1

0

0

0

0

0

Plasma expander - anaesthetists considered this inferior

0

1

0

0

0

I

0

0

Ophthalmic injection - ophthalmologists considered this inferior

1

0

0

0

1

0

0

0

Pamidronate injection - considered as inferior, no details

1

0

0

0

0

0

1

0

Fentanyl patches - considered as inferior, no details

1

0

1

0

0

0

0

0

Patient information leaflets for generic tamoxifen - considered inferior

0

1

0

0

0

1

0

0

--~---······---~---·····---~---······----·········----·········--··········-~---·······----···········--····----~-----------············-~

--······----

--~---····-

--------
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the Section H brand of tamoxifen (less informative); a new brand of nicotine patches (changes
in the dosing regimen); and some consultants were reportedly less satisfied with a plasma
expander and an ophthalmic injection (reasons were not given). Generic versions of
pamidronate injection and fentanyl patches were rep011ed as "inferior", again the reasons were
not given.

As before, some PHARMAC, but non-Strategy-related issues were highlighted. Eleven
respondents reported the uncoated paracetamol tablets in use were inferior (more difficult to
swallow) but one stated this was resolved in July 2005 with a new community contract for both
brands at similar low prices. The same issue was reported for uncoated codeine-paracetamol
tablets (not Section H).

One respondent thought there were no "inferior" Section H products. "There are none. All new
pharmaceuticals and changes in pharmaceuticals are tabled at the regular meeting of the
Medicine Advisory Committee. All Section H product changes have been received by the
Medicine Advisory Committee without expression of concern." Another, when asked for
examples of inferior products, commented "Not really- whilst there has been criticism ofthe
brand of salbutamol inhaler and glyceryl trinitrate spray, the comments made have not been
substantiated when put to the test and seem to follow the drug rep visits to the wards etc. We
had no need to purchase any of the DV brands."

Favourable effects
Useful/new pharmaceutical items available on Section H contracts

Fourteen comments were made regarding useful/new items becoming available on Section H
contracts (Table 8.4). Four hospitals reported access to phenylephrine, rutuximab and
recombinant factor VIII injections as advantageous, and four that lower prices for ondansetron
tablets and injection, ciprofloxacin tablets and infusion, and volatile anaesthetics, were
advantageous. A number of additions to Section H were also additions to medicines subsidised
for use in the community, with identical prices agreed (Section B of the Pharmaceutical
Schedule) e.g. six hospitals highlighted hospital and community access to pioglitazone,
gabapentin, imatinib, and olanzepine as advantageous.
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TABLE 8.4 Useful/new pharmaceutical items available on Section H contracts- (i) July 2004, (ii) July 2005
Tertiary

All hospitals

Secondary

Rural/special

(i)
(n=28)

(ii)
(n=26)

(i)
(n=6)

(ii)
(n=5)

(i)
(n=11)

(ii)
(n=12)

(i)
(n=11)

(ii)
(n=9)

Phenylephrine injection

1

0

1

0

0

0

0

0

Rituximab injection

1

1

0

0

1

1

0

0

Recombinant factor VIII injection

0

1

0

0

0

1

0

0

Ondansetron - lower price

0

1

0

1

0

0

0

0

Ciprofloxacin tablets and infusion - lower price

0

2

0

0

0

2

0

0

Volatile anaesthetics - lower price

0

1

0

0

0

1

0

0

Imatiniba

1

0

0

0

1

0

0

0

Olanzepine wafersa

0

1

0

0

0

1

0

0

Pioglitazonea

0

3

0

1

0

2

0

0

Gabapentina

0

1

0

0

0

1

0

0

aHospital (Section H) and community (Section B) contract (identical prices)
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General comments
Respondents made some general comments on aspects of the Strategy, mainly in 2005. A few
commented that there were sometimes different brands of products agreed for hospital use
(listed in Section H of the Pharmaceutical Schedule) to those agreed for funding for
community use (listed in Section B of the Schedule). This could cause difficulties. One
commented "A problem, especially for small organizations that use a Preferred Wholesaler
for bits and pieces, is when the product on Section His different from Section B. Wholesalers
only tend to keep what is on Section B and when brands are different we can have trouble
sourcing the Section H product. If we substitute we get into trouble and are threatened with a
$5,000 fine for a product worth two or three dollars!" Another commented "The biggest
problem is authorizing a different brand from the community funded brand in the
Pharmaceutical Schedule: 1) explaining to patients 2) holding brands in the pharmacy 3)
explaining to PHARMAC why we have purchased certain items." Another commented on
difficulties for hospitals with an additional community pharmacy role "I feel that PHARMAC
needs to ensure that Section B and Section H are matched - product wise and time wise. This
is quite important to us as we service our DHB dementia and long stay unit by means of
prescriptions paid for by HealthPAC - hence acting in a community pharmacy role for this
part of our service."

A few respondents commented on out of stock items and discontinuations and felt it was hard
to know whether PHARMAC's Strategy had been an influence. One commented "There has
been an increasing number of stock-outs in the past 12 months where products are not
available for prolonged periods e.g. adrenaline 1 in 10,000 (10mL), and Neocytamen
injection. What I can't work out is whether this is related to PHARMAC's sole-supply
contracts or if it would have occurred anyway (international markets etc). But has
PHARMAC's policy of awarding sole-supply contracts forced other suppliers out of New
Zealand so that when there is a shortage from the primary contract no one is willing/able to
fill the gap?" Another commented "I didn't answer last year and I have the same feeling this
year that's it just too hard to tell. Only about 40-50% of our lines are under Section H and it's
really hard to know what would have changed anyway. Some products that have disappeared
from New Zealand have gone globally so hard to blame Section H or PHARMAC, tempting
though it might be." Another commented "All the out of stock problems we are having are
not on Section H."
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A few unsolicited comments were made on the overall effects of the Strategy. Comments
were mixed: positive about price reductions, but negative about the extra work involved in
adhering to new restrictions.

A respondent from a tertiary hospital commented "In general things haven't really changed
for us for better or worse and I think the number analysis is far more objective and useful. To
be honest the DCS/HEC scheme has caused us far more grief, paperwork and wasted time
than Section H, and has reduced access to useful therapy for some patients."

Respondents from secondary hospitals commented "Overall, I think the concept is good but
the administration of it is a nightmare (e.g. to make sure we don't accidentally buy the wrong
brand)! I wish this part could be made easier (presumably by computer software)". Another
respondent commented "To me it seems a bit better now than in 2002. The process has
smoothed somewhat. Just now the headaches seem to be the need to gear up to claim for the
Cancer Treatment drugs, and the Discretionary Community Supply restrictions and Hospital
Exceptional Circumstances turn-downs". Details of these schemes are in the Introductory
Chapter (1.8). Another respondent, commenting on access and prices said "No-we had good
access (to pharmaceuticals) before, but now we do have price advantages."

There were some comments from rural/special hospitals. One respondent thought the
Strategy functioned well as a national contracting mechanism, but thought there were
significant gaps in contracts amongst high-expenditure items for their hospital. Another
commented: "Certainly in most instances there has been a price reduction. Against this
though the larger pack sizes are creating more work for hospital pharmacies requiring more
pack downs, more room for error, and the pack downs look similar". Another commented on
an issue that needs further study: "The only other disadvantage of the Hospital Contract is
where the "tender" item is from a company with draconian Terms of Trade (either a large
minimum order quantity per item- e.g. minimum order quantity of 300 packs- or a large
minimum order value -e.g. over $1,000 - or a maximum frequency of orders per month usually one per month, which doesn't allow for sudden changes in consumption in a small
hospital). Since the introduction of Section H, quite a few companies have become a lot
tougher in their Terms of Trade, which really hits a small DHB like ours". A final comment
from a rural/special hospital: "Overall I don't feel that Section H has been particularly helpful
or unhelpful. It does limit choices and means you have to be very alert to ensure you
purchase the contracted brands or risk the dreaded fine. As often there is only one brand to
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choose from I do not see that PHARMAC can really dictate prices to any great extent on the
more expensive items."
8.3 Discussion

The present investigation indicates that the Strategy has had some modest effects on the
availability of some medicines. Effects have been both favourable and unfavourable,
supporting the original hypotheses. The investigation has provided some insight regarding
both types of effect. However the investigation has not allowed us to quantify their impact.
With regard to favourable effects, some new, useful items were listed and some commonly
used items were available at reduced cost. With regard to unfavourable effects, there were
some out of stock items, short-dated items, and brand choice restrictions towards products
perceived as inferior. Out of stocks and short-dated supplies were usually resolved in weeks
or months, but changes to brand choice restrictions usually took more than a year. A
controversial issue was whether the Strategy had increased the need to source medicines from
overseas or use unlicensed medicines during the period of the investigation. As these trends
existed before the launch of the Strategy it was difficult to know whether they resulted
directly from the Strategy. In general, respondents found it hard to identify effects solely due
to PHARMAC's National Hospital Pharmaceutical Strategy and had a tendency to report
effects due to other PHARMAC activities.

The surveys indicated some favourable effects on the availability of hospital pharmaceuticals.
Some commonly used products became available at reduced prices, some new, difficult to
source and/or very expensive products prior became available, and some of these were agreed
for both community and hospital listing, Consistent with reports from pooled procurement
elsewhere (USA, UK, Canada, Norway, China, Caribbean States, Persian Gulf) availability at
reduced cost was considered the major benefit ofPHARMAC's scheme.[52-61]

Some unfavourable effects on medicines' availability were identified. A few products were
"out of stock" for short periods and alternative brands/other medical entities, often more
expensive, had to be used; short-dated products required careful purchasing and stock
rotation; and hospital-community product discrepancies resulted in time-consuming
explanations to patients and carers. The main unfavourable effects however appeared to be
the restrictions on brand choice. Because of low variance limits and the potential for
compensation payments there was limited access to alternatives for products regarded as
"inferior". Brand choice restrictions have been identified as a major disadvantage in other
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reports on pooled procurement.[52, 60, 170] Restrictions reduce the range of medicines
available. Authors emphasize the need for user involvement before making deals with
suppliers.

Compliance with contracts appears to be an issue in pooled procurement. Frustration with
choice restrictions and perceived lack of access to medicines may reduce compliance.[52, 56,
58] Purchasers in the USA reported frustration with the lack of product choice when smaller
schemes amalgamated and purchasers were "locked out of contracts".[52] In 1980 a
voluntary scheme inN ew Zealand reported that compliance with hospital contracts reduced
over time.[56] The reasons for this were not examined but may have been similar to those
noted in the USA.[52] Compliance rates may vary from scheme to scheme. A voluntary
scheme in UK hospitals in 1997 reported a compliance rate of around 60%, based on the
responses to a questionnaire.[58] In contrast, compliance rates for USA hospitals with
contracts with Group Purchasing Organisation was around 90-100%.[52] This semimandatory approach in the USA, where hospitals agree to a high level of compliance but are
allowed to purchase a small percentage of non-contract items, may reduce frustration with
brand choice restrictions and improve overall compliance.[52] PHARMAC uses a similar
approach with their discretionary limits, allowing purchase of 0-20% of some items outside
of contracts, without penalty. The threat of compensation payments motivates hospitals to
comply with their scheme, but quicker responses on products regarded as "inferior" would
give hospitals more confidence in PHARMAC's abilities to manage hospital pharmaceuticals
over the longer term.

There were a number of limitations to these surveys. As with other surveys there was a
possibility of introducing bias from a poor response. To reduce this potential, respondents
were closely followed up by e-mail and telephone. Other sources of bias were difficult to
minimise and may have been incorporated: recall bias, positive or negative bias towards
PHARMAC, and bias from attempts to make a desirable response. Recall bias may have
resulted in under-reporting of "useful" or "inferior" products. There appeared to be some
confusion amongst the respondents in identifying Strategy-related issues. However, where
issues concerned with other PHARMAC policies were raised by the respondents, these have
been discussed as "non-Strategy-related issues" in the results section of this present
investigation. Because the survey contained open questions and there were no "prompts" for
respondents, the numbers reporting any advantageous or disadvantageous effects on
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availability were somewhat arbitrary. It is possible that more issues may have been raised if
qualitative interviews had been undertaken.

8.4 Conclusion
The present investigation indicated that the Strategy has had some modest effects on the
availability of medicines. The hypotheses that the Strategy would have both favourable and
unfavourable effects on the availability of medicines were supported. Favourable effects were
the availability of medicines at reduced cost and the availability of some new medicines.
Unfavourable effects were out-of-stock and short-dated items, brand choice restrictions, and
products perceived as inferior. Unfavourable effects were usually resolved within weeks or
months, but some of them took over a year. The investigation provided some insight into
favourable and unfavourable effects, but did not allow us to quantify their impact. Whether
the Strategy resulted in an increased need to source medicines from overseas and increased
use of unlicensed medicines was unclear.
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CHAPTER 9. DISCUSSION AND CONCLUSIONS

9.1 Overview of the study

The investigations in this thesis have examined the impact of each part of New Zealand's
National Hospital Pharmaceutical Strategy, and the impact of the Strategy's new contracts on
the availability of those medicines. Data on pharmaceutical expenditure and activities were
sought from chief pharmacists' at all twenty-nine public hospitals with a pharmacist on-site,
the major public hospitals in New Zealand. Six investigations were undertaken in total in the
four years following the Strategy's implementation. These were on the three areas of the
Strategy's focus, Price Management, the Assessment ofNew Medicine, and Quality Use of
Medicines, and on the Availability of (some) Medicines subject to PHARMAC's new
contracts.

9.2 Main findings

Price Management (PM), the first area of the Strategy's focus, was investigated in 2003/4,
2004/5 and 2005/6.[390] Chief pharmacists at eleven selected hospitals calculated projected
savings for each year from their hospital's Top 150 items of pharmaceutical expenditure
using pre and post Strategy prices and volumes from the previous year. The author used
projected savings from the eleven hospitals to estimate projected savings for all29 public
hospitals. The results indicated that moderate savings were projected for each year following
the launch of the Strategy. Projected savings were greater in the first year than in subsequent
years. As a proportion of expenditure, median projected savings were greater in the smaller
hospitals. Annual savings were estimated from projected savings and net adjustments (for
rebates, bonuses, discount on invoices and compensation payments). Estimated annual
savings were NZ$7.84-13.45m per annum i.e. 6-8% of estimated hospital pharmaceutical
expenditure.

A second Price Management investigation was undertaken. This was to determine the impact
of PM on inpatient hospital pharmaceutical expenditure (IPE) and total hospital
pharmaceutical expenditure (THPE) for all 29 hospitals for the years 200011 to 2005/6.
Twenty-three hospitals provided data throughout the period. Results for the 23 hospitals
(IPE23, THPE23) indicated that pharmaceutical expenditure grew each year with a slowing
in growth in inpatient expenditure for all types of hospitals in 2003/4. There were some
decreases in inpatient pharmaceutical expenditure for the smaller hospitals (rural/special) in
2002/3 and 2003/4, and in total pharmaceutical expenditure in 2002/3. When estimates were
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calculated for all29 major hospitals (IPE29, THPE29) patterns were similar. As the 29
hospitals were the major public hospitals, estimates for these hospitals were considered a
proxy for pharmaceutical expenditure for all New Zealand hospitals. Estimates for IPE29 and
THPE29 for the period were compared with published figures for community pharmaceutical
expenditure. With the exception ofiPE29 in 2003/4, hospital pharmaceutical expenditure
appeared to grow faster than community pharmaceutical expenditure. Mean growth rates per
annum were 8.8% and 9.7% for IPE29 and THPE 29, but only 1.9% for community
pharmaceutical expenditure. Estimates for THPE29 were compared with published figures
from other countries (the UK, Norway, Sweden, and Canada). The comparison showed an
increase in expenditure each year in all countries, with growth varying from year to year.
Expenditure appeared to grow more steeply in the UK and Sweden over the period than in
New Zealand and Norway. Growth in Canada was similar to Norway and New Zealand but
only three values were available for comparison. However caution should be taken in
comparing aggregate data across countries because differences in health-systems and other
confounding factors are known to exist.

For the second area of the Strategy's focus, the "Assessment of New Medicines" (ANM),
surveys were undertaken before and after the Strategy's implementation to examine the
processes to assess new medicines (for inclusion in each hospital's formulary/Preferred
Medicines List).[395, 396] The surveys indicated that the processes were predominantly
formal in both periods, and key considerations were the efficacy, safety, and acquisition cost
of each medicine. However by 2004, possible influences from the Strategy on ANM
processes were considered to be: an increase in the number of hospitals using application
forms; the forms became more complex and had an increased focus on value for money; and
there was an increased provision of economic information for the assessment process.

A second ANM investigation was undertaken in 2005. A cross-sectional survey was
undertaken to seek chief pharmacists' opinions on PHARMAC's twelve specially-developed
pharmacoeconomic assessments that were distributed to the hospitals in the period 2002 to
2005.[397] The survey indicated that PHARMAC's economic assessments were viewed
positively in general, but, as yet the assessments were not sufficiently timely to be widely
used in decision-making. Where used, the assessments appeared to have modest effects on
formulary decisions. Improving the "timeliness" of the assessments was considered a
possible key to their wider use in hospitals in the future.
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For the third area of focus, "Quality Use of Medicines "(QUM), surveys were undertaken
before and after the Strategy's implementation to examine hospital activities to promote
QUM.[398, 399] The surveys showed little change in QUM activities since the Strategy's
implementation, and no changes that could be attributed to PHARMAC's activities. However
during the post-Strategy period, parallel national QUM activity emerged. An independent
national organisation was formed by the District Health Boards ofNew Zealand to coordinate
the Safe and Quality Use of Medicines (SQM group).[428] As a result, PHARMAC put their
own plans to coordinate QUM on hold and chose to participate in the activities of the SQM
group.

Finally, to investigate whether there were any effects on the availability of medicines
resulting from PHARMAC's new contracts under the Strategy, surveys of chief pharmacists
were undertaken in 2004 and 2005. The results indicated that the Strategy had some modest
effects on the availability of these medicines. Favourable effects were that some medicines
were now available at reduced cost and some medicines were newly available. Unfavourable
effects were out-of-stock and short-dated items, brand choice restrictions, and products
perceived as inferior. Unfavourable effects were usually resolved within weeks/months, but
some took over a year. Whether the Strategy resulted in an increased need to source
medicines from overseas and increased use of unlicensed medicines, was unclear.

The evidence supporting (or refuting) the original hypotheses for each investigation, were
discussed in each chapter. The majority of the hypotheses were supported by significant
changes, but some were supported only by trends in the expected direction. It is recognised
that these "trends" could be due to chance. However, there were some hypotheses that were
definitely not supported by the results. The hypothesis that PHARMAC's pharmacoeconomic
assessments would be provided in a timely manner was not supported, nor was the hypothesis
that the QUM part of the Strategy would influence QUM in hospitals.
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9.3 Comparison with other countries
Many countries are concerned about growth in hospital pharmaceutical expenditure, and,
with limited drug budgets, it can be difficult to introduce new expensive medicines into
hospital formularies. Various measures for controlling this expenditure, and freeing funds for
new medicines, were discussed in chapter one. PHARMAC, with their Strategy, have
adopted a multifaceted approach to managing hospital pharmaceutical expenditure. Some
individual hospitals and groups ofhospitals in other countries have used a similar approach.

In 1991, Pillans et al. described how a South African hospital used a multifaceted approach to
manage a 9% cut in its drug budget. Despite six to 25% increases in drug expenditure in
previous years, the hospital achieved a 23% decease in pharmaceutical expenditure in 19901991.[171] The hospital adopted measures proposed by their MTC. These were to a)
substitute less expensive alternatives for expensive agents, b) restrict certain agents to
specialist units, c) impose fixed budgets on expensive medicines, and d) delete non-essential
medicines from the formulary.

PHARMAC's and Pillans et al.'s approaches have some similarities. PHARMAC's Price
Management and Pillans et al. 's measure a) were methods to reduce the average cost of each
medicine.[171] In addition, PHARMAC's ANM measures and Pillans et al.'s measures b)
and c) were methods to encourage the optimal targeting of medicines. Another similarity was
that both groups used clinical expertise in implementing their measures. Pillans et al. attribute
their success to this, stating that "an essential component was that clinical experts were
involved in the decision-making process in their areas of expertise".[171] Regarding
PHARMAC's Strategy, the Hospital Pharmacy Advisory Committee was involved in the
development of the Strategy and has provided regular input (several meetings each year)
since the Strategy's launch. Such input is likely to have contributed to the Strategy's success.

Hospitals in Australia use a multifaceted approach to manage pharmaceutical expenditure, by
managing prices, assessing new medicines and promoting QUM. This occurs at local hospital
level, and sometimes in a state-wide manner.

Several states (including New South Wales, Victoria and Queensland) have state-wide
purchasing arrangements (pooled procurement) for a range of medicines for all public
hospitals.[433-435] These are managed by a purchasing authority. For example, the state of
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Victoria has a system which covers 38% of public health system pharmaceutical expenditure,
AUS$117m, with an estimated cost reduction opportunity of AUS$19.8m.[434]

The assessment of new medicines is generally managed by individual hospital MTCs [89],
but in Queensland and Western Australia, there are state-wide systems in place.[435, 436]
The Queensland Hospital's Drug Advisory Committee (QHDAC) manages the system by
administering a state formulary for hospitals.[435] Local hospitals set their own "criteria for
use" for formulary medicines, and, if there are no appropriate formulary medicines available,
non-formulary prescribing is permitted by senior medical staff. Hospitals in Western
Australia manage the assessment of new medicines via the Western Australia Therapeutics
Advisory Group (WATAG).[436] Access to high cost drugs is managed by a Drug
Evaluation Panel ofWATAG.[437] The panel evaluates the clinical effectiveness and cost
implications for any drug that will likely cost more than AUS$10,000 per patient per annum
(or AUS$100,000 per tertiary institution, or AUS$300,000 for Western Australia). Their aim
is to ensure equal access to these drugs throughout hospitals in Western Australia. In New
South Wales individual hospital MTCs assess new medicines. To improve their processes
and assist with the assessment of high-cost drugs, the New South Wales Therapeutic
Advisory Group has recently developed some guidance and an application form. These are
available on the group's website.[438]

Quality Use of Medicines in Australia is usually managed by hospital MTCs. In addition,
most states have a degree of state-wide coordination by a Therapeutic Advisory Group
(TAG) or similar organisation.[436, 438, 439] Furthermore, several TAGs have worked
together on drug utilisation audits, and there has recently been a nationwide audit, in which
37 hospitals participated, to improve prescribing in community acquired pneumonia.[440]
Examples of state-wide activity are the DURs of the antibiotics ceftriaxone and cefotaxime
undertaken by Victorian hospitals, and the campaign to reduce the use of pethidine in
Emergency departments in New South Wales hospitals.[441, 442] In 2002, 238 hospital drug
evaluation programmes were registered on a national QUM database.[443] This may be an
underestimate of activity, as one study has shown that records are incomplete.[332]

Although both countries have similar approaches to managing hospital pharmaceutical
expenditure, the implementation of the Strategy in New Zealand has resulted in the national
management of hospital pharmaceutical expenditure by one organisation, namely
PHARMAC. In addition PHARMAC now manages both community and hospital
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pharmaceutical expenditure. In Australia, the PBS manages community pharmaceutical
expenditure only. PHARMAC manages national hospital pharmaceutical procurement, and
provides some centralised pharmacoeconomic input into the assessment of new hospital
medicines. In contrast, individual hospitals and/or state-wide organisations manage hospital
pharmaceutical procurement in Australia, and there is no centralised pharmacoeconomic
input into the assessment of new hospital medicines. Australia, however, appears to be
further developed than New Zealand in coordinating hospital QUM activities with their statewide TAGs, and some national projects have recently been undertaken.[440] It will be
interesting to see how hospital QUM coordination develops in New Zealand. Will it continue
to develop independently ofPHARMAC but with some limited input from the agency, or
will PHARMAC pursue national QUM coordination eventually as they originally planned?

Hospitals in the UK use a multifaceted approach to manage pharmaceutical expenditure.
There is some pooled procurement of hospital pharmaceuticals, and some national initiatives
exist to assist with the assessment of new medicines and to improve the use of medicines
(QUM).

Pooled procurement or group purchasing has been established in England to achieve lower
prices for hospital pharmaceuticals. There are some national contracts for generics, and some
contracts via geographically-based purchasing groups for branded medicines.[412] For 2006,
potential savings from all hospital contracts were estimated to be £170m or 7.4% of expected
expenditure. Estimates were £30m for generics, £50-70m for off-patent medicines, £50m for
branded medicines, and £1Om for medicines where rebates are awarded in proportion to the
volumes used.[412]

Decisions on the assessment of new medicines in the UK are usually made by hospital
MTCs, with the assistance of national advice if available.[175] In general, decisions are
informed by a digest of clinical trial information prepared by a hospital pharmacist.[427] In
England, decisions may also be informed by guidance from the UK Medicines Information
centres or the NICE organisation, if appropriate information is available.[444, 445] Similarly,
in Scotland and Wales, decisions may be informed by information from the Scottish
Medicines Consortium, or the All Wales Medicines Strategy Group.[446, 447]

The term Quality Use of Medicines is not commonly used in the UK, but there are numerous
activities undertaken to promote evidence based or "rational" prescribing in hospitals, these
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include hospital formularies, medical treatment guidelines, and drug utilisation reviews. In
addition there are several organisations that publish guidelines, or guidance on medicine use:
NICE and SIGN (Scottish Intercollegiate Guidelines Network), the Royal Colleges, and the
National Prescribing Centres, to name a few. However there does not appear to be any
centralised coordination of QUM activities in UK hospitals.

There are similarities and differences in approaches to managing pharmaceutical expenditure
in England and New Zealand. Pooled procurement is managed nationally by PHARMAC in
New Zealand, and at national and geographical levels in England. Compliance with contracts
may be lower in England as indicated by a report in 1998 where only about 60% of hospitals
surveyed complied with contracts.[58] In contrast, the present investigation suggests high
compliance in New Zealand under the Strategy as evidenced by low compensation payments.
In both countries there is some centralised development of advice to inform the assessment of
new medicines, whilst hospitals retain autonomy over decisions.

English hospitals appear to receive a larger quantity of national advice. For example, 4 7
monographs for hospitals were produced by the UK Medicines Information centres, in the six
years commencing March 2000 [445] but only 12 pharmacoeconomic assessments were
produced by PHARMAC in the three years commencing November 2002.[448] The UK
documents, however, contain only a budget-impact analysis; a less time-consuming task then
the economic analyses undertaken by PHARMAC.

Hospitals in the USA also use a multifaceted approach to manage hospital pharmaceutical
expenditure. Systems are in place to assess new medicines, and improve the use of
medicines, usually at hospital level, and hospitals are usually members of purchasing groups
(pooled procurement).[52, 173, 176] There is no national health system in the USA, and
patients' treatment is funded by private insurance schemes or a state run scheme for some
low-income individuals (Medicaid) or the elderly (Medicare). The Department of Veterans
Affairs (VA) hospitals (for individuals with previous military service) have a multifaceted
and centralised approach to managing pharmaceutical expenditure. Since the early 1990s the
VA Drug Product and Pharmaceuticals Management division has managed drug purchasing
for VA hospitals under a pooled procurement scheme, but prior to 1995 VA hospitals
managed their own formularies via local MTCs. [449] In 1995 the VA Pharmacy Benefits
Management Strategic Healthcare Group (VA PBM) was established and was directed to
develop a national formulary, to manage pharmaceutical costs, utilization and related
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outcomes, and to oversee guideline development for common diseases. The formulary was
established as a collaborative system that allowed the input of local hospitals to the national
formulary via regional networks, and the use of non-formulary items when formulary
equivalents were not available.[419] The VA PBM is responsible for developing new drug
evaluations, pharmacologic management algorithms, and criteria for drug use.[449] The VA
has saved approximately US$1.5 billion since 1996 (despite rises in drug expenditure from
US$1 billion in 1996 to US$ 3 billion in 2003) with this combination of formulary and
purchasing measures.

There are similarities in the approaches to managing pharmaceutical expenditure in the VA
and New Zealand hospitals. Firstly, both have pooled procurement systems to minimise drug
prices. Secondly there is some centralised input into decisions on new medicines. The VA,
however, takes this approach a step further with centralised decisions and a national
formulary, whilst allowing for local input and exceptions. Centralised decision-making was
an approach considered by PHARMAC in their Draft Strategy. This idea was put on hold for
the short-term, but is still under review.[417] It will be interesting to see whether PHARMAC
continues with their advisory approach or adopts some form of centralised decision-making
for hospital medicines in future, and if so, whether an inclusive approach such as the VA's is
adopted.

9.4 New findings
This study has examined a multifaceted approach to managing hospital pharmaceutical
expenditure in New Zealand. Such approaches have been identified for hospitals in other
countries where, in general, each facet is managed by individual hospitals or by separate
organisations.[89, 171, 175, 412, 434, 449] PHARMAC's Strategy differs in that a single
government agency has attempted to manage all facets of an approach for public hospitals in
a country. Furthermore, New Zealand's hospital sector is predominantly "public", so
PHARMAC is managing medicines procurement for virtually all the hospitals in the country.
This multifaceted approach in hospitals resembles the centralised management in hospital
groups such as the VA in the USA. The present study has indicated that a managed approach
such as PHARMAC's can be successful in some countries. However the setting up of an
independent group to coordinate QUM nationally in New Zealand, suggests that hospitals
might prefer to control this aspect themselves.
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The study resulted in the development of a new method i.e. the "Top 150 analysis". This was
developed to examine the impact of price changes resulting from the Strategy on the Top 150
items of pharmaceutical expenditure. This method focused on the range of items contributing
to around 70% of hospital pharmaceutical expenditure (Top 150 items) and allowed the
effects of both decreases and increases in prices for items in that range, to be examined. In
contrast, previous studies have examined only the impact of price decreases on items subject
to new contracts.[53, 55, 56] Lack of access to confidential prices was an initial difficulty in
developing the method for this investigation, but this was overcome by negotiating with chief
pharmacists for calculations to be undertaken within the hospitals. A "Top 150 analysis" may
prove a useful method for examining the impact of price changes in other settings, in future.

The present study collected data on inpatient and total hospital pharmaceutical expenditure in
New Zealand hospitals in order to examine the effects of price changes on expenditure over
time. Since there have been no "national" data collections ofhospital pharmaceutical
expenditure in New Zealand prior to the present study, this is new and useful information for
the country. The study has also identified gaps and problems with current information
systems for pharmaceuticals in hospitals that could be addressed to make this data collection
more stream-lined in future.

The present study examined whether the Strategy resulted in savings and whether the savings
had any impact on growth in hospital pharmaceutical expenditure over time. Savings were
achieved and a temporary slowing in growth in inpatient pharmaceutical expenditure was
observed for all hospitals in total in the year following the launch of the Strategy, and for
some hospitals in subsequent years. Few if any studies in other countries appear to have
examined the impact of interventions on hospital pharmaceutical expenditure over time,
perhaps because of the possible influence of confounding factors on results. [90] (These were
discussed in chapter 4). Furthermore the present study identified, by post-hoc analysis of the
Top 150 analysis data, the therapeutic areas where pharmaceutical expenditure had risen
most steeply. This information is new to New Zealand and may be useful to hospitals and
PHARMAC in planning.

The present study also compared growth in hospital pharmaceutical expenditure over time in
New Zealand and other countries, and found lower growth in New Zealand and Norway than
in the UK and Sweden. Some caution is needed in interpreting these results however, since
there are differences in the health-systems, and other confounding factors may exist.
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However, international comparisons of hospital pharmaceutical expenditure over time do not
appear to have been studied elsewhere.

The present study suggested that compliance with new pharmaceutical contracts may be
positively influenced by having a compensation payment system for non-compliance. Some
caution is needed with this interpretation since the study examined PHARMAC estimates of
compensation payments rather than actual data (there were logistical problems in collecting
this data from all hospitals). However comments from respondents in the availability
investigation suggest that "fear of fines" was a prompt to improving compliance.

The present study found that government advice (PHARMAC) to autonomous institutions
(hospitals) may influence activities. For example PHARMAC's advice on ANM (application
form template, and pharmacoeconomic assessments) had some influence on hospital
activities. Furthermore, it appears that New Zealand is one of the first countries or
organisations to distribute pharmacoeconomic assessments to aid decisions in the healthcare
sector, and is probably the first to do so solely for hospitals. The present study was therefore
the first to examine opinions on such provision and found a positive response in general, but
that timeliness of provision was an issue.

The present study identified and documented the processes for ANM and QUM in New
Zealand.[395, 398] Base-line findings were published in peer-reviewed journals and this was
the first published information of its type for New Zealand. This will be useful baseline
information for future comparisons.
A further aspect for comment, although not a direct finding of the investigations, was that the
Strategy was developed and implemented with input from some stakeholders. Stakeholders
had an opportunity to comment on a draft strategy, and to influence the development of a
final version. Furthermore, the HP AC committee was formed when the Strategy was first
announced and this group helped develop the draft and final versions and assisted with the
Strategy's implementation. It is possible that this collaborative approach improved the
acceptability of the Strategy and the way in which it was implemented.

Finally an interesting point to consider is that PHARMAC is now managing both hospital
and community pharmaceutical expenditure in New Zealand. In effect, the country is
attempting to extend the near-monopsony situation (single-customer market) that exists for
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community pharmaceutical expenditure, to also cover hospital pharmaceuticals. Further
studies are needed to examine the effects of this near-monopsony situation, in the future.

9.5 Limitations and difficulties
The limitations relating to each individual investigation were discussed in the relevant
chapters. However there are some issues relating to the study as a whole to be considered.

9.5.1 Internal Validity
There were limitations to the internal validity of the study. Probably the major limitation was
that it was not of experimental design but was based on observations and accounts. It was not
possible to incorporate a randomised controlled design into any of the study investigations.
This was because the intervention (the Strategy) was applied to all hospitals simultaneously.
However the investigations were "tailored" to each part of the Strategy and were designed to
assess the influence of the Strategy in several ways: by pre-post intervention investigations
i.e. examining relevant parameters before and after the Strategy (ANM, QUM, Top 150,
THPE); and by examining accounts during the Strategy period (PEA and Availability).

Although it was not possible to compare two randomised groups of hospitals, Total Hospital
Pharmaceutical Expenditure was compared for several countries in time periods before and
after the Strategy. This methodology had limitations since various confounding factors were
known to exist. These included the existence of different health systems, different policies,
and different rates of uptake of new medicines. Unfortunately New Zealand hospital
pharmaceutical expenditure data could not be compared with that of Australia (a similar
health system) because Australia has only recently begun to collect this data.

A further threat to internal validity could have been the use of chief pharmacists and their
staff as the main information source for the study. Although there were valid reasons for
using this staff group (methodology section 2.1 ), there were some possible disadvantages.
Firstly, the pharmacists' perspectives may not reflect those of the consumer (e.g. a mild
inconvenience concerning a medicine to a pharmacist, may be a major inconvenience to a
consumer). Secondly pharmacists may not be aware of all happenings throughout the hospital
(e.g. "inferior" products unreported by busy ward staff). Thirdly, there may be some
reluctance to speak if their department might appear in an unfavourable light (e.g. use of
expired stock), and fourthly some responses, as mentioned previously, may be less valid
because of personal bias. For some parts of the study, a wider perspective of opinions could
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have provider richer information e.g. the opinions of medical staff on the pharmacoeconomic
assessments, and opinions of medical and nursing staff on some of the products on new
contracts.

In addition to the above, general threats to the internal validity of studies (as outlined by
Campbell in 1969), may have affected the present study's findings.[375] Events in the pre
and post test periods may have provided an alternative explanation of the findings (History).
For example respondents, having seen the effects ofPHARMAC's community
pharmaceutical policies, may have responded positively or negatively when their opinions
were sought on aspects ofPHARMAC's Strategy and this may have introduced bias into the
results. There may have been processes in the group of respondents, such as secular trends that
changed over time (Maturation). For example a focus on pharmacoeconomics in the media and/or
professional journals may have stimulated increased use of pharmacoeconomics in new
medicines applications, rather than (or in addition to) the influence of the Strategy. The medical
and pharmaceutical world has seen an emphasis on cost-effectiveness in recent years, and this
"culture change" may have influenced the results of this study. The effects of taking a test upon
the scores of a second test (Testing) may have influenced the development of application
forms for the first time, rather than (or in addition to) PHARMAC's Strategy. A change in the
way something was measured (Instrumentation) may have affected the results. For example
respondents might have difficulty in accurately attributing a frequency score when a
questionnaire was repeated two years later, unless there appeared to be substantial change. In
addition differential recruitment of comparison groups could have affected the findings
(Selection bias). However this is unlikely to have influenced the results of the questionnaires
as virtually all hospitals responded to each questionnaire, and all bar one, had the same chief
pharmacist in the two year period. Some selection bias could have occurred in the THPE
investigations as the respondents were those able to access the data most easily. However,
about 80% of the hospitals participated, representing 85% of total bed-days. Similarly with
the PM study the same group each year represented each type of hospital, but those chosen
may not have been fully representative of their hospital-type. There was little in the way of
Experimental Mortality (differential loss from experimental groups) as there was only a loss
of one respondent in the second ANM and QUM questionnaires and three respondents from
the second Availability questionnaire. All other investigations retained the same respondents
when repeated.

222

9.5.2 External Validity
There may be limitations to the external validity or generalisability of the study. Caution
should be exercised in generalising findings from one health system to another (or one
political system to another). For example pooled procurement may only work well in settings
where it is politically acceptable to restrict prescribing choice to certain brands or generics.
Doctors in New Zealand have had such restrictions for community prescribing for over a
decade, and this may have aided the implementation of these policies in New Zealand
hospitals. In the same way, doctors in Australia have had similar community restrictions, so
national pooled procurement for hospital pharmaceuticals might work well in Australia. [221]
Indeed, successful state-wide systems, covering a limited range of pharmaceuticals, are
already in place.[434]

However it may be less acceptable to establish a strict pooled procurement system (with
compensation payments for non-compliance) in the UK and Europe, where prescribers
usually have a wider choice of products funded by their health systems. In the USA, with
many healthcare providers, pooled procurement on a national basis is unlikely. However such
procurement appears to work well in some settings such as the VA hospitals.[449] Pooled
procurement has also worked well in some developing countries [53], but is difficult to
organise and would be difficult to operate in countries with political unrest or lacking
consistent funding streams, or with shortages of trained staff.
Another example where it may be difficult to generalise, is the effect of providing
pharmacoeconomic assessments for hospitals. Similar initiatives may be acceptable in
countries such as Australia where pharmacoeconomics is currently in use to assess medicines
for funding for community prescribing, or in countries such as the UK where it is already
used to advise purchasers and prescribers on the optimal use of some new expensive
medicines.[102, 221] However other countries may consider pharmacoeconomics less
relevant, for example some developing countries, where affording and obtaining the most
basic of medicines is the main consideration.

Another limitation to the present study was its time-frame. The study attempted to capture the
major initial changes from the Strategy's implementation. Investigations took place over a
period of four years, and some data collection covered a two year period prior to this.
However the time frame was too short to capture any further effects. Possible effects in
future, the sustainability of PM, and effects on ANM, QUM, and the availability of
pharmaceuticals, are areas for further research that will be discussed later in this chapter.
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9.5.3 Difficulties in conducting the study
There were some practical difficulties in undertaking the study. Firstly, there were
differences in the policies implemented and those originally outlined in the final version of
the Strategy. Thus the questionnaires for ANM and QUM had to be widely-based as there
was uncertainty regarding which initiatives would be implemented, and how quickly. For
example, it was not known how quickly the pharmacoeconomic assessments would be
developed and whether they would be open to public scrutiny.

The high response rates to the questionnaires in the present study suggest that it was easy to
obtain the data. This was not the case. One difficulty was that the study relied on "voluntary"
help from hospital pharmacists and providing data was a low priority where there were
staffing or time constraints. These constraints caused some delays in data collection. This
was particularly the case in 2005/6, when many New Zealand pharmacists left to work in the
UK to obtain reciprocal registration. (A new rule in the UK meant that the period for preregistration for New Zealand pharmacists would be extended from one month to two years,
commencing 1st June 2006).

Another difficulty was the need for constant negotiations with potential respondents to obtain
the data. Since numbers were small, data was needed from all hospitals if possible, rather
than from a sample. Tact, diplomacy and persistence were needed to ensure a maximal
response rate was achieved, and that the hospital could be approached again for further data.

A further difficulty was the high work load for the hospitals. Each hospital was asked to
complete seven questionnaires in total and to provide six sets of summary data. In addition,
the eleven hospitals participating in the Top 150 study were asked to provide detailed data
sets for three successive years. Furthermore, technical problems occurred. New computer
systems were installed in some hospitals during the period and, in some cases, this delayed or
even prevented some data collection.

On the positive side, there was a high level of commitment from the respondents; this was
probably the result of several factors. Firstly, from the time it was announced, hospital
pharmacists had been concerned about the potential impact of the Strategy, so examining its
impact was considered "important". Secondly the author discussed possibilities for the study
with HPAC in the planning stages and there was a strong commitment from this group.
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Thirdly a letter was sent from the President of the NZHP A along with the first questionnaire
to all potential respondents. This endorsed the study and encouraged pmiicipation. Fourthly,
the author contacted all chief pharmacists before the study commenced to discuss its aims
and to encourage participation. Lastly, feed-back was provided to hospital pharmacists at
plenary sessions at NZHPA conferences, and by sending papers published on the study, to
each chief pharmacist.

9.6 Recommendations for further research
The present study has captured some changes that have resulted from the National Hospital
Pharmaceutical Strategy in the years closely following its implementation. There are some
possible areas, however, for future research.

The Price Management part of the NHPS proved successful in the short time period
examined. Further research could examine whether the low prices negotiated are maintained
over time. As with the present Price Management investigation, this would be an
observational study, with no control group of hospitals for comparison. Another related area
would be to monitor prices for those medicines without newly-negotiated contracts (nonSection H medicines), to examine whether, and to what extent, their prices increase. A further
area would be to monitor trends in total (and inpatient) hospital pharmaceutical expenditure
over a longer time period and compare data with that from a similar health system. Australia
has recently begun to collect such data, so a trans-Tasman comparison may be possible.
However, whilst desirable, this could only be undertaken with the continued cooperation of
the chief pharmacists and their staff.

Regarding the assessment of new medicines, one possibility would be to examine whether
PEAs were developed in a timelier manner in future, and to seek the opinions of other
members ofMTCs (e.g. clinicians) on the usefulness and influence ofthe PEAs. If an
agreement could be made with PHARMAC for an expert panel to have access to some
pharmacoeconomic assessments (subject to an agreement not to disclose information to third
parties, and to anonymise products in publications) it might be possible to assess the quality
of some assessments against standard criteria such as those published by Drummond et
al.[450]

An important area for future research would be to monitor whether hospitals continue to have
autonomy in decisions on new medicines. It is possible that PHARMAC might establish
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centralised decision-making for new medicines with a national committee to assess new
medicines for hospitals. If this were the case, future research could be undertaken to assess
the effects of such a policy on access to medicines in hospitals. Similarly for QUM activities,
future research could assess whether hospitals continue to have autonomy in this area, and to
assess the impact of the SQM group and its initiatives.

It will also be important to continue to monitor the effects of the Strategy on the availability

of medicines, and in particular, to medicines subject to new contracts under the Strategy. To
some extent this occurs on an "ad-hoc" basis as issues are raised from time to time on the
NZHPA e-mail discussion list, and subsequently with PHARMAC. However future research
could involve developing a systematic method of monitoring effects on availability, and
examining the results on a periodic basis.

Finally, New Zealand's Associate Finance Minister Hon Peter Dunne is currently drafting a
National Medicines Strategy for New Zealand, with input from various expert groups and
stakeholders.[392] The implementation of the National Medicines Strategy and its effects on
current pharmaceutical policies such as the NHPS and, more importantly, on access to
medicines for New Zealand people, may be interesting areas for future research.

9. 7 Study Conclusion
In 2002 PHARMAC launched the National Hospital Pharmaceutical Strategy to manage
hospital pharmaceutical expenditure in New Zealand. The present study examined the impact
of each part of the Strategy, and the impact of the Strategy's new contracts on the availability
of those medicines. The study indicated that the Strategy was moderately successful. Savings
ofNZ7.84-13.45m (6-8%) per annum were made, and growth in pharmaceutical expenditure
appeared to slow for the year following the launch of the Strategy for all types of hospitals,
and in subsequent years for some types of hospitals. Surveys suggested that new medicines
assessments processes were more complex and more focused on cost-effectiveness, as a
result of the Strategy. Pharmacoeconomic assessments developed and provided by
PHARMAC were mainly viewed favourably by the hospitals, but they were not sufficiently
timely to be widely-used for hospital decisions. Some availability problems such as out-ofstocks, or products considered inferior by respondents, occurred with items on new contracts
under the Strategy. Problems were usually resolved in weeks, but some took over a year.
QUM activities were not positively influenced by PHARMAC's Strategy. The study has
indicated s9me important short-term effects from the National Hospital Pharmaceutical
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Strategy, but further research is needed to ensure that favourable effects can be sustained
whilst keeping unfavourable effects on the availability of medicines to a minimum. Similar,
centralised, multifaceted approaches to managing pharmaceutical expenditure may be worth
considering in other countries.
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Appendix 1. Classification of New Zealand Hospitals
Tertiary

Secondary

Rural/Special

Auckland a

Northshorea

Princess Margaret 0

Middlemorea

Palmerston Northa

Hillmortonb

Christchurchb

Nelsonb

Burwoodb

Waikatoa

Taurangaa

Greymouthb

Wellingtona

Hawkes Baya

Gisbomea

Dunedinb

Wanganuia

Whakatanea

Taranaki a

Ashburtonb

Whangereia

Mastertona

Southlandb

Blenheimb

Butta

Thames a

Rotoruaa

Taupo a

Timarub

Levina

NOTE classification verified by the New Zealand Ministry of Health, March 2003
a situated on North Island
b situated on South Island
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Appendix 2. Top 150 data collection form July 2003, July 2004, July 2005.

National Hospital Pharmaceutical Strategy Price Management Evaluation- Top 150 data collection form July 2003
Top 150 inpatient items by pharmaceutical expenditure 2002/3
2 I

generic

1

3

5

4

~ade

name

on

1

strenath

6

Price/unit
1 Jul 200230 June 2003
PRIOR to
National
I contracts

7

Price/unit at
1 Jul 2003 i.e.
NEW National
contract orice

9

8

Price change/
unit

Volume
1 July 200230 June 2003

10

Projected
Cost/
Saving 20032004

11

Total
expenditure
per item
1 Jul 200230 June 2003

ltem 6
Item ?
ItemS
ltem 9

each hospital. Columns 2, 3, 4, 5, 7, 10, 11 required for analysis.
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National Hospital Pharmaceutical Strategy- Price Management Evaluation

Appendix 3. Hospital Pharmaceutical Expenditure Analysis
2000-2003
I agree to provide this data on the understanding that
•
•

Any data supplied will be treated as strictly confidential by the research team and not
disclosed to any other party.
Data would only be published in an aggregated form for each type of hospital (tertiary,
secondary, rural/special) as a total or as a percentage change.

Name of respondent ................................................................. .
Hospital. ............................................................................... .
District Health Board ................................................................ .

2000-2001

2001-2002

2002-2003

(year ending 30.6.2001)

(year ending 30.6.2002)

(year ending 30.6.2003)

Total
Pharmaceutical
Expenditure
In-patient
Pharmaceutical
Expenditure
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National Hospital Pharmaceutical Strategy- Price Management Evaluation

Appendix 3. Hospital Pharmaceutical Expenditure Analysis
2003-2004

I agree to provide this data on the understanding that
•
•

Any data supplied will be treated as strictly confidential by the research team and not
disclosed to any other party.
Data would only be published in an aggregated form for each type of hospital (tertiary,
secondary, rural/special) as a total or as a percentage change.

Name of respondent. ................................................................ .
Hospital ................................................................................ .
District Health Board ................................................................ .

2003-2004
(year ending 30.6.2004)

Total Pharmaceutical Expenditure
In-patient Pharmaceutical
Expenditure

(NOTE- Similar, updated data collection forms were used for 2004/5 and 2005/6)
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Appendix 4. Assessment of New Medicines and Quality Use of Medicines Surveys

Impact of a National Hospital Pharmaceutical Strategy

Assessment of New Medicines and
Quality Use of Medicines surveys
June 2002a

Thank you for agreeing to help with this research. We are grateful for your
contribution. The questionnaire should take about 20-30 minutes to complete.
Should you require any clarification of any of the questions please contact
Mrs June Tordoff, Lecturer in Clinical Pharmacy, University of Otago
Telephone: 03 479 7145 Email: june.tordoff@stonebow.otago.ac.nz

Questionnaire completed by

(Please write in block capitals)

a.

Questionnaire was administered in July 2002, and repeated in July 2004
when questions 10, 18, 25 and 28 were omitted.
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All questions refer to processes/practices in your hospital
Process for adding new medicines

Could you give details of the process used to add new medicines to the pharmacy inventory/ hospital formulary/
Preferred Medicines List? (For example- application form completed by .. ..--+ assessment of information/ studies
by .. .-+ discussion by ...-+ decision by ... ") Please continue on next page i(needed

Application forms

2

Are application forms available for clinicians to request the addition of new medicines to the above?
P lease circle appropriate answer.

Yes/No

If "Yes", please could you enclose an example? Please keep a copy handy to answer the next few
uestions.

Enclosed

Please tick all appropriate boxes- more than one if applicable

On the application form
3

Is there a question
asking:

a) Which patients would benefit
most from using the new
medicine?
b) Whether prescribing should
be restricted to certain
clinicians?
c) Whether any guidelines have
been developed?

d) Whether any guidelines could
be developed?

4

Is there a request for
information on the
following:

a) Efficacy

b) Safety

c) Cost per course of treatment

5

6

7

What type of evidence is
req uested for efficacy
and safety of a new
medicine?

a) Manufacturer's data sheet

D

D

D

e) How many patients are
likely to be treated with this
medicine per year?
f) How this medicine would
be audited?

g) If there are any further
issues relevant to the use of
this medicine? (e.g. ease of
administration)

D

D

D

D

D

D

d) Cost per course of
treatment for a comparator
medicine
e) Any flow-on costs or
benefits e.g. reduced
hospital stay

D

D

D

D

d) Randomised controlled
trial

D

b) Any clinical trial

D

e) Type of evidence not
specified

D

c) Meta-analysis

D

f) Evidence not requested

D

Is there a statement that guidelines/criteria for use must be developed before any new drug can be
added to the pharmacy inventory/ Preferred Medicines List/ hospital formulary? P lease circle
appropriate answer.

Yes/No

Could you give details of any questions on the application form that differ from those in 3, 4 and 5?
P lease continue on next page i[_ needed ..... .... .. .. .. ... .. . .. ...... ...... ... ...... . .. ............................ .. ............. ... .....
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Continuation page for question 1 and 7- IF NEEDED
(1. Could you give details of the process used to add new medicines to the pharmacy inventory/ Preferred Medicines
LisU hospital formulary? e.g. application form/ completed by .... ~ assessment of information/ studies by .... ~ discussion
by ... ~ decision by ... ")

(7. Could you give details of any questions on the application form that differ from those in 3, 4 and 5?)

..............

"-~

.......................................................................................................................................... .
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Medicines and Therapeutics Committee
Ye

8
9

Do you have a committee where policies concerned with medicine use are discussed? e.g. Medicines and
Therapeutics Committee? (M& T committee) Please circle Yes or No
If yes to the above, please can you state
the numbers of each of the following groups
who are members :
P lease fill in box with a12.rzrorzriate number

a) Nurses or nurse
managers
b) Service Managers
(budget holders)

-

s/
No
r----

f) Clinical
Pharmacologists

r-----

g) Microbiologists

-

r---

c) Physicians

h) GPs

d) Surgeons

i)Pharmacists

e) Anaesthetists

j)Others (please state)

r----r-----

... .... .... .. ... ...... ......... ..
New medicines - applications/requests /decisions

10

11

How many applications for new medicines have been made since July 2000? Please estimate number

Please tick all a12,propriate boxes- more than one i(applicable
In general, how quickly are decisions made
about applications i.e. within how many
a) 1-3 months
months?
b) 4-6 months
c) 7-12 months
d)> 12 months

12

When a clinician requests a new medicine
for regular use in their clinical practice, what
is the hospital policy?

D
D

D
D

a) Agree to all requests

D

b) Agree if approved by adjacent tertiary hospital

D

c) Agree if request approved by budget holderno assessment of benefits/costs required.

D

d) Agree if request approved by budget holder after assessment of benefits and costs. (e .g. after
PML application)

D

e) Other, please state.

13

If a patient is admitted on a medicine that is
not on the hospital Preferred Medicines
List or formulary, and not stocked in the
hospital, what is your policy?

a) Obtain the medicine for that patient only

D

b) Keep the medicine in stock for any patient

D

c) Add the medicine to the Preferred Medicines List

D

d) Ask the prescriber to change the patient to a similar
medication on the Preferred Medicines List lin stock

D

e) Use patient's own supply with permission

D

f) Other, please state .. .... .. .. ............... .. ...... .. ............ .
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New medicines- applications/requests /decisions (continued)

14

15

Does anyone prepare a summary of the outcomes of relevant clinical trials to facilitate discussion
of an application/request for a new medicine? Please circle Yes or No

Yes/No

If "Yes" to the above , please state who e.g. Drug utilisation pharmacist, Clinician making application etc ... ..

Please tick all appropriate boxes- more than one if applicable

16

Which pharmacists, if any, are
involved in discussing a summary of
all relevant trials for an application for
a new medicine?

a) Chief/ lead Pharmacist

d) Clinical pharmacist
D

b) Drug utilisation
pharmacist

D

D

e) Other, pharmacist,
please state

D

..................

c) Drug Information
pharmacist

17

Which clinicians, if any, are involved
in discussing a summary of all
relevant trials for an application for a
new medicine?

a) Clinical pharmacologist

Which persons/committees/ groups
discuss applications for new
medicines?

D

f) No pharmacist

c) Other clinician,
please state

D

D

........................
b) Clinician making
application

18

D

D

d) No clinician

D

a) Medicines & Therapeutics committee

D

b) Delegated group from Medicines & Therapeutics
committee

D

d) Clinicians only

D

e) Budget holders only

D

f) Budget holders + clinicians only

D

g) Budget holders + clinicians + Medicines & Therapeutic
committee representatives

D

h) Others, please
state ....

19

Which persons/committees/ groups
approve applications for new
medicines?

a) Medicines & Therapeutics committee

b) Delegated group from Medicine& Therapeutics-committee

D
D

c) Budget holders with advice from clinicians and Medicine &
Therapeutics committee

D

d) Budget holders with advice from clinicians

D

e) Others, please
state ............................................. . .......................... ..
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New medicines- applications/requests /decisions (continued)
Please circle a number that reflects

20

When requesting a
new medicine, how
often do
clinicians:

~:our

exeerience.

a) Use application forms?

{Aiwa~:s = l.

never= 6!

Always

2

3

4

5

6

Never

b) Provide evidence of efficacy from
clinical trials?

Always

2

3

4

5

6

Never

c) Provide evidence of safety from
clinical trials?

Always

2

3

4

5

6

Never

d) Provide details of cost per dose?

Always

2

3

4

5

6

Never

e) Provide details of costeffectiveness?

Always

2

3

4

5

6

Never

f) Claim some additional benefits for
the medicine?

Always

2

3

4

5

6

Never

g) Provide evidence for any additional
benefits?

Always

2

3

4

5

6

Never

Always

2

3

4

5

6

Never

h) Claim to have used new medicine
successfully, in other institutions

Please tick all aeeroeriate boxes- more than one i[aeelicable

21

Has any of the following
information been provided by a
clinician
requesting a new medicine?

0

a) A pharmacoeconomic
study

d) Cost per event saved
0
0

0

b) Numbers Needed to Treat

e) Cost per life saved
0

0

f) Cost per Quality

c) Cost per day saved, for
reduced hospital stay

22

Has any of the following
information been provided by the
Pharmacy
or Clinical Pharmacology
departments to facilitate
discussion
of a request for a new medicine?

adjusted life year (QAL Y)
0

a) A pharmacoeconomic
study

d) Costpereventsaved
0
0

0

b) Numbers Needed to Treat

e) Cost per life saved
0

0

Please write your answer in the seace erovided.

23

Please state any circumstances when "decision makers"* would expect that guidelines/criteria for use be
developed before a new drug can be added to the pharmacy inventory/hospital formulary/Preferred Medicines
List (PML) . (*Decision makers are those given authority to decide whether particular medicines can be used in clinical
areas e.g. Senior Managers/clinical leaders/ advisory committees).

Please tick all aeeroeriate boxes- more than one i[aeelicable

24

Please give details of
requests to stock
new medicines in the
hospital since July

medicine

benefits/
risks
assessed

approved no
restrictions

approved
with
restrictions

not
approved

results
pending

... .. ... ..... ... ..

0

0

0

0

0

.. ... . ...... .... .. ..

0

0

0

0

0

... . ... . ..... . ......

0

0

D

D

0

2000
Please continue on next
eage i(_needed.
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Continuation page for question 24- IF NEEDED

Please tick all a(2.(2_r0[2.riate boxes- more than one i(_al2.elicable
medicine

24

(Please give details
of requests to stock
new medicines in the
hospital since
July 2000)

benefits/
risks
assessed

approved no
restrictions

approved
with
restrictions

not
approved

results
pending

0

0

0

0

0

....................

0

0

0

0

0

····················

0

0

0

0

0

····················

0

0

0

0

0

...................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

...................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

...................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

...................

0

0

0

0

0

····················

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

...................

0

0

0

0

0

····················

0

0

0

0

0

....................

0

0

0

0

0

····················

0

0

0

0

0

...................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

....................

0

0

0

0

0

...................
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Guidelines/ criteria for use

25

Can you estimate the number of guidelines available in your
hospital for use of specific medicines? Please state in a) OR tick box
b) or c)

a) Estimated number

b) Some available, but
unable to estimate number

0

0

c) None available

Please tick all appropriate boxes- more than one i(applicable

26

27

During the 2- year interim period *, if guidelines/criteria for use for
new medicines are developed by PHARMAC , would they be used in
your hospital?

a) Yes

(* The 2-year interim period is the initial period when local
assessment of new medicines will run in parallel with PHARMAC
assessment, and local agreements for use will be permitted) .

b) Yes if we assess them as
"fair" and evidence based

0

c) Yes, but only if in total
agreement with our own
guidelines

0

d) No

0

During the 2-year interim period, if guidelines/criteria for use for new
medicines are developed by an independent evaluation group* would
they be used in your hospital?
(*Independent group such as a Clinical Pharmacology Department,
hospital Drug Information Department or PreMeC)

0

a) Yes

0

b) Yes, if we assess them as
"fair" and evidence based

0

c) Yes, but only if in total
agreement with our own
guidelines

0

d) No

0

Drug Utilisation Reviews

28

Please could you estimate the number of Drug Utilisation Reviews (OURs*) undertaken in your
hospital in the past 2 years? (*DURs are audits of medicine use undertaken in clinical areas. Data is
collected on use ofparticular medicines, p lus data on relevant patient factors).

29

Resources permitting , on which medicines would you like OURs to
be undertaken in your hospital? Tick more than one answer i(
applicable

a) All new medicines

0

b) New medicines with
safety/ cost concerns

0

c) Medicines already in use
but with safety/cost
concerns
d) No medicines

0

0
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Drug Utilisation Reviews (continued)
Please tick all appr opriate boxes- more than one if applicable

30

31

During the" 2 year interim period ", if OURs for new medicines are
developed by PHARMAC, would they be used in your hospital?

During the" 2 year interim period", if OURs for new medicines are
developed by an independent group would they be used in your
hospital?

a) Yes

0

b) Yes, if happy with design
and supporting evidence

o

c) No, would prefer to develop
own audit

o

d) No, don 't wish to participate

o

e) No, insufficient staff to
participate

0

a) Yes

0

b) Yes, if happy with design
and supporting evidence

o

c) No, would prefer to develop
own audit

o

d) No, don 't wish to participate

o
0

Please write your answer in the space provided.

32

Which medicines or groups of medicines have been subject to a Drug Utilisation Reviews in the past two years?

.. .. .. .... ........ ..... ... .. .. .. .... .. ... .. ... ...... .... ........... .. ..... .... ....... ... ........ .... ..... .... ... ... .. ......... ... ...... ..
Requests for Guidelines and OURs
Please circle a 1111111ber that r eflects your e:merience. (.A lways=), never=61 OR circle "Don ' t know "

33

How often do decision makers* request that clinicians
develop guidelines/criteria for use, for medicines
already in use? (*Decision makers are those given

34

35
36
37

38
39

Don 't
know

Always

2

3

4

5

6

Never

Always

2

3

4

5

6

Never

Don't
know

How often do decision makers request OURs to
review the use of new medicines?

Always

2

3

4

5

6

Never

Don't
know

How often do decision makers request OURs to
review the use of medicines already in use?

Always

2

3

4

5

6

Never

Don 't
know

Always

2

3

4

5

6

Never

Don 't
know

How often do clinicians request OURs to review the
use of medicines already in use?

Always

2

3

4

5

6

Never

Don 't
know

How often do clinicians request OURs to review the
use of new medicines?

Always

2

3

4

5

6

Never

Don't
know

authority to decide whether par ticular medicines can be
used in clinical areas e.g. Senior Managers/clinical
leaders! advisory committees).

How often do decision makers request
guidelines/criteria for use when there are safety/cost
concerns?

How often do clinicians request help from
pharmacists with guideline development for
medicines already in use?
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Drug expenditure data

40

Do you send drug expenditure figures regularly to any of the
following?
Tick more than one answer if appropriate

0

a) Ward Nurses
b) Nurse managers/
supervisors

0
0

c) Financial Managers

0

d) Consultants

e) Other, please state ....................... .. .... .

41

Please circle a number that reflects J!OUr experience. (.Abva}!s=l. never=6i
On average , how often do you
receive comments back on drug
a) ward nurses
Always
2
3
4
expenditure data from the following
Always
goups?
2
3
4
b) nurse managers!
supervisors

5

6

Never

5

6

Never

c) Financial
manaaers

Always

2

3

4

5

6

Never

d) Consultants

Always

2

3

4

5

6

Never

e) Other, please state

Always

2

3

4

5

6

Never

Hospital Formulary
42

Do you have a hospital formulary? Please circle Yes or No

43

Yes/No

Please tick all appropriate boxes- more than one i(applicable

Please could you tell us
if your hospital
formulary contains any
of the following
sections:

a) Preferred medicines
iist
b) Policies related to use
of medicines in the

0

0

d) Paediatric dosing guidance

e) Acute Medical Guidelines

0

0

hn.~nit:.l

c) Emergency Resuscitation
auidance

0

f) Antimicrobial guidelines

D

g) Other sections, please state

44
45

How many times has your hospital formulary been revised over the past ten years? Please state
number
What date was it last revised? Please state

Please tick all appropriate boxes- more than one i(applicab le

46

47

What format is your hospital
formulary?

Who is issued with a copy of
your formulary?

a) Hard copy( full version)

D

c) Intranet copy (full version)

0

b) Hard copy (part version)

0

d) Intranet copy

D

a) House-surgeons

D

f) Each department

0

0

g) GPs

D

D

h) Community pharmacists

D

b) Registrars
c) Consultants
d) Hospital pharmacists

0

e) Each ward

0

(part version)

i) Others, please
state .........................
......... .. .......
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Bulletins and campaigns

Please write appropriate number in box OR circle "Don't know"

48

Since July 2000, how many:

r---

a) Bulletins providing information on medicine use
have been produced?

f--

b) Hospital-wide campaigns have been run to improve
some aspect of prescribing?

Don't
know

f--

c) Ward/unit-based campaigns have been run to
improve some aspect of prescribing?

Don't
know

Don't
know

Locating economic data

Please tick as appropriate- more than one i(applicable
49

Where would you find the following information if you wanted to assess the cost-effectiveness of a medicine?
a)
Ask the
drug
company

b)
Search the
drug
literature

c)
Ask an
independen
t source*

d)
Attempt
to
calculate

e)
Don't
wish
to use

f)
Don't
know

CosUquality adjusted
life year (QAL Y)
CosUiife year gained
CosUevent saved
Cost saving from shorter
hospital stay
Numbers needed to
treat
(* Independent source such as a Clrmcal Pharmacology Department, hosp1tal Drug Information Department or PreMeC)

Demographics
50
Does the pharmacy
department provide any of
the
following services?

Please tick as appropriate- more than one i(applicable
a) Drug Information

e) Aseptic production of TPN ,
cytotoxics etc

b) Drug Utilisation*

f) Out-patient dispensing

c) Clinical Pharmacy for
g) Other pharmacy services , please state
. .. . ..... .... . . ... .. . .. .. .... ... . . ............
majority of wards
d) Clinical Pharmacy for
...... ...... . .. ....................... ...... .. .
<50% of wards
. .. . .......... ........ ... .............. ... . .. ..
(*For example-assessment ofnew medicines, formulary and guideline development, bulletin writing, education campaigns,
DURs).

Please add number to box
51

How many Full Time
Equivalents (FTE's) are

a) Pharmacists

c) Clinical Pharmacologists

employed in Drug Utilisation
activities?

b) Technicians

d) Others, please state
············· · ···· · · ·· ···········

52

How many FTEs are
employed in Drug
Information activities?

...........

a) Pharmacists

c) Clinical Pharmacologists

b) Technicians

d) Others, please state

.............. .....

............. .. ... . .....

53

Please estimate the total number of beds in your hospitaL (Include small subsidiary hospitals serviced
by your hospital, but with no pharmacy). Please state

54

Would you describe your hospital as a teaching hospital for medical students? Please circle Yes or No

I ... ... . ... .
Yes/No
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Appendix 5. Evaluation of the use of Pharmacoeconomic Assessments

Impact of a National Hospital Pharmaceutical Strategy

Evaluation of the use of
Pharmacoeconomic Assessments
April2005

Thank you for agreeing to help with this research. We are very grateful for your
contribution. The questionnaire should take about 30 minutes to complete.
Should you require clarification of any of the questions please contact:
Mrs June Tordoff, Lecturer in Clinical Pharmacy, University of Otago
Telephone: 03 474 0999 ext 8192 E mail:june.tordoff@stonebow.otago.ac.nz

I am completing this questionnaire on behalf of this hospital. I understand that any data
supplied will be treated as strictly confidential and no individual hospital will be
identified in any publications.

Signature ..................................... . .... . ..... ... .. .... ...... .

Name ... ... ...... ... ... ...... .. . .. . ............................ ...... . .. . (in block capitals)

Hospital .. ..... ....... ... . ........ . ..... .. ........... . ................ ... (in block capitals)
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Evaluation ofPHARMAC's Pharmacoeconomic Assessments
Since the launch of the National Hospital Pharmaceutical Strategy in 2002, PHARMAC have
produced and distributed a number of pharmacoeconomic analyses to assist in the
assessment/introduction of new medicines. A number of medicines with the potential for high
budget-impact were selected. PHARMAC's assessments developed and distributed by February
2005 are listed below.
Section A - Distribution of Assessments

Q1-12. Have you seen and/or read the following assessments?
Please tick as appropriate.
Medicine

Indication/ class

Date
published

1

Infliximab (Remicade)

Crohn's Disease

Nov02

2

Tacrilimus (Prograt)

Renal transplantation

Jan 03

3

Drotecogin alfa (Xigris)

Severe sepsis

Mar03

4

Gabapentin (Neurontin)

Neuropathic pain

Jul03

5

Linezolid (Zyvox)

MRSA infections

Jul 03

6

Zoledronic Acid

Bone metasteses/

Oct03

(Zometa)

hypercalcaemia of

7

Desflurane (Suprane)

Anaesthetic agent

Nov 03

8

lsoflurane (Forane)

Anaesthetic agent

Nov 03

9

Sevoflurane (Sevorane)

Anaesthetic agent

Nov 03

10

Propofol (Diprivan)

Anaesthetic agent

Nov03

11

Celecoxib (Celebrex)

Pain/ inflammation in

Feb 04

I have
seen this

I have read
the
summary

I have read
the full
document

malignancy

Osteoarthritis/
Rheumatoid Arthritis
12

Rofecoxib (Vioxx)

Pain/ inflammation in

(Discontinued 10.04)

Osteoarthritis/

Feb 04

Rheumatoid Arthritis
13

Voriconazole (Vfend)

Invasive aspergillosis

Mar04

14

Moxifloxacin (Avel ox)

New fluoroquinolone

Apr04

15

Gatifloxacin (Tequin)

New fluoroquinolone

Apr 04

16

Venlafaxine (Efexor)

Treatment-resistant

June 04

depression
17

Infliximab (Remicade)

Rheumatoid Arthritis

Feb 05

18

Etanercept (Enbrel)

Rheumatoid Arthritis

Feb 05
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Section B -General opinions, comments

19-23. In general do you find these pharmacoeconomic assessments:
Please circle a number on the scale to reflect your opinion.
(Scale where !=Very Easy, to 6=Very difficult).
19

Are easy to understand?

Ve1yEasy

1

2

3

5

4

6

Very difficult

Have you any comments?

20

Provide adequate detail of methodology?

Adequate

1

2

3

4

5

6

inadequate

5

6

Too long

Have you any comments?

21

Provide a concise summary?

Ve1y Concise 1

2

3

4

Have you any comments?

22

Are used in making decisions on new
medicines in your hospital?

Frequently

1

2

3

4

5

6

Not used all

Very timely

1

2

3

4

5

6

Not timely at all

Have you any comments?

23

Are timely in appearance?- Available when
an application is being considered.
Have you any comments?

Q24. Have you any suggestions as to how these pharmacoeconomic assessments could be improved?

Q25. Do you have a process where new medicines are assessed/ considered for addition to your hospital formulary/preferred
medicines list/inventory? (i.e. assessment/consideration by a group/persons given authority to add new medicines to one of the
above lists).

Please circle appropriate answer ......................................................................... YES/NO

If"Yes" Please continue with questions 26-37
If"NO" Thank you, you have completed the questionnaire.
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Section C - Review of each assessment
Q 26-43. Questions on each medicine assessed.
Please tick box or complete details as appropriate
Part vi - Please answer on a scale of 1-6 where 1=Considerable, and 6=None.
26
i
ii

.. .

Infliximab -for Crohn' s Disease
Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

Ill

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

VI

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

27

Tacrolimus -for renal transplantation
Has this medicine been assessed in your
hospital?
Has this medicine been a pproved for use in
your hospital?

i
ii

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

28

Drotecogin alfa -for severe sepsis
Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

i
11

Ill

If approved please give details of any
restrictions to use

IV

Approx imate date medicine was assessed in
your hospital
Was this medicine assessed:

v

VI

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed Nov 02
0 a) Yes Gotoii
0 a) Yes Go to iii-vi

0 b) No Go to next medicine
0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
4
Considerable I
3
5
6 None

Distributed Jan 03
0 a) Yes Go to ii
0 a) Yes Go to iii-vi

0 b) No Go to next medicine
0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Mar 03
0 a) Yes Go to ii
0 a) Yes Go to iii-vi

0 b) No Go to next medicine
0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
4
Considerable I
3
5
6 None
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29

Gabapentin -for neuropathic pain

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii
.. .

Ill

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

30

Linezolid -for MRSA infections

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed :

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

31

Zoledronic Acid -for bone
mets/hypercalcaemia
Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

i
11

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed Ju l 03
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
4
Considerable I
3
5
6 None

Distributed Jul 03
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
4
5
3
6 None

Distributed Oct 03
0 a) Yes Go to ii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
4
Considerable I
3
6 None
5
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32

Desflurane -anaesthetic agent

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

II

ll1

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

33

Isoflurane -anaesthetic agent

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

II

Ill

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decl ine this medicine?

34

Sevoflurane -anaesthetic agent

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

II

iii

If approved please give details of any
restrictions to use

iv

Approximate date medicine was assessed in
your hospital
Was th is medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed Nov 03
D a) Yes Gotoii

D b) No Go to next medicine

D a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi if
appropriate)

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Nov 03
D a) Yes Go to ii

D b) No Go to next medicine

D a) Yes Go to iii-vi

D b) No Go to iv, andv (and vi
appropriate)

if

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Nov 03
D a) Yes Go to ii

D b) No Go to next medicine

D a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi if
appropriate)

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None
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35

Propofol -anaesthetic agent

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

36

Celecoxib -for pain/inflammation in OA/RA

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

37

Rofecoxib (Withdrawn Oct 04)
-for pain/inflammation in OA/RA
Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

i
II

Ill

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed Nov 03
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi if
appropriate)

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Feb 04
0 a) Yes Gotoii

::J b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi if
appropriate)

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
4
Considerable I
5
2
3
6 None

Distributed Feb 04
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi if
appropriate)

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assess ment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
3
4
5
Considerable I
6 None
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38

Voriconazole -for invasive aspergillosis

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

11

lll

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

VI

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

39

Moxifloxacin -new fluoroquinolone

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

VI

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

40

Gatifloxacin -new fluoroquinolone

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

11

iii

If approved please give details of any
restrictions to use

IV

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed Mar 04
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
3
4
5
Considerable 1
6 None

Distributed Apr 04
0 a) Yes Go to ii

0 b) No Go to next medicine

D a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

D a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Apr 04
0 a) Yes Gotoii

0 b) No Go to next medicine

0 a) Yes Go to iii-vi

0 b) No Go to iv, and v (and vi
appropriate)

if

0 a) Before PHARMAC assessment distributed Go to next
medicine
0 b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None
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41
i
11

Venlafaxine -for treatment-resistant
depression
Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

lll

If approved please give details of any
restrictions to use

iv

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

42

Infliximab -for Rheumatoid Arthritis

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

ii

iii

If approved please give details of any
restrictions to use

iv

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

43

Etanercept for -Rheumatoid Arthritis

i

Has this medicine been assessed in your
hospital?
Has this medicine been approved for use in
your hospital?

11

iii

If approved please give details of any
restrictions to use

iv

Approximate date medicine was assessed in
your hospital
Was this medicine assessed:

v

vi

How much influence did the PHARMAC
pharmacoeconomic assessments have on the
decision to approve/decline this medicine?

Distributed June 04
D a) Yes Go to ii

D b) No Go to next medicine

D a) Yes Go to iii-vi

D b) No Go to iv, and v (and vi if
appropriate)

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
Considerable I
2
3
4
5
6 None

Distributed Feb 05
D a) Yes Go to ii

D b) No Go to next medicine

D a) Yes Go to iii-vi

D b) No Go to iv, and v (and vi if
appropriate)

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
2
3
4
5
6 None
Considerable I

Distributed Feb 05
D a) Yes Go to ii

D b) No Go to next medicine

D a) Yes Go to iii-vi

D b) No Go to iv, and v (and vi if
appropriate)

D a) Before PHARMAC assessment distributed Go to next
medicine
D b) After assessment distributed Go to vi
Please circle a number on a scale of 1 to 6 to reflect your
opinion.
4
Considerable I
2
3
5
6 None
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Appendix 6. Availability of Medicines Questionnaire
July 2004, July 2005

Can you give any examples of where Section H contracts have resulted in the loss of access to useful pharmaceutical items?

2

Please state how you have overcome the loss of these items.

3

Can you give any examples of Section H items considered by your hospitals as inferior to items they are replacing?

4

Can you give any examples of useful new pharmaceutical items becoming available as a result of the new Section H
contracts?

a Administered

with questionnaires on Assessment of New Medicines and Quality Use of
Medicines in July 2004 and separately in July 2005.
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their use in New Zealand hospitals. Proceedings of the joint meeting of the Australasian
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Pharmaceutical Science Association, Melbourne, ASCEPT/APSA (2005):156 Oral
3. Tordoff J, Norris P, Reith D. PHARMAC's National Hospital Pharmaceutical Strategy and
its influence on the assessment of new medicines in New Zealand Hospitals by 2004.
Proceedings of the joint conference of the Pharmaceutical Society ofNew Zealand and the
New Zealand Health Care Pharmacists Association, Auckland, PSNZ/NZHPA, 2005 Poster
4. Tordoff J, Norris P, Reith D. Impact of the first year of"Price Management" for hospital
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Zealand Health Care Pharmacists Association Annual Conference, Auckland, NZHP A,
2003:49. (Invited plenary session)
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ABSTRACT
hospit(1ls~

Ohjcctiws: In 2002. as p.ur of a National Hospital Ph.1r-

respet::tively. Percentage savings as a n1edian
of the tor~1l rop J 50 cxpendinu·e \\·ere: tertiary 5.28'~~ (.3.09-16.05~0). secondary -.41 ~~ t4.6712.S5(~0). and rural/spcci,1l 9.55'}~ ~6.27-10.09 1 :~)}. For
all 29 htJspirals, estimated prujecred s~1vings were
NZ$5.234,919 (NZ$3.30-+,606-NZ$S,04-!.4S.?.i by sewings per bed . .md NZ$5.255.-S 1 (NZ$2.,936.850NZ$8,693,239) by savings per bed-J,,y. The lll<lin contributors to s~.n·ings were: ~1genrs for infections, the
nen·ous system~ tnusculoskeletal system, and blood/
blood-fonning: org ..1ns.
Condusion: The first year of pooled procmement under
the National Hospit.ll Pbrmaceutical Strateg)· (2002.2003) has resulted in moderate savings. For all 29 major
public hospitals. saYings of around NZ$5.2 millionl,$2..9
million-$8.~ tnilhon.t or .3.-:-(y;:-, were projected for 2003 rn
2004. Longer-term effects, huwevec, on patient outcomes
,HH:i av~'lilabilitr of pbarrn~Keuticals~ ~ts well as on pharmaceutic,ll expenditure, have yer ro be evaluatt:d.
Kc;:words: drug costs, group purchasing. hospitals~ pharmaceurictl prepar~ltions~ public.

tn~1ceuric.1l Srran::-sr~ the New Ze~1hlnd (NZ:~ goYernmenr

(r~1ngc)

agency PHAR~v1AC conunenced ~1 3-ye~u period of negotiating prkes for 9lV~O of hosp1t~1l piMrmL1ceuricais on
behalf of ,,11 NZ public hnspirals. The presenr study w.lS
undertaken to determine the eftects of this first yr.:-~u of
·~pooled procurement."
Mcrhol."k Using price ch.111ges .1nd Yolume dat<1 for e.1eh
of their top 150 phann~Keuric.ll items. chief pharmacists
at II public hospit.1ls calculated projected cost saYings for
the financi.<l year July 2.003 w June 2.004. Researchers
calcubted tot.1l projected savings for .111 ll hospitals. and
for three rypes of hospit~lls. Estimates of proiected savings
were made fur all 29 n1aior public hospitals by using
savings per bed and s~1vings per bed-day. A sensitivity
analysis ,,~~ls undert~1ken. Items showing savings were GHeg.orized hy using the An;.nomical Ther~1peuric Chemk:al
classifir.nion systen1.
Results: For the 11 hospitals. the top 150 items
cornprised 612 different irems. Projected s~l.Yings for
2.003 to 2004 were NZ$2.,652.,814, NZ$658,984, and
NZ$12':"', 952 for tertiary~ secoJh.·Luy, and rural/special

Introduction

with wndors and may include price control, profit
control, pooled procurement, rebates, reference
pricing. expenditure- ceilings, or posith·e!negative
lists [.5-16]. Demand-side management focuses on
the management of utilization of pharmaceuticals
by prescribers and patients and may include educational campaigns, prescribing guidelines, patient
copaymenrs, switching prescription medicines to
over-the-counter mt>dicines, promoting the use of
gent>rics, devolution of budgets to practice level,
incentiws/disincenrives for prescribers, or regulation of spending on promotion (also consider.:d as
supply-side management) [3,4,6-9]. In :.?.003, ]'\'laynard and Bloor indicated rhar despite the strategies
in place, there is scope for improwd efficiency and
equity in the use of pharmact'uticals in most
countries [6].

In recent decades, countries belonging ro the
Organization for Economic C:ooper<1tion and
Development have seen pharmaceutical expenditure rising steadily as a share of gross domestic
product, and averaging 15% of health-care expenditure (19";'0-l996i [1]. This growTh has caused
concern for countries and health-care organizations
alike. Two main approaches have been used in an
attempt to control this growth, i.e., supply-ski.:
management. and demand-side management [2-.5].
Supply-side management focuses on negotiations
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202
Since 1993, the Pharmacemical l\ lanagemem
Agency (PHARMAC:i in New Zealand (NZi has
managc·d the Pharmaceutical Schedule-a list of
pharnwceurical products subsidized by the government for prescribing for patients in the community.
By various means, bur mainly by supply-side management, the agency has been successful in comrolling pharmaceutical expendimre for patiems in the
community [8). In contrast to a number of other
developed nations, NZ has seen low growth in
rectnr years. From 1998 to 2002 the average annual
change in community pharmaceutical expenditure
was 1.46%, compared to 14.54% for the United
States, 9.-% for the United Kingdom, and 12.1''){,
(1998-2001) for Australia [F-20).
Expenditure' on hospital pharmaceuticals has
been a sizable proportion of NZ's total pharmaceutical expenditure. In 2003, hospital phannaceurical
expenditure \ras around $140 million compared
with $539 million for rhe gon:rnmenr component
of expenditure on community pharmaceuticals. for
a population of 4 million people [21). In February
2002, PHARMAC launched a National Hospital
Pharmaceutical Strategy (NHPS) to manage pharmaceutical expenditure in public hospitals [22]. The
reduction of prices for pharmaceuticals or "price
management'" was one of three major areas of
focus. Others were the assessment of new medicines
and promotion of quality use of medicines. The
agency proposed pooled procurement of frequently
used pharmaceuticals with the aim of reducing
national hospital pharmaceutical expenditure. Consequently, during the first year of implementation,
July 2002 ro July 2003, new price contracts for all
hospitals were negori,utd with suppliers for a
number of high volume medicines. Contracts were
implemented on a monrh-by-month basis, and items
were published in "Section H, .. an additional pharmaceutical schedule [23). PHARMACs stated
intention was to negotiate ne>v prices over a 3-year
period until approximately 90% of pharmaceuticals
used in hospitals were "Section H" items [22).
The majority of Section H items, because they
were frequently used hospital items, would be for
acute illness/surgical procedures. A smaller proportion \rould be for continuation outside' hospitals,
and PHARMAC intended, ;vheren~r possible, to
negotiate Section H and community contracts with
identical unit prices for such medicines. Hospitals
were expected ro use the Section H brand for a
chemical entity selected, but were fr<"e to selecr
other chemical entities as clinically appropriate (i.e.,
were not obliged to use only Section H agents for
infections, anesthesia, ere.). To encourage compli-

ance with Section H contracts, hospitals were subject to financial penalties from the suppliers of
Section H items if they purchased other bmnds of a
Section H chemical entity outside a small, specified
degree of variance ("discretionary mriance limits")
from the contract.
Pooled procurement has been implemented by
various countries and organizations to improw the
efficiency of purchase and distribution of pharmaceuticals; reports indicate moderate success [1216]. The effects of pooled procurement for NZ
hospitals as j)<1rt of the NHPS have ;;et to be
determined.

Aim
The c1im of rhe present srudy therefore was ro
detennin<" the effects of pooled procurement on
total hospital pharmacC"utical expenditure resulting
from the first year of implementation of the NHPS.
The objectives were ro project possible savings for
2003 to 2004 for 11 public hospitals, and to estimate the savings for 29 public hospitals. This study
is parr of an ongoing evaluation of the impacr of the
NHPS.

Methods
The 29 major public hospitals (i.t., employing one
or more pharmacists) in NZ we're classified into
three types in an earlier project: re-rriarr, secondary,
and rural/special [24). The NZ Ministry of Health
provided advice and validated the group allocations. Tertiary hospit<1ls were those with all specialties on site; secondary, most specialties on sire but
some visiting sp<'Ci<llists; rural/special hospitals were
small hospitals wirh only visiting specialists or hospitals for a speci,11 group of parients (e.g., psychiatric). Thirteen of these hospitals were selected for the
prt>sent srudy as representative of the thr<"e types of
hospital and of different geographic localities.
The chief pharmacists at the 13 hospitals were
asked to proYide the following financial information for the year July 1, 2002 to June 30, 2003:
1.

3.

4.

a list of the top 150 pharmaceutical ikms by

annual expenditure (excluding tot<~! parenteral
nurrition products and ready-made chemoth<"rapy infusions):
the total expenditure for each of these items:
the total in-patient pharmaceutical expenditure: and
ne,,· (Section Hi prices for the rop 150 items for
2002-2003.
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two hospitals from pmticipating.) Data were proYided by five tertiary hospitals, three secondary hospitals, and three rural/special hospitals. (Three
tertiary, two secondary, and two rural/special hospimls were located in the more populous North
Island, and two tertiary, on<" secondary and one
rural/special hospitals in rhe South Island.!
Ditferenct's between the 11 hospitals in their
mdividual top 1SO ttems rt'stdted in a rota] list of
612 items. Of these, savings were projected for 15'7'
items, increased costs for 123 items, and no change
for 327 irems. Of the 612, 120 had a Section H contraer price in place by July 2003. Net projected
sav!llgs on the Section H items \vas $3,855,-33. For
the remaining 492 items, a net increase in costs of
$415,983 was projected, rhus overall net savings of
$3,439,'7' 49 were projected for the 11 hospitals.
Projected on:rall sa\·ings were $2,652,814,
$658,984, and $12'7' ,952 for tertiary, secondary,
and rural/special hospitals, respectiYely !Table 1).
For all 11 hospitals, median (mnge) savings represented 7.41% (3.09-16.05'}0) of expenditure on the
top 150 irems. For the different types of hospitals,
savings were 5.28% (3.09-16.05~~), -.41 ''io (4.6'7'12.85o/o), and 9.55% (6.2:--10.09%), for tertiary,
secondary, and rural/special hospitals, respectively.
The median savings per bed for each type of
hospiml were $593, $509, and $378 (Table 2) for
tertiary, secondary and rural/special hospitals,
respecrh·dy, and median s,n-ings per bed-day \\-ere
$2.88, $3.0L and $2.25, respectively !Table 3).
\X'hether the estimated projectt'd savings were based
on s,n·ings per bed or s<wings per b.:d-day made
little difference ro the final projection. For <11l 29
public hospitals these amount.:d to $5,234,919 by
savings per bed 1:Table 2), and $5,255,'7'31 by savings per bed-day (Table 3). Sensitivity analysis
estim<Hed ranges of $3,304,606-$3,044.483, and
$2,936,850-$3,693,239, respectively (Tables 2 and
3:1.
The main drive-rs of s<n·ings on items with Section
H con tracts by ATC category were: agents for infections, rhe nervous system, musculoskeletal system,

Because many indi\·idual prices for top 150 items
for 2001-2002 and 2002-2003 could nor be disclosed to the researchers (they were confidential to
suppliers and hospitals), the chief pharmacists were
also asked ro calculate a projected cost saYings for
each item for 2003-2004 by subtracting the 20022003 price for t'ach irem from the 2001-2002 price
and multiplying by the Yolume used in 2002-2003.
Projections for 2003-2004 for each irem were rhus
based on actual price changes and rhe prt'vious
year"s volume of use.
The follmving outcome measures were calculated
for t'ach hospital, for each type of hospital, and for
all 11 hospitals that provided dara: 1) rhe projected
overall savings as a percentage of the expenditure
on the rop 150 items; and 2) rhe expenditure on th<"
top 150 itt'ms <1S a percenmge of tom! inpatient
expenditure. Savings data for 11 hospitals wen:
used ro estimate the projecred o\·erall savings for the
29 NZ public hospitals identified previously.
Two estimates of the above ·were made: by use of
projected savings per hospital bed, and by use of
projected savings per bed-day. The chief pharmacists provided informntion on the numbers of hospital beds, and the l\linistry of Health on munbers
of bed-ch1ys [24.25]. Projected savings were calculated by using stratification by hospital type. A
sensitivity analysis was undertaken by stratification
using the lowest and highest savings for each type of
hospital. Items showing sa\·ings, increased cost, or
no chang<: were identified. Items with Section H
contract prices were identified by using the Julr
2003 Section H list. These items were categorized
by using rhe Anatomical Therapeutic Chemical
(ATC) classification system dewloped by the \X'orld
Hralrh Organization Collaborating Center on Drug
Statistics Methodolos•y [26], ranked in order of projected savings, <l!ld tabulated by hospital type.
Results

Elewn hospitdls (85~;>) provided data for the srudy.
(Data rerrieval problems/time constraints prevented

Table I

Projected overall savings for II selected hospitals

Projeaed savings

as percentage

Projected
sa'Angs (NZ$)

of top I 50 items

Type of hospital

Top ISO
expenditure
(NZ$)

2003-2004

(median. range) (%)

Tertia1y
Secondary
Rural/ special
All types

40.865,872
7.038.897
I ,523,595
49,428,363

2.652.814
658.984
127,952
3,439,749

5.28
7.41
9.55
7.41

(3.09-16.05)
(4.67-12.85)
(6.27-10.09)
(109-16.05)

Total inpatient
pharmaceutical
expenditure (NZ$)

56.185.420
10,364.494
2.856,273
69,406.187

Top 150 as percentage
of total inpatient
pharmaceutical
expenditure (median.
range)(%)

74
70
73
71

(71-80)
(60-71)
(20-94)
(20-94)
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Table 2

Projected over·all savings for all 29 NZ public hospitals--by savings per bed

Tertiary
Secondary
Rural/special

All 29 hos p~als

Table 3

Number of
beds in I I
selected
h;ospitals

Projected
savings
for II selected
hospitals (NZ$)

4000
1286
405
5691

2,652,814
658,984
127.952
3,439,749

Median
savir,gs per
bed (NZ$)
593
509
378

Lmvest
savings
per bed
(~IZ$)

Highest savings
per bed (NZ$)

365
357
171

1125
564
453

Number of
beds in all
29 hospita~
4700
3793

1368
9861

Projected
savings all
29 hospitals
from savings
per bed (NZ$)

Lowest
projected
saving (NZ$)

Highest
projected
saving (NZ$)

2.787,769
1.930.618
516.531
5.234.919

1,716,440
1,354.101
234.065
3,304,606

5.287,970
2,137,356
619,157
8.044,483

Projected overall savings for all 29 NZ public hospitals-by savings per (overnight) bed-day
Number of
bed-days
in II
selected
hospitals

Ternary
Secondary
Rural/special
All 29 hospitals

877,602
197.978
52.305
1.127.885

Numb€!' of
bed-days in
all 29 hosp~als

Projected savings
all 29 hospitals
li'cm savings
per bed-day
(NZ$)

Lowest
prcjected

Highest

per bed-day
(NZ$)

Highest saving
per bed-day
(NZ$')

saving

projected saving

(NZ$)

(I~Z$)

1.32
2.19
1.10

5.27
3.84
5,15

1,048,363
641,380
137.651
1.827,394

3.018,529
1,928.148
309,104
5.255,781

1381,981
1,403,504
151.364
2.936,850

5,521,118
2,463.800
708.322
8,693,239

Projected
savings for

Median

II selected
hospitals
(NZ$)

savings

Lov.rest saving

per bed-day
(NZ$)
2.88
3.01
2.25

2,652,814
658,984

127.952
3.439,749

OJ
;::
0

~;
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and blood and blood-forming organs (Table 41. Projected savings ranged from 0.2% (V, Various) to
54.9~·;, (J, Anti-infectiws for systemic use). The
main contribmors by ATC subcategories were:
antibiotics. psycholeprics (antipsychorics), general
and local anesthetics, treatments for bone disease
(bisphosphonates). blood substitutes, and analgesics. P.isphosphonares, plasma substitutes, and local
anesrherics had a proporrionally grearer etfecr on
projected savings for tertiary than on other hospitals. Antipsychotics had a proportionally greater
effecr on projected secondary hospitals savings, and
anribiotics and anestherics on projecred rurall
special hospiral savings. Antibioric savings were
ll1<1inly indicated for cephalosporins, penicillins. 4quinolones, and \'<Hlcomycin. Sa\·ings on cetriac-.:one
(third generation cephalosporin) were indicated in
all rypes of hospitals. Savings on cefotaxime and
cdtazidime (third generation cephalosporin) and
cefmoc-.:une (second generation) were indicared predominantly in terrimy and secondary hospitals.
Orher chemical entities where projected savings
were greater rhan NZ$20,000 for the 11 hospirals
are highlighted in Table 5.
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Discussion
The present srudy indicated that the price managemenr part of the NHPS will achien moderate savings. 1'"1sed 011 each hospiral's rop 150 irems, the
projected savings for 2003 to 2004 were $3.4 million for rhe ll hospitals studied. The estimared projected s<wings for rh<" 29 major hospitals were $5.2
million, amounring ro 3. 7'){, of annual hospital
pharnwceurical expenditurt>. Both estimarions of
projected savings were similar, whether based 011
bed-days or bed numbers. Of the two esrimations,
that based on bed-days was considered rhe most
valid because rhis would have captured rht level of
acriviry of each hospital. The esrimarion based 011
bed numbers would ret1ect only the bed capaciry of
each hospital, and any days of spare capacity in a
particular hospiral ..,,·ould give an overesrimate for
that hospita I.
Savings in rhe firsr year of rhe NHPS appe<H to
have been adueved by rargering contracts ro high
volume pharmaceuticals, such as <lntibiotics, gt'lleral and local anesthetics. anripsychotics, bisphosphonates, and blood substirures. In all rypes of
hospital, owr 50°o of all savings were from anribiotics, and particularly for rural/spedal hospitals
(64%). The extent of overall savings in forrhcoming
years J;Cl11<11llS to be determined, bur savings are
likely to be smaller when lo\Yer volume pharmaceu-
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Table 5

Chemical entities driving projecte,d savings for all I I s<elected hospitals
Chemical entities where projected savings were greater
than NZ$20.000

Anatomic therapeutic category

Co-amoxklav. ciprofloxacin

Anti-infectives for systemic use

Vancomycin
Flucloxacillin
Ceftriaxone (3rd generation cephalosporin)
Cefotaxime. ceftazidime (third generation cephalosporins)
Cefuroxime (second generation cephalosporin)

Nervous system
Musculoskeletal system
Blood and blood-forming organs
Alimentary tract and metabolism
Systemic hormonal preparations
excluding sex hormones and insulin
Antineoplastic/immunomodutating

Fligrastim

Tertiary

11
B

Tertiary
Tertiary and secondary

All

~lethylprednisolone

Locztl anesthetics. and some anesthetics (isoflurane. propofol)

Sevoflurane. citalopram. clozapine
Tramadol
Atracurium. pamidronate
Gelofusine. pentastarch
Ondansetror

H

All

Tertiary and
Tertiary and
Tertiary
Tertiary and
Tertiary and
Tertiary
Tertiart and
Tertiary and
Tertiary

N

A

Hospitals predominantly
projecting savings

ticals are targeted. Because generic versions of a
bisphosphonare and a few antibiotics became <wailable between 2001 and 2002, some savings may
have resulted regnrdless of the strategy [2';']. The
impact of this on estimated projected s,n·ings for all
hosptmls would probably be small, considering tlwr
hospitals using these generic n:rsions prior ro the
strategy still indicated substantial savings on these
particular items.
A wider range of pharmacelltica Is drow savings
in the tertiary hospitals than in other hospitals,
probably ref1ecting the different patient profiles <111d
patterns of drug use. Differences between ternary
hospimls probably rd1ecred the same factors. An
exampk of the larter would be· the lower savings
indicated for the tertiary hospitals that were
narion<~llregional centers for transplantarion. The
expensive therapies used achieYed "Top 150 status"
and would have diluted the effects of savings on
more widely used drugs such as antibiotics and
anesthetics. In addition, some of these hospitals
may have had lower baseline prices in 2001-2002;
their high volumes of use probably resulted in
stronger bargaining power.
Although all hospitals providing data indicated
that savings would be achieYed, there were winners
and losers in the hiernrchy. The median projected
savings were greater for the rural/special hospitals
and secondary hospitals than for tertiary hospitals.
This was as expected because these hospitals probably had kss bargaining power and less atrractin·
contracts in place before the NHPS was implemented. There were brge variations in projected
savings within the types of hospitals. These probably reflect prior contracting arrangements, extent of
use of items now aYailable at lower prices, and on;rall patterns of drug use.

secondaty
secondary
secondary
secondaty
secondaty
secondaty

lndiYidual items driYing savings difkred between
types of hospital. As expected, agenrs for acute/
serious illness or surgery appeared ro drive s,n-ings
in tertiary hospitals: nmcomycin, local anesthetics,
general anesthetics (isot1urane, propofolj, iltracurium, pamidronan:, filgmstrim, and methylprednisolone. Also as expected, agents for sewn:
infections appeared to drive saYings for tertiary
and secondary hospitals: t1ucloxacillin, ceiuroxime
(second generation cephalosporinj, ceforaxime and
ceftaZtdime (both third generation cephalosporins).
Co-amoxichw, ciprot1oxacin, and ceftriaxone (third
gt'nerarion cephalopsorin) appeared to driw savings
in all types of hospital.
The present study concurs with other studies
indicating that pooled procurement was a successful
means of pharmaceutical cost containment r12-16].
Over rime, however, declining compliance with contracts could reduce savings. This was an issue in an
NZ pooled procurement initiatin~ in 1980, and it
has also betn an issue in the United Kingdom and
United Stares [ 12,15,28). PHAR.!v1AC's system
of fiwHKial penalties for hospitals exceeding "discretionary variance limits" on contract items will
encourage hospitals to comply with contracts. It is
hoped that compliance should nor be an issue unless
there are unforeseen quality or <Wailability problems, bur the financial cost of petw lries to hospitals
needs to be monitored in the future.
This present study aims to determine the finan,cial impact of the price management part of the
NHPS. Price management could also impact on
product availability, and on pharmaceutical suppliers. If quality or availability of products were
affected, alrernatiYe items mar be used and this may
impact on pharmaceutical expenditure (;.-osr shifting! or on patient outcomes. If some products \n:t-e

293

207

Managing Prices for Hospital Pharmaceuticals
withdrawn as a result of this policy, clinical choke
would be reduced. These aspects, particularly any
imjXKt on patienr outcomes, need to be monitored
by hospital pharmacists and doctors, and evaluated
in the future.
Although countries and health-c<He organizations haw implemented various strategies to reduce
pharmaceutical expenditure 111 recent decades [316], there is litrle hard evidence on which to compare their success. Demand-side strategies, attempting to n:duce volumes of presn-ibed irems are
increasingly popular, particularly formularies and
guidelines in rhe United Stares '1nd Europe [16,2931]. Their impact, however, is difficult to quantify.
In NZ, volumes of prescribed drugs have risen model'<1tely, while overall expendirure h<1S risen slowly
[32]. PHAR!vlAC has demand-side strategies in
place for community prescribing and is discussing
initiatives for hospitals. Thc'ir impact will need robe
evaluated in the future.
There \\'ere some limitations to the study. There
was limited access ro prices for pharmaceuticals
because of rhe existence of confidentiality agreements between suppliers and hospitals and, as a
result, chief pharmacists or their staff undertook calculations of cost savings for each top 150 irem. The
accuracy of each individual calculation could not be
wrified by the researchers; however, some accuracy
checks were undertaken: chief pharmacists were
asked to recalculate costs savings for items where
other hospitals showed saYings, and to recheck
prices if a Section H price existed but were nor noted
on their spreadsheet. Approximately -o% (Top 150
items) of hospital pharmac:eutical expenditure was
used to derive a projected saving. Other authors recommend targeting the top 70~/c. ro SO% of expenditure for price reductions because changes in th<:
lower 20% to 30% mnke little overall difference
[33]. Targeting 100% of pharmaceutical expenditure per hospital, about 2500 items, \rould have
allowed a more accurate projection, but time and
resource constraints prohibited this. A subset of 11
hospitals provided data rather rhan all 29 hospitals.
These were hospitals with the resources and appropriate computer systems ro participate, bur they represented all types of hospitals, 58% of hospital b<:ds,
and 62% of bed-cbys. The present study may und<:resrimate the S<H'ings resulting from the' price managemC'nt part of the NHPS because PHARJV1AC
proposed to implement a confidential rebate system
as parr of this process. The extent of savings from
rebates cannot be determined at present because
individual rebates remain confidential and overall
hospital rebates have yet to be published.

Conclusion
The first year of pooled procurement under the
NHPS (2002-2003) has resulted in moderate cost
savings. As a result of conrracts negotiated from
2002 and ro 2003, savings of around $5.2 million
($2.9 million-$8.- million) or 3.- 0!.o were projecte-d
for 29 hospitals for 2003 to 2004. As <1 proportion
of expenditure, median savmgs we-re greater in the
ruralispecial hospitals. Longer-term effects, however, on patient outcomes, as well as on pharmaceutical expenditure, range of availabk medicines, and
effects on suppliers, have yet to be evaluated.
The authors c1re grateful ro the chief pharmacists participating in the srudr. There \\·ere no external sources of

funding for rhe project, and there are no potential wnflicrs of interest to declare.
Source of tln~1nci~11 support: No funding was received for
rhis project.
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Processes for the Assessment and Introduction of New
Medicines in New Zealand Hospitals
June :\I Tordoff. Pauline T Norris, Julia :\I Kennedy, David ::\1 Reith

ABSTRACT

A recent initiatiYe in ?\ew Zealand-the Kational
Hospital Pharmaceutical Strategy. launched by
PHAR1IAC-may int1uence the way medicine> are
a;,essed by public hospitals in thoe funu·e." PHAR.\IAC
has be:gun making econotnic eYaluations of a fe:,,· new
medicines m·ailable to Disuict Health Boards to a"ist in
making decisiom on tho;,e medicine;,. Hospitals are free
to utilise or disregard this inf01mation.
Thoe aim of thi;, sn1dy was to detennine the processes
used for the assec,sment and introduction of new
medicines in ~ew Zealand public hospitals. Establishing
this baseline actiYity will allow the impact of this emerging
initiatiYe to be assessed in the funu·e.

Aim: To dctem.llne the proce~ses used for the asse~sment and
introduction of ne;.\·medicines in X elY Zealand public hospitals.
~Iethod: In July .:!002. a que~tionnaire~based. cross~sectioni.ll
sun·ey was undertaken of the proce;;ses used to assess and

introduce uew medicines in all 30 public hospitals in ?\ew
Zealand etnploying one or more phannacists.
Results: 29 hospitals (97%) responded. 22 hospitals (76%)
used fonnal processes for the introduction of new medicines
and 7 (2-l 0 '0) used iufonnal processes. Fonnal processes were
used more fiequently by teniary and secondary hospitals. :!:4'
29 hospitals reported 261 applications for ne\Y medicines (median
6.:'. range 1 to 66)-5SC::'O approved with restrictions. 22~'0 ,...-ith
no restrictions. lO~·o rejected a nell 0%.~ pending. :VIost clr!cisions
(79%) 'vere made in 1 to 3 tnonths. 27 hospitals (93~/o) had
::V1edicine and Therapeutics Conunittees and SO~"o of decisions
had input from the committee. Clinicians provided data on
acquisition cost more frequr!ntly than on cost-effectiveness.
Provision of economic data appeared low. particularly for ·cost
per life year gained' and ·cost per quality adjusted life year'.
Conclusion: The majority of hospitals used a fo1n1al process
to introduce new medicines. Data on efficacy. safety and
acquisition cost \Yere considered important in decision making:
the use of phanuacoeconomic data was limited.
J Pbann Prart Res 2004: 34: 267-71.

I:\"TRODrCTIO:\"
Prilnmy care tnedicine-, con)idered for reimbur&etnent in
public health systems haYe traditionally beeu e\·alnated
on the basis of efficacy. safety andmanufacnuing quality.
Economic benefit has recently become a mandatory
comideration in Australia and Kew Zealand. The >ystems
in both countrie':i are tnanagecl by g:oYenuneut agencies
and are broadly similar. The Pharmaceutical Benefits
Scheme manages the listing of publicly funded medicines
in Australia and the Phnrmaceutical ).lanagentent Agency
(PHARMAC) manages li>tings in ?\ew Zealanc!L:
In

contra~t

to prilnary care. hospitals in Australia. 1\ew

Zealand and other coumries hm·e managed their own lists
of medicines and assessed efficacy. safety. quality and
acquisition cost when introducing ne\\· tnedicines.3·S :!\~foq
hospital> in the USA. C'K and the ?\etherlands use fonnal
assessment processes. '· 9· 10 :\I ore recently they ha\·e
needed to a»e» the ·nlue for money· of new medicines
and data on econotnic benefit is a consideration in son1e
hospitals in the USA and Australia-'·'·" To date. there is
limited clara on the proces>es and type of a>sesmlent
used in ?\ew Zealand public hospitals.""
June~~

Tordoff, :-.1Phlfm, MR.Phannl:J. ~...!PS. Lecturer. Paulint> T.Xorris. PhD.

Senior Lecturer. ~chool of Phanuacy. Uun:ersity of Otago. Dunedin, :Xew
ZeaLmd. Julia ~I Kt>unfdy. PhD. ).!PS.As.soci.lte Professor. School ofPhamucy.
t:ru\'emtyColiege Cork. Ireland. Dn\·id .\1 Rt?ith. FRA.CP, PbD. SeruorLecnlfe~.
Dunedi!l School of ).ftdiciue. t:niYer~itr of Ota2:o. Dunedm. Kew Ztaland
Addl'('~S for COl'l'('SpondE-nct: June Tordoff. Sch~ol ofPh:um::tcy. Uni...-ersity of
Otago. PO Box 913. Dunedm.. ~ew Zealand
E·m..1il: june .tordoffg stouebo;.\·.otago.ac .tlZ

:'IIETHOD
A questionnaire on the processes used to a»ess and
introducoe new medicines was de\'eloped and soent to
chief phannacists at all 30 ~ew Zealand public hospitals
(from a list publi>hed by the ~e\\' Zealand Healthcare
Phannacists Association). The chief pharmacist> \Wre
abo idemified from the list. The questionnaire was posted
to the chiefphannacists in July 2002. To improw response
rate. they were contacted by telephone prior to mailing
the que>.tionnaire and at follo\\·-up.
The topics for the questionnaire were pro\'idecl by a
focus group of ten hospital pharmacists. and by the
researchers. The topic~ \Yere:
processes for the addition of new medicines to the
hospital fonuulary:
use of application fonus:
que>tions on application fonus:
membership of Medicine and Therapoeutics
Committees (i'.HCs):
number of applications for new medicines:
speed of asse>sment of applications:
policies for requests for new medicines:
policies for patients taking non-fonnulary medicines:
preparation of summmy of eYidence:
discmsion and approYal of applications:
infonnation/~\·idence proYided by clinician~:
information on cost-effectiYeness:
need for gnidelinesicriteria for use: and
new medicines approYedlnot approYed from July
2000 to July 2002.
Respondents were askoed to provide a copy of the
application form used to request a ne\\' medicine be added
to the hospital formulary. Applications for new medicines
\Yere categorised using the Anaton1ical Therapeutic
Chemical classification system doeYeloped by the World
Health Organization Collaborating Centre on Drug
Statistics :'-.·iethodology. then further categori>,ed into
products and chemical entities." i\Iedicines were
categorised into subsidi:,ed (listed on the Kew Zealand
Pharmaceutical Schedule for wbsidy in p1imary care).
non-subsidisecl. unregistered and those considered only
suitable for in-hospital me. e.g. fibrinolytics.

Joumal of Phannacy Practice and Research \.:Olume 34. )J'o. 4. 200-f

267

296

TablE' 1. Processes for the assessment and appro\·al of new mediriut>s in

~ew

Zealand public hospitals

All hospitals

TE<rtiary

Introduction, assessment of new medicines

(11= 29)

(n = 6)

Fonnal processes (to Cl2'ntral committee)
Application fonn~
Letter
Infonnal processes (all other processes)

16 (~5~0)
6 (21%)

Secondary
(n = 12)

5 (83%)
0
(17%)

(2.f~O)

Ruralisp{'cial
(11 = 11)

(67%)
(25%)
(8.3%)

(.27%)
(27%)

(so~ol

(55%)

(-l6%)

ApproYal of applications for new medicines
~..1edtcme and TI1erapeutics Committee C\'1TC)
).1TC or delegated group
Budzet holders IYith ad1ice from climcums and).1TC
Budget holders '\Ylth ad1ice from dlluc1am
Others

16 (55%)
1 (3.5°/0)
6 (21~'0)

4

(3.5%)

(17%)

The questions were deYdoped as open. closed or
continuom. For continuous que;.tions. respondents ga,·e
opinions on a Yisual analogue scale (&emanticMdiffereutial
rating scale) of 1 to 6 (1 = 'always· and 6 = ·ne\'er'). The
questionnaire was pilot-tested for face Yalidity and time to
complete by four senior phmmacists and reYiewecl by a
statistician and health policy researcher.
The processes for the assessment of new medicines
were defmed as 'fonnal' or ·informal'. Fonnal applications
<.fomv1etter jmtif')ing or supp01ting e\'idence) were made
to a central committee and decisiom were made by. or on
the ad\'ice of. that conunittee. Infonnal processes were all
other processes. Hospitals were defined as tettimy t,all
specialities on site). secondaty (mo.st specialitie> on site
and some \'isiting specialists) or mralispecial (small
hospitals with \'biting specialists or ho>.pitals for special
groups of patients. e.g. psychiatric). The ~linisl!y of Health
proYided ad\'ice and \'alidated the group allocations.
Continuom data was analysed m.ing the Krusl,al\Vallis test for equality of medians. A lew! ofp < 0.05 was
considered statistically s-ignificant.

6

(3.3%)

0
I (17?0)
0
(17?0)

263

(9.1%)
C.7~t.)

Table 2. ::\Iembership of ::\1Nlicinf' and Therapeutics
Committe•< (:\ITCs)

Committees members

:'io. hospitals
"ith :\ITCs (11 = 27)

Clllllcian

27 (100%)

Phannacist

26

Nurse nurse manager

26 (96%)

Anaesthetist

18 (67%)

(96~o)

Sernce manager

13 (48%)

Surgeon

12

).11crobiologist

11 (-11%)

Clmicnl plwnnacvlogist

(+t~O)

4 (19%)

General practitioner

(19%)

Independent Practitioner Association
phrumacist facilitator

(19~-o)

Chief med1cal officer

-1 (15%)

Psychiatnst

-1 (15%)

Emergency depanmem spe<>iah::.ts

RES'CLTS
The questiotmaire was completed by 29!30 hospitals (97%
response rate). One hospital declined became a larger
hospital in the Yicinity made policy decisions for both
hospitals. Formal processes were med to a greater extent
than infonnal processes except in rural/special hospitals
(Table 1). Application forms were used in 16129 hospitals.
and to a greater extent in tertimy hospitab. Tv,·enty-seYen
hospitals (93~o). including all the tertimy and secondary
hospitals. had an ~ITC and physicians. nurses and
pharmacists were the predominam members (Table 2).
~·licrobiologists and surgeons were present on less than
half of the :v!TCs. The majority of tettimy hospitals ( 67?oi
and one non-tertiary hospital had a clinical
phannacologi>t on their :'viTC. The major input ti·om
phanuacists was from chief phannacists and cliniciam
(usually those making the application).
Of the 2-1 hospitals that proYided data. tertiary
hospitals (8) and secondary hospitals (8) reponed the
greatest number of applications for new medicines per
hospital. compared to mra!ispecial hospitals (5)-Table 3.
0\'erall. 58% of applications were appro\'ed \\'ith
restriction5. 22~/Q without res-trictions. 1Q?,o rejected and
lO"o pending. There were 261 applications for 148 products
and 1-13 chemical entities. Applications were predominantly
for anti-infecti\'es ( 17%). net'\'ous system (17%). blood
and blood forming orgam (15%) and musculoskeletal
system (1-l?o)-Table 4. Of the 148 medicines. -1-1 (30%)
\\'ere subsidised. 27 (18%) non-subsidised. 11 (7.-1%)
umegi;tered. and 66 (-l5%) suitable for in-hospital nse.

(9.1?-0)

4 (33%)
0
(3.3?o)

(11%)

Chief executi\·e officer

(7.4~0)

Pat-diarncwn

( 7.4~0)

Restdent medical ofticer

(H'o)

IntensiY.ist

(3.7'%)

G)11aecologist

(3.7%)

Professor of medical school

(3.7%)

Nm·se 5peclalists (pain. IV tl1erapy)

(3.7%)

Community phanu.'lcisr

(3.7~0)

Case manager

(3.7(10)

OccupatlOnal ~afety and health
represent<ntYe

(3.7~·o)

Hmuan resources manager

(3.7%)

Electronics teclullcian

(3.7~'0)

Chief finance officer

(3.7%)

Total No. ::VITC' committee members.= 289

The application forms had questions on the cost of
medicines <.SS?o). budget impact (Sl~o) and efficacy
('75%). C'omparati\'e cost (63~o) was less frequently
requested. Two-thirds of application fom1s requested data
on restricting prescribing to certain clinicians or for certain
patients. Six (38%) requested data on flow-on costs or
benefits. Three-quarters of application tonns requested
specific efficacy or safety data. Clinical trial (44%) and
randomise<! controlled trial e\'idence (4-l%) was requested
more connnonly than meta-analysis (19%). and two-thirds
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Table 3. Requests for new medicin.s by :Xew Zealand public hospitals (July 2000 to July 2002)
Requt>sts to add new medicines to the
formulary. preferred medicines list or inn·utory

All hospitals
(ll =29)

TertiarY
(ll

=6)

Secondary
(II= 12)

Rural!sp•cial
59

Tomlmunber of medicines requested

261

S7

115

Hospitals prondmg data

24

4

11

::-1eau (SD)

).Jedian {range)

10.9 (13.51

21.8 (29.5)

6.5 (1-66)

80 (5-66)

3.0 C-25)

57 (22%)

10.5 (7.2)

(n

=11)

6.6 (7.2)
5.0 (1-25)

9.0 110%)

32

128~0}

16 {27%)

(58%)

52 (60G_c)

61

(53~'0)

39 (66%)

Rejected

26 (10%)

5.0 \5J3%)

17

(15~0)

4.0 t6.S%)

Results pendmg

26

ApproYed ·with no re5trictions

ApproYed 'iYith restrictions

15~

oo••J

21

(2-fO/Q)

5.0 (-1.4%)

0

Tablt- 4. Anatomical Therapeutic Chemical classification of new medicines application~!t
Applications
(11 = 261)

Products
= 148)

(ll

Che-mical entitits
(u=H3)

A..nti-intt?ctl\"<:?S for systemic use

-+5 (17'!0)

2-1 (16%)

2-1 (17%)

NetYous system

-1-1 (17%)

30

(20~o!

28 (20°0)

Blood and blood fomring organs

3$ (15'!0)

16 (II%)

15

?-.-1usculoskeletal sy;;tem

36

(1-+~o)

10 (6.8%)

10

.>-\.ntineoplastic and imnmnomodulating agents

30

(12~/ol

"

Cardio;-ascular syste-m
Denuatologtcals

Ahmentary tract and metabolism

(11~0)
(7.0~o)

(15<!'0)

(15%)

17 (6.5%)

10 (6.iJO,Q)

10 (7.0%)

16 (6.1%)

(.+.7%)

6 (..+.2%)

15 rs.tq/oJ

14 (9.5%)

12 (8.-l%)

Genitourinary system and sex honnones

(2.7°0)

4 (2.7%)

4

(:;.8~0)

Respiratory system .

(1.9%)

4 (2.7%)

4

(2.8~0)

4 (1.5°0)

4 (2_/ll_'Q)

4 (2.8'!0)

Sysrem1c honnonal preparanous. excluding sex honnonec:. and insnlms

(1.2%)

(2.0~0)

(2.1%)

A.ntipamsitic agents

(0.4%}

(0.7~ol

(0.7~'o)

Sensory· organs

of fonm required such e\·iclence. Two of the 16 ho>pitals
using application forms required guideline de\·elopment
included with the application. The 16 hospitals using
application forms had 31 additional questions on the
forms. including: possible subsequent formulary
deletions: comparable formulary medicines: preYious inhospital me in a trial: any conflict of interest: any
aclYantages: and fmther product details.
Applications were discussed predominantly by
MTCs. often with input from budget holders. The MTCs
(or a delegated group) had authority to approYe
applications in 60% of ho>pitals (Table l ). h1 a further
20%. budget holders approYed applications with adYice
from the ?-.HC. and in 20%. budget holders. clinicians or
others. approYed applicatiom. !\lost hospitals reported
that decisiom were made on new medicines within three
months of the initial application. Around half of the
applications (.tsgo) had a summary document prepared
as pmt of the assessment process. more commonly by a
phannacbt but occasionally by a clinician.
0Yerall. clinician> prodded 'cost per close' more
frequently than cost-effectiYeness (Table ~). In mral!
special hospitals there \Yere significantly more claims for
·additional benefits· for new medicines (p = 0.03 ). Economic
data (phannacoeconomic studies. 'cost per day saYed·.
'cost per eYent saYecr. 'co>t per quality adjmtecllife year')
were pro\·ided by phannacy or clinical phannacology
depmtments more frequently than by clinicians (23 Ys 1.2).
but oYerall uptake \Yas lo\\· (Table 6). ::-rost commonly
proYided by both groups \Yas 'numbers needed to treat'.
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All hospitals indicated they would hy to emure that
patients admitted on a non-fonnulaty medicine could
continue on that medicine by either using the patienrs
own supply (with permission) or purchasing the medicine
for them. If appropriate. 35% of hospitals would comider
changing to an altemati\·e medicine.
Decision makers requested guidelines for new
medicines for a munber of reasons bm predominantly for
high-cost items (28%) rather than for hazardous (IO~o) or
restricted items (10%). Four hospitals (1-t~o) indicated that
guidelines would be de\·eioped for most ne\Y medicines.
Three hospitals had neYer requested guidelines.
DISCl"SSIO::'\
Our srudy highlighted a range of approaches to the
introduction of new medicines in c-lew Zealand hospitals.
Formal processes were most common. occmTing to a
greater extent in te1tiary and secondary hospitals. This is
consistent \\·ith findings in other countries where fonnal
proce>Ses haYe also been de>cribed and appear to
predominate. 5·7·9.ic.r 6-15 Infonnal proces.se&. were n~ed to a
lesser extent and predominantly in mrallspecial hospitals.
h1 general. decisions were made in a '>hon time period.
J;sage of application fonns was similar to the USA (1992.
55%) but greater than the Xetherlands (1999. 2l?o).'·" In
common with hospitals in other countries. almost all
hospitals using application fonns requested infonnation
on efticacy. safety and 'cost per course· of treatment-'·'-"
For a number of years. researchers haYe ac!Yocatecl
the use of phannacoeconotnic data to assist decisions

4. 2004
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Tablt> 5. Information prmided by clinicians requesting new mrdidnes (Ju1y 2000 to Jn1y 2002)

Alll!ospitals"
·cs~

application forms

Pronde

e\·id~uce

of efficacy

Fronde E'\idenc.: of saf?ty
Pronde

d~tails

of 'cost

p~r

Tertiary""
(n = 6)

(ll = 29)

How often do clinicians:

dose·

FroY1de details of cos;:-eft~cn...-eness

Secondary"'
(ll = 12)

Ruralispedal"'
(ll = 11)

Probability•

(1-6)

0-3)

(1-4)

(l-6)

0.92

(1-6)

(1-5)

(1-6)

3.5 (l-6)

0.53

3.5 (1-6)

(l-5)

(2-6)

3.5 (2-6)

0.27

(l-6)

(1-5)

(1-6)

4 0-6)

0.53

4.5 (1-6)

0-5)

(!-6)

4 (2-6)

0.93

Claim additional bem•fits for 1he mechcme

(1-4)

(2-4)

(1-4)

L5 (1-3)

0.03

Fronde eTidence for any additional benefii;;

(1-6)

4 (2-4)

(l-6)

(l-6)

0.94

Claim the medicine used safely in other insrinmons

(1-6)

(3-6)

(1-6)

C-6)

0.28

'1=1\Iedian response (range) on a scale f!:om 1 = 'always· to 6 = 'neyer': tKnl'~kal- \Vallis test
Table 6. Prmi-sion of pharmacoeconomk data by :::'\('w Zealand public hospitals

All hospitals
Source and type of data

(n = 29)

Cliniciatts.
A phanuacoeconomic ~mdy?
Kumben 11eeded to treat?
Cost pe-r day saYed. for reduced hospital <>tay?
Cost per eveut saved?
Cost per life saved?
Cost per quality adjusted life year?

(17~o)

)

2000 to

Tertiary
(n = 6)

4

Jul~·

2002)
Se-condary
(n = 12)

(67~il

(S.3~o)

(33~0)

(42~0)

(50~ a)

(S.3°o)
(S.3oo)

(17~0)

Rural!o;p£>cial
(n =II)

(9.1~&)

0
0

Pharmacy or di11ical phannacology depanments
A phannacoeconomic smdy?
Numbers needed to treat?
Cost per day saved, for reduced hospital stay?
Cost per event sa.\·ed7
Cost per hfe saved?
Cost pe-r quality adjusted life year?

(2S0 o)
(24°o)
7 (24°o)
6 (2l'o)
(3.4'o)
(3.4°0)

on the introduction of ne\Y medicines."·" Such
approaches are reported by healthcare organisations.
national
committees
and
hospitals'·'·'·-.::.os
Phannacoeconomics i; becoming an established
component in formulary decision making. This study
highlighted a limited use of phannacoeconomic data in
Xew Zealand hospitals and a greater interest in
acquisition costs of medicines than cost-effecti\·eness.
The limited me of phannacoeconomic data contrasts with
regular use reported in the USA (i2-90% of hospitals)
and some me in Australia (67% of hospitals).'·'·" Smdies
in the UK have identified a lack of appropriate infonnation
and a n~ed for n1ore training in phannacoecon01nics as
key banier~ to its use in decision making. 26·27 TI1ese may
be imponanr ban'iers in )Jew Zealand hospitals also. A
particular batTier could be the lack of studies undertaken
in l\'ew Zealand and problems with the generalisability of
;tuclies undertaken elsewhere. The findings from the
present study suggest a need to increase tile use of
phannacoeconomics in decision making in l\' e\\' Zealand
hospitals so that cost-effecti\'eness rather than
acquisition cost becomes an important focus. This should
help optimise the allocation of funds.
PHARi\IAC i> hoping to encourage the nse of
pharmacoeconomic data by proYiding l\' ew Zealand
hospitals with analyses of a number of expensiYe
medicines. At present. data is only m·aiJable on a small
proportion of medicines (11 by Aptil.2004. compared with
261 applications for 148 different products in hospitals
0\·er the pre\'ious two years). Hospitals are free to me or
disregard this information. Future research could examine
the utilisation and influence of these analyses. E,·aluation
of the quality and reliability of analyses \\'Ould be difficult

270

(24°o)
(17°o)
(6.9'o)

(Jul~·

(33~0)

(33°0)

(17oo)
(8.3°'0)

(17'o)
m••l

(8.3%)

(:!5~0)

4 (36%)
4 (36'o)
(27'o)

{27°b)

(8.3~0)

(9.1%)

because analyses are aYailable only to District Health
Board staff or persons gi1·en pennission by PHARMAC.
It could be debated that for the process to be fully
transparent and engender trnst. analyses should be in
the public domain and aYailable for examination by
independent health economists.
A number of countries and organisations use
guidelines or criteria to target expem,i\·e medicines to
patienrs most likely to benefit. Adherence to guidelines
may be monitored by drug me eYaluations. '.1 3.1 6· 1'·" This
>rudy indicated that decision makers in New Zealand
hospital;; requested guidelines mainly for high-cost and
hazardous items. Only two hospitals required the
deYelopment of guidelines for the addition of a new
medicine to the hospital fonnulary.
Other countries possess similar proportion of
hospitals with J\ITCs compared with l\'ew Zealand
(93%). (UK. Australia. USA: 87-99%. 1994-2001) 5 •7· 16
Xew Zealand MTCs appear to be similar in size to those
in Germany and the Xetherlands. but smaller than in US
hospitals. s 17·" There was a lower proportion of medically
qualified staff reported in )Jew Zealand J\'ITC's (42%)
than in the USA (64%). perhaps reflecting a more
multidisciplinary approach in ~ew Zealand." Surgeons
appear to be under-represented on :V!TCs in all t)1Jes of
Xew Zealand hospitals. This may be a matter to redress
since policies for medicine use are of high importance
in surgical areas. 29
In tertiaiy hospitals. clinicians proYided eYiclence of
safety more frequently than in other hospitals. The main
reason for this could be that clinicians in te11imy hospitals
\\·ere more likely to use an application fonn and the fonn
\\·oulcl request this infonnation: another. that they mecl a

Jo1m1al of Phannacy Pracrice and Research Volume 34. No. 4.

~00-t

299

"·icier range of tuedicines and are n1ore aware of aclYerse
effects. Recent smTeys indicated >afety data \\"aS
considered important in fonnulary decision-making but
researchers acknowledge difficulties in generalising early
clinical trial data to a wider group of patients.'·' 00·30
The main limitatiom of our study are the possibility
of recall bias or bias from endeaYours to make a sociallydesirable t-e>ponse. In addition. the use of a ;,tructured
questionnaire may result in the omission of important
topics. Attempts were made to oYercome limitations by
u-,ing a focus group to widen topic~ for consideration.
and piloting the qne;,tionnaire for face Yalidity and to
reduce bias from misunderstanding. Follo\Y-up of
questionnaires ensured a high response rate (97%) to
tninhnise bias front tuis-;ing infonnation. Inaccuracies in
facmal infonnation may be present perhaps resulting from
inconsistent record keeping by respondent>. e.g. list;, of
fommlary applications. PositiYe or negatiYe bias could
haYe been incorporated in replies where re>pondents ·
opinions were sought. A fm1ller limitation was the small
number of hospitals and respondents-so that statistical
analysis was not feasible for the majority of the results.
There was a range of approaches used for the
assessment of new medicines in New Zealand hospital<,.
Data on efficacy. safety and acquisition cost were
considered important in decision making: the use of
phannacoeconomic data was limited.
Comp{'ting iuttr£-m: )ione declared
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Influence of the National Hospital Phannaceutical Strategy
on the Assessment of New Medicines in New Zealand Public
Hospitals
June :\1 Tordoff, Pauline T Norris, Julia ::\1 Kennedy, David M Reith
ABSTRACT
Bn<'kground: In 2002. New Zealand's Pharm~ceutical
:Yianagen1ent Agency (PHA. R..YIAC) began implementing the

:Xational Hospital Phannaceutical Strategy (NHPS) with the
assesstnent of new medicines as a key area of focus.
Aim: To detennine the ini1uence of the NHPS on processes
for assessing new medicines in ">Je\Y Zealand public hospitals.
:\Iethod: In July 2002. and in July 2004. a questionnairebased. cross-sectional sm-vey was undertaken of the processes
used for assessing new medicines in all )Jew Zeabnd public
hospitals that employed one or more phannacists.
Results: For both surveys a 97o/o response rate was achie\-ed_
75%) of hospitals used fonnal assessment processes. 93% had
nmltidisciplinruy :tvledicine and Therapeutics. Conunittees. and
over 75~0 of new medicine applications were approved by these
conunittees and budget holders. 16 hospitals used application
forms in 2002 and 18 in 2004. In both surveys over i5~/0 of
±Onns required efficacy. safety and cost data. By 200-L questions
on cost effectivenes:, and pn:scribing rec;trictions significantly
it1creas.ed (p :S 0.05). more supplementary questions werl! asked
(p :s. 0.001). and 11 hospitals introduced questions from a

PHARMAC template. By 2004. phannacyphannacology
depmtments and clinicians provided more phanuacoeconomic
data for assessments than in 2002.
Conclusion: The NHPS appears to have int1uenced the
assessment of new medicines in New Zealand public hospitah.
In both surveys. hospitals used formal assesstnent processes
and key considerations were eftl.cacy. safety and acquisition
cost. By 2004. co~tMeffectiveness became an important
consideration. n1ore hospitals used application tOnns. fonns
\Yere more complex and use ofph.:-mnacoeconomic data increased.
J Phann Prart Re. 200t': 3S: 271-5.
I::-iTRODl:CTIO::-i
Phan.naceutical co1npanies regularly launch ne\\' tnedicines
which are eYaluated by regulat01y boclie;, \Yith respect to
efficacy. safety and quality. 1 h1 Australia and ~evY Zealand.
where many medicine;, prescribed by primary care
practitioners are reilnbursecl. cost effectiYene&s is a
consideration when deciding whether to fund new
drug:s. 1 · 3 Australia and Kew Zealand use govenllnenr
agencies to n1anag:e rehnburse1nent lists-Phannaceutical
Benefits Scheme and Phannaceutical Management Agency
(PHAR).!AC) respectiYely. In contrast to national
xnanag:etnent of pritnary care xnedicines. hospitals in
Australia. Kew Zealand. and s.on1e other countries
detennine which medicines to use. Efficacy. safety. quality
and acquisition cost are usually assessed by a hospital
June ::\I Tordoff.1!Phanu. ):lRPharruS. ).·!PS. Lecturer. Paulin.,. T~orris, PbD.
Senior Lecturer. School of Pharn1.1cy. GruYersrty of Otago. Julia l i K(ollllHiy.
PhD. l\{PS. A~o;,odate Profes'5or, School ofPb.t:m.1.cy. Uni.-er!itty College Cork.
!:-eland. DaYid :\I Reith, FR..:\.CP. PhD. Senior Lecturer. Dunedin School of
?-.ledicine. Uni1.·emty of Otago. Duuedm, Kew Ze~hnd
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:Medicine and Therapeutics Committee ().lTC):'-' Recent
reports indicate that hospitals in the USA and Australia
also consider economic benefit.'·'
:Xew Zealand has launched a unique system for the
tnanage1nent of phannaceuticals u~ed in prhnmy care and
hospitals. In 200 I. PHAR).!AC was authorised by the
goYernn1eur to xnanage phannaceuticals. in prhnary care
and hospitals. and in 2002 PHAR).cfAC launched a
l\ational Hospital Pharmaceutical Strategy (l\HPS) for
managing hospital phmmaceuticals-' The l\HPS had three
key areas. of focus: price 1nanage1nent. asses.s1nent of
new n1edicines. and quality use of tnedicines.
To manage price. PHAR::V!AC began negotiations
with suppliers for lower prices for a large number of
hospital medicines: saYings of oYer :XZS5 million were
projected from the first year·s negotiations.'
For the assesm1ent of new medicines. PHAR.\-!AC
haYe had two initiath·es. They haYe proYided hospitals
"-ith econoxnic asses.s1nents of a ntunber of new high-cost
medicines and disllibuted a template application fonn that
could be med for new medicine applications. We haYe
undertaken two smTeys to determine the processes to
asses; new medicines in l\ew Zealand hospitals. TI1e first
was in July 2002 to detennine the proces,ses in place
inunediately prior to the launch of the l\HPS.JO Tile second
was in July 2004 and is reported in this paper.
For quality use of medicines. PHAR.\fAC originally
plmmed to coordinate national actiYity but put thdr plans
on hold and agreed to participate in an initiatiYe on the
Safe and Quality Use of ).·ledicines launched by the
District Health Boards of l\ew Zealand. 01
The aim of this study was to determine the influence
of the l\HPS on processes for asse;sing new medicines
in ::-.Jew Zealand public hospitab.
:\IETHOD
_4.. questionnaire on the processes used to assess and

introduce new xnedicines in )Jew Zealand hospitals was.
cle\·eloped. piloted and administered in July 2002. 10 The
questionnaire was sent to all 30 public hospitals employing
a phannacist. In July 2004 the same questiom>aire with
minor modifications. was sent to all 29 ::-.Jew Zealand public
hospitals employing a phannacist (one ho;,pital pharmacy
closed in 2003). A question requesting an estimate of the
ntunber of new applications. was rexuoYed because a
subsequent question requested named applications. A
question a>king which groups/committees discussed
applications was remoYed because a subsequent question
asked which groups appro\·ed application;;.
In both sun·eys. hospitah and chief phannaci>ts
were identified from a lio,t published by the ::-.Je\\· Zealand
Healthcare Pharmacists Association." To improYe
response. questi01maires were followed up by telephone
and t!~Inail. and respondenb \Yere asked to proYide a
copy of the application fonn used to request the addition
of a new medicine to the hospital formulary.
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Table 1. Proces-;es for the asse--;sment and approral of new medicines in

:'\E-lY

Zealand public hospitals;

All hospitals
Introduction/assessment of new medicines
Fonnal processes (to central conunittee)
Application fonm
Letter
Infonnal

Tertiar~·

Second:u;·

2002
(11 =29)
16(55%1 !S (6-l"ol 5 {33%l) 5 (83%) 8 (67%)
6(21%) 3 (11~0) 0
3 (:?5~>)
0
7 (2-t%) 7 (25%) I (17%) 1 (17%) 1 (8.3%)

Rural! special

2004
(n= 11)

2002

2004

(11 = 11)

(11 = 11)

9 (82%)
1(9.1%)
1 (9.1%)

3 (27%)
3 (27%)
5 (45%)

4(36%)
2 (IS%)
5 (45°0)

6 (55%)

6 (55?0)

Approml of applications for new medicines
){edtcme and Therapeutics Comnurtees (:viTC)

16 (55%) 6 (55<>,;:,)

-+ (67°'0)

3

(50~,0)

6(50%)

1 (3.5%) 0
l (83%) 0
::VITC or delegated group
0
0
0
Budzet holder> with ad\ice from clinicians and lviTC 6 (21fto) 1 (91%) 1 (17°0) 2 (33~(.) 4 (33%) 4(36%) 1 (9 1~ol
1 (3.5~0) 1 (91%) 0
Bud;et holders \\·ith adYice from clinicians
0
0
0
1(91%1
5 (17%) 3 (27~0) 1 (17?-0) 1 (17%) 1 (33?0) 1 (9.1%) 3 (27%)
Oth;rs

In both surveys. researcher> categorised new
medicines applications using: the Anatomical Therapeutic
Chemical classification system developed by the World
Health Organization Collaborating: Centre on Drug:
Statistics ?viethodology. then further categorised into
products and chemical entities."'·" Medicines were then
categ:ori>ed into subsidised (listed on the :\'ew Zealand
Pharmaceutical Schedule for subsidy in primary care).
non-subsidised. unregistered. and those comiderecl only
suitable for in-hospital nse. e.g:. fibrinolytics.
In both surveys. the proce,;es for the assessment
of new medicines \\·ere defined as 'fonnar or 'infonnar. ' 0
Formal applications (on fonnlletter with justification/
supporting evidence) were made to a central conuuittee
and decisions were made by. or on the advice of. that
committee. lnfonnal proces>es were all other processes.
Hospitals were defined as tertiary (all specialities on site).
secondary (most specialities on site and some \'isiting:
specialists) or mral!special (small hospital;, with visiting:
specialists or hospitals for special groups of patiems.
e.g. psychiatric). The C...finistry of Health had provided
advice and \'alidated the group allocations in 2002.
For both smTeys. cominuous data \\·ere analysed
for differences between types of hospitals using the
Kmskal-Wallis test for equality of medians. Comparisons
between 2002 and 2004 for continuous data were made
ming the \Vilcoxon rank smn test. Categorical data for
each period were compared using the Mc:t\emar's test A
leYel of p :0 0.05 was considered statistically significant.
RESrLTS
The questionnaire was administered to 30 hospitals in
2002 and 29 in 2004. There was a 97% response to each
survey-29 ho5pitals responded in 2002 and 28 in 2004.
In both smYeys 75% of hospitals med formal assessment
processes and these were used to a greater extent in
tertiary and seconcla1y hospitals. Application forms were
used by 64% (18128) of hospital<; in2004. increasing from
55% (16129) in 2002 (Table 1). By 2004 tln·ee hospitals
that required a written request for a new drug application
in 2001. had introduced application fonns. (one hospital
previously using: a fonn did not respond in 2004). In both
smTeys. 93% of hospitals had a :\!TC and membership
consisted predominantly of physicians. phannacists and
nurses (Table 2). By 2004 more :\ITCs had a general
practitioner (9 n 5) or sen·ice manager ( 18 n 13)-Table
2. By 2004 fewer :\!TCs had an Independent Practitioner
Association phannacist facilitator (2 n 5) or a clinical
phannacolog:ist (4 n 5). In both smTeys. the phannacists
and clinicians most often inYolYed in discussing new
medicine applications. were the chief phannacists. and
the clinicians making: the applications.
272
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(36%)

0
3 (27%)
119.1%)
3 (27%)

TablE' 2. 'Iembership of ::\Iediciu€' and Therapeutics

Committees (:\ITCs) at all hospitals"
~a. ~ITCs

"ith?. of each

profession as me-tnbeTs

Profession

20021'1'

2004"

Physician clinictrm

:.7 (100%)

25 (96%)

24 (92'ol

Phannacist

26 (96%)

Nurse nmse manager

26 (96%)

25 (96%)

Anaestheti~t

18 (67%)

:'0

SerYICe< mnnager

13 (-+S%)

18 (69%)

Surgeon

12 (44%)

12 (46'{,)

~!icrobio1ogJst

11 (41%)

10

(77~'o)

(39%)

Chnical phannacologist

<19%)

4 (15%)

Gl?ne-ral practitioner

(i9%)

9 (35%)

Independent Practitioner
Association phannac-ist facilitator

(19%)

0

(7.7%)

Chief medtcal officer

4 (15%)

(12%)

Psyduatnst

4 (i5%)

-l (15%)

Emerg.:ncy department specialists

(11%)

(7.7%)

Res1dent medical officer

(7.4'%)

4 (15?.'o)

Paediatncian

(7.4%)

(12~0)

Other 1mrse specialists

(19%)

Other 1nechcal spectahsts

' (26%)

Chief execurn·e officer

0

(7.7~/o)

(12%)
(3.S~~)

(7.-t%)

Other depmtmental
managers reproe-sentati,·e-s.

(19%)

Commun.it;.-· phannacist

(3.7%)

6

Distnct Health Board

(23~ 0)

(7 7%)
(3.3%)

representai:i-..:e
*In

~002.

27 hospnals with ::VITCs (289 members) and in 2004.

26 hospnals with lviTCs (315 members)
OYer SO% of hospitals proYided data on new
medicines applications for both surveys-24 (83%) in
2002 and 23 (S2%) in2004. In2004 the median mnnber of
applications was greater for tertia1y (eight) than secondmy
(seven) thanmral!special (four)-Table 3. In both smYeys
the majority of applications (58 to 64%) were apprond
with restrictions. oYer 22°o were appro\·ed without
restriction>. and a small number (4 to 10%) were 'not
appro\·ed' or ·pending·. There were 261 applications for
148 products and 143 chemical entities inl000-2002. and
241 applications for 146 product> and 144 chemical entitie:,
in2002-2004 (Table 4).
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In both survey;,. 17 to 25% of applications were for
drugs for the nervom system and 17% for infections
(Table .f). By 2004. applications decreased for drugs acting
on blood or blood forming organs (15% to 10%). on the
musculm.keletal system (14% to 3%). and antineoplastic;,
(11% to .f~o). In both ;,urwys. 45 to 53°·o of applications
were for medicines for in-hospital use. 30~o for sub;,idi&ed
medicines. 14 to IS% for non-subsidised medicines. and
5 to 7% for unregi>terecl medicines.
Over 7 5% of application forms in both surveys
contained que>tiom on dficacy. safety and acquisition
cost. By 2004. there were significantly more questions
on 'flow-on costs or benefits·. Le. cost-effecth·eness. 13
(72~·o) vs 6 (38%). p =:: 0.05. and a trend to more questiom
on comparative cost. 14 (78%) n 10 (63%). By 2004.
significantly more hospitals asked whether medicine use
could be restricted to cenain clinicians. 16 (89%) YS 10
(63<!co). p s; 0.05. and whether use could be restricted to
ce11ain patients. 14 (78%) YS 10 (63~o). By 2004. eight
rather tlwn four hospital; asked whether guidelines
would be cle\·elopecl. and three rather than two required
guideline development included with the application. By
2004. 11/JS (61 %) hospital> using fonm. had aclclecl three
or more questions from the PHAR\fAC template to their
application fonns.

The hospitals that used fonns included additional
questions in both years. wch a;. on possible fonnulary
deletions. conflict of interest. preYious use in a clinical
trial. any ac!Yantages. further product details. Significantly
more additional questions were asked in 2004 (1:!6) than
in 2002 (31)-p :;. 0.001. Clinical trial eYidence was
requested by more hospitals than meta-analysis evidence
in both >mYeys ( 7 n 3 in 2002: 9 y;, 5 in 2004).
Both 5\llTeys indicated that new applications were
approYed predominantly by l"ITCs (58q;, in 2002: 46% in
2004) or by c.ncs and budget holders (2100 and 32qo
respecth·ely)-Table I. l\-lore hospitals reported input
from budget holders by 2004 (9 n 6). The majority of
hospitals in both smYeys reported that decisions were
made on new medicine applications within three months
of the initial application. Around half the hospitals in
both smYeys had a summary document prepared for the
assessment proce». more conunonly by a pharmacist.
In both smYeys. but increasingly by 2004. economic
data (phannacoeconomic sh1dies. cost per clay saYecl.
cost per event ;,ayecl. cost per life-year saYed. cost per
quality adjusted life year) were proYideclmore frequently
by phannacists or phannacology departments than by
clinicians (36 n 16) but o\·erall use was low. :\'umbers
needed to treat was the most commonly proYiclecl data in

Table 3. Requests for new medicines by ~ew Zealand public hospitals for the two years ending July 2002 and July 2004

All hospitals
Requests to add nt'w medicines
to the formulary, preferred
medicines list, or inventory

Tertiary

Rural!sperial

Secondary

2002
(11 = 29)

2004
(n = 28)

2002
(n = 6)

2004
(n = 6)

2002
(n = 12)

2004
(11 = 11)

2002
(11 = 11)

2004
(n= 11)

Total munber of medicines

261

241

87

58

115

125

59

53

Hospitals prm·iding dara

24

0'

--'

4

11

10

::>-lean per hospital type tSD)

10.9 (13.5)

9.6 (10.4)

1L8 (29.5)

10.5 (7.2)

12.5 (13.1)

6.6 (7.2)

5.3 (6.8)

~v1edian

:'.0 (l-25)

4 (2-23)

!L6 \9.9)

s

6.5 (1-66)

5 0-41)

s (5-66)

s (4-29)

3 (.2-25)

7(1-41)

Appro1.·ecl with no restricttons

57 (22'?0)

66 (27%)

9 (10%)

15 (26%)

32 (28%)

33

(26~0)

16 (27%)

18 (31%)

Appro~:ccl

152 (5S%)

154

52 (60%)

36 {62%)

61 (53%·)

83 (66%)

39 (66%)

35 (60%)

5 (5.7%)

4(6.9%)

17 (15%)

..J

(3.2~0)

4 (6.7%)

3 (5.2%)

(5.2~~)

5(4.4%)

5 (40%)

0

2 (3.5%)

per hospnal type (range)

·with restrictions

(6-l~o)

6~o)

Not approwd

26 (10%)

11 (4

Results pe-ndmg

26 (lO'o)

10 (4.::%)

21

(2-t~·o)

3

Tab!€" 4. Anatomical Th€'rnprutir Ch€'mical classification of new medicil1e applications

Application;

Products

Cliemical entities

2002
(11 = 261)

2004
(11 = 241)

2002
(11 = 148)

A..nti-infecnYes for systemic use

45 (17%)

42 (17%)

24(16%)

27

NerYous system

44 (17%)

59 (25%))

30

24 (16%)

Blood and blood fon11ing organs

3S (15%)

25

16 (11%)

15

(lO~o)

15 (11%)

15 (lO'o)
4 (2.8%)

::Vlu;culoskeletal "·stem
Antineoplasric and ll111nunomodnlating

ag~ms

36 (14'\,)

3

30 (12%)

10

(6.5~'0)

(lO~o)
(3.3~'o)

(20~0)

2004
(n = 146)

2002

2004

(ll = 143)

(ll = 144)

(19~'-~)

2-1 (17%)

26

osq.n)

(.:~0°0)

23

(l6~ol

28

10(6.8%)

4 (2.7%)

10 (7.0%)

(42~o)

22 (15%)

8 (5.5<::,0)

22 (15%)

3 (5.6%)

23 (9.5%)

10 (6.8%'1

16

(7.0~0)

16 (11%)

C'ardi01:ascular system

17

Dermatologicals

16(6.1%)

11 (4.6°-·0)

7 (4.7%)

9 (6.2?ol

6

4..;.111nentary tract and metaboli~m

15 (5.3%)

13 (7.5%)

13 (8.8%)

12 (8%1')

12 (8.4%)

12

Genito-urinary system and sex honnones

7 (2.7%)

9 (3.7%)

-+ (2_7';0)

5 (H?o)

4 (2.3%)

5 (3.5?o)
7 (4.9%)

(l!~ol

10

(4.2~~0)

9(63%)
(8.3~·0)

Respiratory system

5

4(2.7%)

7 (4.8%)

4 (2.8%)

Sensory organs

4 (1.5%)

8.

(3.3~·0)

-t- (2.7%)

7{4.8%)

-t (2.8%)

7 (4.9%)

Systennc honnotL1.l preparations. excluding sex
honnones and insulins

3 (1.2%..)

8 (3.3%)

3 (2.0%)

6(-UOO)

3 (2.1%)

6 (4.2%)

1 (QA%)

1 (0.7~·0)

1 (0.7%)

1

5 (2.1%)

0

5 (3.4%)

~-\ntiparas1t1c

agents

(L9~o)

1 (OA'o)

Other
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1-t-(5.9%)

(0.7~o)

(I

1 (0.7%)

5 (3.5%)
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rota! by both groups in 2002 ( 14) and ·cost per day saved'
in 2004 (19). In 2004. ·cost per dose· \Yas provided
signific~ntly more frequently by tertiary than other
hospitals (p :S 0.05)-Table 5. In2004. clinician> in mrall
special hospital;, were le'>s likely to claim additional
benet1ts from a new medicine than in 2002 (p :S 0.05). but
were significantly more likely than clinicians in other
hospital> to daim mcce&>ful u:;e of the medicines in
another institution (p :S 0.05)-Table 5.
All hospitals in both smTeys indicated they would
ensure that patients admitted on a non-formulary
medicine could continue on that medicine by either using
the patient'> own supply with permission (> 70%). or
purchasing the medicine for them(> iO~o). If appropriate.
3 5% of hospitals would consider changing to an
altemative medicine.
In both sntTeys. decision makers requested
guidelines for expensive high-budget-impact medicines
(28%. 43%) rather than hazardou; (10%. 14°o) or re>tricted
items (IO~o. 11%). In 2004. fewer hospitals requested
guideline development for all new medicines (I vs 4 ).

DISCl"SSIO;\"
The 2004 smTey indicated some changes to the processes
for assessing new medicines in New Zealand hospitals
that may have been influenced by the )IHPS. Both
surveys indicated that formal processes were
predominant and that over half the hospitals used tonm
for new applications. These findings \\·ere >imilar to those
reported from the USA. UK. Au;tralia. the i\etherlands
and Germany. '·', 13·'' \Ve suggest that the distribution of
PHARl\1AC"s template application form late in 2002
influenced the detail and complexity of application fonm
by 2004 since three hospital& that introduced forms used
se\·eral template que;tions as did a further eight that
already used fonm. In addition. there was a significant
increase in the number of additional questions on fonns
by 2004. \\·ith many resembling those on the PHARJvlAC
template. Furthermore. three hospitals made their
processes more definitiYe by requiring the use of an
application form rather than accepting a writren request.
In the t\YO years since the launch of KHPS there
appeared to be increased interest in \·alue for money and
targeting medicines to patients. Firstly. there were

Table 5. Information prmidtd by clinicians reque-sting new medicine-s"' for the two years t>nding July 2002 and July 2004
All hospitals

Tfrtiary

Ruralispodal

Se-condary

Probability

2002
(U = 29)

2004
(11 = 28)

2002+
2004+ 2002 \"S
2002
2004
2002
2004
2002
2004
(11 = 6) (11 =6) (11 = 12) (11 = 11) (11 = 11) (11 = 11) (II= 29) (n = 28)
2004;

t:"se application forme:.

2 (1-6)

2 (1-5)

2 0-3)

I (1-2)

2 11---n

2 (1-5)

1 0-6)

4 (1-5)

0.92

0.16

0.-16

Pronde eTidence of efficacy

3 (l-6)

3 (1-6)

3 (1-5)

I (l-3)

3 (1-6)

3 (1-6)

3,5 (1-6)

4 0-5)

0.5S

0.11

0.58

Pronde eYidence of safety

3,5 ll-6)

3 0-6)

2 (1-5)

2 (1-5)

5 C-6)

3 (1-6)

3.5 (2-6)

4 (!-6)

0.27

0,23

0.58

ProYtde derails o:f 'cost per

3 (l-6)

3.5 (1-61 3 (1-5)

I (l-3)

3 (1-6)

3 (1-6)

4 (1-6)

5 (l-6)

0.53

0 0:'

0.85

How ofte-n do clinicians:

dose'
ProY1de details of cost-

4.5 0-6)

4(1-6)

5 (3-5) 4 (1-5)

5 (1-6l

4 (1-6)

4 C-6)

5 0-6)

0,98

0.24

0.78

.::o--n

3 (1-5)

3 0--t)

3 (2-4)

2 (1-4)

3 (!-5)

L5 (1-3)

2 <l-4)

0,03

0.59

0.02

3 (1-6)

3 (1-6)

4 (2-4) 4 (3-5)

3 (l-6)

3 (!-5)

3 (1-6)

4 (2-6)

0.94

0.61

0.07

3 (l-6)

3 (J-6)

5 (3-6)

3 (1-6)

3 {l-6)

3 (2-6)

2 0-4)

0,28

0.02

035

effe-cilYt-ness
Claim additional benef1ts

fOr th>? medtcineProYide e,·idence for any

additional benefits
Claun the medicme used
safely in other instmltions

4 (3-5)

4
~t1edian response (range) on a scale from 1 = 'ahYays' to 6 = 'ne•-;:er'. tKruskal-\Vallis test comparison of responses from different f}l)es of
hospitals within each period. ~\Yikoxon signed-rank test. comparison of responses to individual ques11ons between the two periods.

Table 6. Prmision of phannacof'conomic data by hospitals for the two ye-ars t>uding July 2002 and July 2004
All hospital>
Source or type of data

2002
(n = 29)

2004
(n= 2S)

5 (17~-0)
7 (24%)
5 (17%)
2 (69%)

3 {11%>
5 (18%)

Tertiary
2002
(11 =6)

Secondary

Rnrnl'spocial

2004
(11 =6)

2002
(Il = 12)

2004
(Il = 11)

2002
(11 = 11)

4 (67%) 1 (17%)
2 (33%) 1 07%)
8C9%) 3 (50%) 2 (33%)
1 (3.6%) 1 (17?>)
0
2(7.1%)
0
0
2(7.1%)
0
1
16
4

I (8.3%)
5 (42%)
1 (3.3~--0)
1 (8.3~0)
0
0

I (9.1%)
0
3 (27~,-1)
0
3 (27~'0) I (9.1%)
0
0
0
0
I (9.1%)
0
5
1

2004
(Il = 11)

Clinicians
A pham.J.acoeconon11c smdy?
Numbers needed to trea; (1\~1)?
Cost per dny saY-eel. for reduced hosp1tal stay?
Cos.t per e\"ent saYed?
Cost per liR-year saYed?
Cost per quality adjusted life year':
Total economic data excluding l\~1

0
0
12

1 (9.1%)
1 (9.1%)

3 (27°'0)
1 (9.1%)

2 (18~·o)
0

Phannacy or clinical phannacology deparrmems
A phanuacoeconomtc smdy?
Number; needed to n·em (1\');'TJ'
Cost per (L'ly sa...-ed. for reduced hospital stay?
Cost per eYent saYed':
Cost pe-r life-year 5ai.'ed?
Cost per quality adjusted life year?
Tom.lt-conomic data excluding 1\~1

274

8 {23%)
7 (24~,0)
7 (2-J.%)
6(21%)
l (3.5%)
1 (35%)

23

12 (43%) 2 (33%)
s (29%~c) 2 (33%)
I! (39%) I (17%)
6 (21%) 2 (33%)
3 (11'?0)
0
..J.{14%)
0
36

4 (67~o) 2 (17~0)
4(67%) I (3.3%)
3 (50%) 3 (25'h))
1 (17%) I (8.3%)
0
1 (83°o)
1 (17~i)
0
9

5 (46%)
2 (13~0)
4(36%)

2 (18%)
I (9.1%)
I (9.1%)
13

4 (36%)
4 (36%)
3 (27%)
3C7%)
0
1 (9.1%)
11

3 (27%)

2 (18%)
..J.(36%)
3 (27%)
2 (18%)
2 (18%)
14
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significant increases in questions on co:>t effectivenes.~
and restricting prescribing to certain clinician> and.
secondly. more question> on comparator costs. restricting
access to certain patients and the development of
prescribing guidelines. The 200-1 smYey also indicated
more interest in costs from ter1imy hospital clinicians since
they appeared to provide 'cost per dose· data signitlcantly
more often than other hospital clinicians. By 200-1 there
was also increased provision of economic clara by
clinicians and phannacyiphannacology clepm1ments. and
decision makers were more likely to request guidelines for
medicines with a high-budget impact. Although others
have advocated the wider use of phannacoeconomics in
formulary decisions. some baniers have been iclentitlecl.
such as. ·lack of locally relevant studies.rs.:r PHAR.).IACs
provision of economic data and recommendations for
targeting some new medicines. may have influenced the
assess1nent processe~. 1 ~ \Ve are currently studying the
influence of individual economic assessment;,.
Consistent with report:, from other countries. ahnost
all hospitals (93°'o) in both years hac! multidisciplinary
Z\ITCs (UK. Australia. USA. 87-99%. 199-1-2001 )5 ·6 13 By
2004 there were more general practitioners and service
managers on :v!TCs. suggesting an increasing focus on
the primary-secondary care interface. and increasing
interest in cln1g: budgets mnong: 1nanagers. In both years.
o\·er i5% of new medicine appro\·als had input from
Z\•ITCs and budget holders. but by 2004 there was a
slightly increased input from budget holders. Another
interesting fmding in 200.J was that clinician;; in rural!
special ho;pitals \\·ere signit!cantly les;, likely to claim
additional benefits from a new medicine. perhaps
sugge5tting a 1nore eYidence-basecl approach.
There was a decrease in the number of new drug
applications by 200-1 and some changes in those approYed.
not approYed or pending. Yearly Yariatiom probably reflect
Yariation> in the numbers and t)-1Jes of new medicines
1narketed.23 2 ~ b1 both years. there \~:ere n1ore applications
fmm the secondary and ter1imy hospitals possibly because
of the wider range of patients treated.
Although our smYeys haYe shown some influence
from the )IHPS. these are early days and the NHPS is still
e\·olYing. A rep orr in June 2005 inclicatecl that PHARZ\IAC
is consulting with chief executiYe oftlcers of district l1ealth
boards and chainnen of MTCs on the po;,ibility of a
hospital subcommittee of their Pharmacology and
Therapeutics Advisory Commirree." This committee would
consider clinical and phannacoeconotnic data on new
medicine; and make reconunenclations to PHAR.).·fAC. It
appears that PHAR.\-1AC's subsequent recommendations
would be mandatory so there are concems that hospitals
may no longer be able to make decisions on new medicines
and haYe the flexibility to deal with complex patients."
The surYeys had a number of limitations and attempts
were made to minimise these where possible. :o As
important topics could haYe been omitted by using a
stmctured questionnaire. a focus group was u;ed to widen
topics for consideration. Bias from misunderstanding was
possible so the questionnaire was piloted to improve face
Yalidity. To reduce bias from missing data and ensure a
high response rate the questionnaires were clo;ely followed
up. Other limitations were clifticult to minimise: recall bias
or bias from attempts to make a ;;ocially-clesirable response:
inaccuracies from inconsistent record keeping: and posith·e
or negatiYe bias may haYe been incorporated in
respondents· opinions. The small number of hospitals.
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particularly within subgroups. limited the scope for
statistical analysis. A further limitation for identifying
change might be the shor1 time timne.
In conclusion. the );HPS appear> to have influenced
the assessmem of new medicines in New Zealand
hospital'>. In both suryeys. hospitals used formal
assessment processes and key consideration> were
efficacy. safety and acquisition cost. Ho\\·eyer. by 200.J
cost effectiYeness became an important consideration.
more hospitals used application forms. forms were more
complex and U>e of phannacoeconomic clara increased.
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REP<>RT

Use of centrally developed pharmacoeconomic
assessments for local formulary decisions
JL'NE

H

M. ToRDOFF, JoHN E.

ospitals are expected to provide
st~1te - of- the - art medicin es to
treat acutely ill patients, usu;11ly
within a limited drug budget.' The
decision to introduce new, expensive
medicinrs is diftlcu lt to makr, ;l!ld
man y hospit<lls assign such decis ions
to pharmacy and ther;rpeut ics (P& T )
committees-'·' Such dec ision s are
usu;JIIy b;Jsed on <1 drug's eitlc;Ky,
s;rtety, and acquisition cost. Hospitals '1nd h ealth systems in the United
States ;md Aust ralia also co nsider the
cost-effectiveness or cost-benetlt ratio of m edicrtion s in th eir formulary
decision s_ ,_, New Ze,1b nd has emba rked on a process of centralized development of pharnucoeconomic assessments (PEAs ) of new drugs (and
drugs for new indic;ltions) to supp01t
local fo rmui<lry decision -making in
hospit:l ls across the cou ntry. Lessons
ie<Jrned from thrse efforts can be applied to decision - making in institu tions elsewhere.
lnternatio ru lly, the use of pharmacoeconomics h<lS been advocated
fo r the assessmen t of new m edici nes
in hospitals, but the lack of lo ca l

ML1RPHY, PALILJNE

T.

NoRRJs, AND DAVJD

Purpose. The distribution, content , t imeliness. use, and influence of pharmacoeconomic assessments (P EAs) of drugs in New
Zealand public hospita ls were examined.
Met h ods. In Apri l 2005, a questionnairebased, cross-sect ional survey was sent to
chief pharmacists at a ll 29 New Zealand
hospitals employing a p h armacist. The
questionna ire asked pharmacists about the
use and infl uence of PEAs in t he ir hospita ls'
formula ry decision -making process. An swers were given using a sca le of 1 to 6,

with 1 being the most positive response.
Results. Of the 29 surveys ma iled, 24 (83%)
were completed. Data on 12 PEAs were analyzed. Assessments were seen and summa ries read in most hospitals (median, 77%
and 65%, respect ively). Fu ll docu m en ts
were read in fewe r hospitals (35%). In general, the PEAs were considered moderately
easy to understand, provided a concise
summary, and contained adeq uate detai l
of the methodology. Of the 24 respondent
hospitals, 21 had assessment processes for

studies an d tra1nmg in and u nder standing of ph;mnacoeconomics is a
major b;Jrrie r to its use.'- 12 The New
Zeabnd government 's Pharmaceutical
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new med icines; hence, a total of 252 hospita l evaluat ions of Pha rmaceut ical Management Agency (PHARMAC)-assessed drugs
were p ossi ble. A tota l of 132 possible eval uat ions (52%) were undertake n . More
evaluations (1 06 [42%]) took place before
PHARMAC's PEAs were distributed and
fewer (26 [10%]) after di stribution. Where
used, the PEAs appeared to have a modest
effect on hospita l decisions.
Co nclusio n. The provision of 12 PEAS by
PHARMAC to hospita ls in New Zealand had
only a modest infi uence on their fo rmulary
decision-making process, most ly due to the
lack of timeliness of the PEAs. The timely
delivery of cent rally developed PEAs may
be essential to generating a g reater effect
on t he formulary decisions at a w ider level.
Index t e rm s : Data collection; Decisionmaking; Formu la ries; Met hodology; Pharrnacoeconomics; Pharmacy, institutiona l,
hosp ital
Am J He alt h-Syst Pha rm. 2006; 63: 1613-8

lvla nage ment Agency (PHARMAC )
beg<lll <111 initiative in 2002 to encourage tlw use of phanmcoeconomics
in hospital formulary decisions. To
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address one of the barriers to its use,
the hKk of local studies, PHARMAC
began to dew lop and distribute PEAs
of new, expensive medicines!·"
PHAR!\IAC also focused on managing drug prices and promoting the
safe and effective use of drugs."·"
Hospit;lls were then encouraged to
use the PEAs and PHAR!\IAC's recommendations when making formuhliY decisions about new medicines.
At the time of the present study
(April 2005), hospitals were ti·ee to implement or disreg;1rd PHAR!\IAC's
recommendations.
By Nowmber 2004, 12 PEAs had
been developed, ;111d several others
were in progress.'" A table listing the
PEAs ;llld their conclusions is available from PHAR!\IAC.'" Summary
versions of the PEAs, called discussion documents, are distributed to
regional health board staff (e.g.,
chairs of P&T committees, chief
pharmacists! and the manubcturers
of the drugs.'"
PHAR!\lAC's hospital economic
assessment process is ;ls follows'":
PHAR!'vlAC conducts t•conomic
analyses on registered drugs tlwt 'm'
being or have already been evaluated
by a numlwr of hospitals. These
PEAs are don<' on registered highcost drugs that will likely be used in
larger hospitals. \Vhen possible and
reasonable, PEAs may also be performed on nonregistered drugs and
for drugs with new indications. If requirt'd, PHAR!viAC's pharmacology
and therapeutics committe<' (PTACi,
an advisory group of n;1tional experts
from different clinical specialties, undertakes a critical appraisal of the
clinical evidence. The manuti1cturer
of the drug is notitit•d that a PEA is
underway and is asked to submit information. A PHARl\lAC statf analyst undertakes economic modeling
using clinical trials and economic information. This work is reviewed by
a second statTanalyst. A relevant clinical specialist and at least one member of a PTAC subcommittee review
the modeling ti·om a cliniGll perspec-
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tive. An entire PT AC subcommittet'
undertakes clinical reviews for drugs
with a potential for high use in the
comnmnity; those with controversial
ettkacy, safety, and cost information;
and those with nonregistered indications. A draft analysis is sent to the
manubcturer and hospitals for review and comments. A summary
dowmmt including issues raised is
then sent to the 'regional health
boards. The manufacturer or health
boards can obt<1in furthET details on
the pharmacOE'conomic modeling
approaches used in the evaluation.
To improw the process, PHAR.'I.IAC
has published guidance for using its
PEAs tor manut:1cturers submitting
information, for dinical specialists
conducting clinical revic'WS, and fix
hospitals. 19-"
Questions have been r;lised over
time about the value and quality of
PHAR!\IAC's PEAs. The full discussion documents are contldenti;ll and
not open to the public. Thus, a critical
appraisal of the pharmacoeconomic
an<1lysis and recommendations is not
possible by outside reviewers. However, other questions can be explored
to determine the value of tht' rt'ports
to the target audiences. Are the studies
widely read, easily understood, conciselv summarized, and of adequate
detail? Are they timely in appearance
and used in d.ccision-making? Finally,
and probably the most imporl<lllt, to
what extent do these PEAs intluence
hospital formulary decisions? The
purpose of this study was to answer
these questions by examining the distribution of PI-IAR!\!AC's PEAs and
then gathering opinions. from hospitals on the content, timeliness, use,
and owrall intluence of these PEAs on
hospital formulary decisions.
Methods

A survey was undertaken to el'aluate the PEAs published ;llld distributed to hospitals and manut:Kturers b)'
PHARMAC <1S part of the National
Hospital Ph<Hmaceutical Strategy."
Information was sought on PEAs

published ;md distributed in the
three-year period since the launch of
the strategy in February 2002.
To select the PEAs to be used in
the survey questionnaire, drugs assessed by PHAR!\IAC up to February
2005 were identitled from the print
version of a PHAR!\lAC publication
and from the password-protectc'd
part of PHAR!\IAC's Web site.'"·"
The questionnairE· was pilot tested by
t\\'o senior clinical pharmacists t:lmiliar with the PEAs, revised once,
and distributed in April 2005 as a
postal SUJYe\' to the chief pharmacist
at all 29 public hospitals in New
Zealand with a pharmacist onsite.
Chief pharmacists were identified
from a list published by the New
Zealand Healthcare Pharmacists Association and were selected as respondents because they had been involved in P& T committe<' decisions
on new drugs. 4 To improve the response rate, the survey was tollowed
up b1· e-mail or telephone reminders
to nonresponders at four and six
weeks after the questionnaire was
mailed. No incentives WE're included
with the survey.
The questionnaire contained
three sc·ctions. The tlrst section listed
PEAs and asked whether respondents
had seen and read the summarv or
the full document for each PEA. 'The
second section asked whether the
PEAs were easy to understand, provided adequate detail of the methodology, provided a concise summary,
were used in decision-making in the
hospital, and were timely in their
availability. Answers were given using a scale of I to 6, with I being the
most positive response. In <1ddition,
respondents were asked for comments on these questions and ways to
improve the PEAs. In the third St'Ction, respondents who had a procc•ss
for evaluating new drugs for their
formulary were asked to complete
questions on each PEA. Respondents
were asked whether t'ach drug with <1
published PEA was evaluated or approved in their hospital and whether
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the drug was evaluated belore or after
the appropriate PEA was distributed.
If the PEAs were available bt'tore the
hospital's ev;1luation, the respondents
were asked how much intluence the
PEA h<Hl on the decision to approve
or dedine the drug. Answers were
again gin~n on a scale of I to 6, with I
being the most positivt' response. For
analysis of the results, hospit.lls were
classitled into three tYpes as in earlier
studies: tertiary, secondary, and
rur;ll-spc•cial hospit<lls. 4 •14 •15 Results
were presented using descriptive statistics for all hospitals <llld for the
three typt'S of hospitals survered. The
Krusbl- \V;1IIis test, a non parametric
test for analysis of variance, was applied to ordinal data (opinions on a
scale of I to 6 l where appropriate. A
p of <0.05 was considered statistically
signitlcant.
Results
Eighteen drugs were incorporated
into the questionnaire. Data for 12
drugs were' analyzed tor this study.
Data tor six drugs were excluded because one drug was not listed in the
public domain, PEAs for two drugs
WNe distributed only as consultation
documents with the final version to
be published, <lnd three anesthetics
were simply com1x1rators to the newest agent 1~1ther than new agents tor
consideration.
Chief pharmacists t!·om 24 (83'Jol
hospitals ( 5 tertiary, 12 secondary,
<lnd 7 rural-special hospitals) responded to the questionnaire. Four
rural-speci<ll hospitals (three with
less than 80 beds) and one tertiarv
hospital (the new manager had seen
few PEAs) did not respond.
The 12 PHARI\IAC PEAs analyzed had been seen and read in the
majority of hospitals (T~1ble I). Full
documents were not read in as many
hospitals ( 35% l. In general, chief
pharmacists thought the PEAs were
moderately easy to underst~ltHl
( medi;m, 3; range, 1-5 ), provided a
concise summary of the findings
(median, 2; range, 1-5), <lnd pro-

vided adequate detail of the methodology (median, 3; range, 1-Sl.
Respondents did not consider
PHARlv!AC's PEAs to be frequently
used in decision-making (median,
-1.5; range, 1-61 or timely in appear~mce (medi<1!1, 5; range, 5-6). Opinions differed signitkantly (p < 0.05 l
on whether a concise summary was
provided. Though the medians for
each type of hospital were equal, the
Kruskal-'Nallis test detected a signitlcant differetKe in the results due to a
wider distribution of opinions from
the secondary hospitals. There were
no statistic:11ly significant differetKes
in responses to other questions between hospital types.
Respondents made a number of
comments on PHARl\IAC's PEAs.
Five respondents reported ditliculty
in understanding them, and two suggested that they needed more training in pharmacoeconomics to be able
to effectiwly use the documents. Six
stated that PEAs were used for decisions if avaiklble before a hospital's
evaltt<ltion of a new medicine'. and
three indicated that their P&T committee revisited decisions once
PHARMAC's PEAs were made available. Six suggested that PEAs were
not timdy in their availability. It was
reportt'd that "most appear after the

drug has been considc•red for the tormulary, with <1 lag time of 10 months
to tour years" and "drugs chosen
need to be those in development or
prebunch; it's too late once they are
in." Four respondents suggested that
mort' timely delivery would improve
the process. Others suggested that
the PEAs required more input ti·om
clinicians, th<H there should be an indication of the type of hospital that
might require each assessment, and
th;H some PEAs should be used tor
high-volume, low-cost medicines.
There were 252 possible lwspit<ll
evaluations of medications that could
have used the 12 PEAs (21 hospit<lls
that conducted evaluations x 12
PEAs= 252). Not all 12 PHAR!\IAC
PEAs were evaluated in the various
hospitals. A total of 132 (52%) of the
possible evalu,ltions took place
(Figure I). A larger percentage of
evaluations took place in lt'rtiary
and secondary hospitals than in
rural-special hospitals. Of the 132
ev<lluations of medications conducted in the hospitals for which a
PHARl'v!AC PEA was available, I 06
(80%! took place before the PEAs
were distributed and 26 ( 20% i after
distribution.
Of the 12 medications tor which
PHAR!\IAC provided a PEA, 6 were

Table 1.

Hospitals in Which PEAs a Were Seen or Read (n = 24)
No. (%) Hospitals

PEA
lnfliximab
Drotrecogin alfa
Gabapentin
Linezolid
Zoledronic acid
Desflurane
Celecoxib
Rofecoxib
Voriconazole
Moxifloxacin
Gatifloxacin
Venlafaxine
All 12 PEAs (median)
All 12 PEAs (range)

Date
Published

Document
Seen

Summary
Read

Full
Document
Read

Nov02
Mar03
Jul 03
Jul 03
Oct03
Nov03
Feb04
Feb04
Mar04
Apr04
Apr04
Jun 04

17 (71)
18 (75)
20(83)
18(75)
19 (79)
18 (75)
19(79)
19 (79)
19 (79)
19 (79)
17 (71)
18 (75)
18.5 (77)
17-20 (71-83)

15 (63)
11 (46)
16(67)
15 (63)
17 (71)
14(58)
17 (71)
16 (67)
16 (67)
16 (67)
14 (58)
15 (63)
15.5 (65)
11-17 (46-71)

5 (21)
7 (29)
11 (46)
7 (29)
13 (55)
10(42)
14 (58)
13 (54)
8 (33)
9 (38)
8 (33)
8 (33)
8.5 (35)
5-14 (21-58)

"PEAs = pharmacoeconornic .:'lssessments.
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Figure 1. Percentage of hospital evaluations of drugs assessed by Pharmaceutical Management Agency (PHARMAC). Percentages calculated using the maximum possible hospital
evaluations (n = 252; calculated by multiplying 12 PHARMAC-assessed medicines by 21
hospitals).
0 T ertia1y hospitals
(n=60)
•

Secondary hospitals
(ll= 120)

D Rural-spl?Cial hospitals
(ll=72)

c
e
Q)
Q)

a.

Evaluated by
hospitals

Approved by
hospitals

used in two or more hospitals for inclusion on their formularies, and 5
were considered in one hospital e:Kh
(Table 2). The most widely used
PHAR!viAC PEAs were tix drotrecogin alt:1 tl>r severe sepsis and int1iximab for Crohn 's disease, :1ssisting
dt'cisions in eight and four hospitals,
respectively. According to respondents, when PHARMACs PEAs were
used, they had modest effects on tormulary decisions (median, 3; range,
l-6). There was no distinct response
pattern for any type of hospitaL Statistic,!! evaluation of the differences
in the intluenet' of PEAs was not
done since few hospital evalu:1tions
(26 l20%ll took pbce ;1fter the distribution of the PEAs.
Discussion
This studv examined the distribution, timeliness, and extent of use of
PEAs and opinions about their content and intluc•nce. Becwse the
content of the PEAs ar.c considered
contidenti:1l, it was not possible to critically appraise them using other tedlniques. However, the results of this
study demonstr:1ted that PHAR!\IACs
PEAs were generally viewed positively
but were not widelv used in decision-
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Hospital evaluation
before PHARMAC
assessment

Hospital evaluation
after PHARMAC
assessment

making because they were not made
available in a timely manner. Wht'n
used, PEAs appeared to have had a
modest inlluc'nce on tormubry decisions. Timeliness could be one ker to
their wider use in the future. Since
hospitals may make decisions on formulary availability very quickly after
the rdease of some drugs, it may be
important to tows on new drugs in
development tor future PEAs.
From a global perspective, two
!)"IX'S of entities appear to use PEAs
in decision-making. Reimbursement
bodies use pharmacoeconomks to
assist with formulary reimbursement
decisions (e.g., n1~lJl(lged care organizations in the United States, phanmceutical benefits advisory committee
in Australia).""" Advisory bodies use
PEAs to advise other (autonomous)
health care organizations in making
dedsions (e.g., the N<llional Institute
for Clinical Excellence in the United
J..:ingdom, the Canadian Coordinating Oftiet' tor 1-!ealth Technology Assessment, PHARi\[AC in its hospital
role in New Zealand ).1.' 252 " To ensure
timt•liness, rt'imbu rsement bodies may
require PEAs with formulary :lpplications. For example, the Phannaceutical Benet1ts Scheme in Australia has

required PEAs from manubcturers
since l 993. and the Veterans Health
Administration in the United States
now requests PEAs from each pharmaceutical manufacturer that submits a formulary ~lpplication. 23'"'"
To improve timeliness, advisory
bodies may invilt' m~1nut,Kturers to
submit pharmacoeconomic information and incorporate those data
into tht' advisory bod:,'s PEA."·"''"
Two barriers to having accurate and
timel:· PEAs art' that prices are unknown before launch and that the·
ti.tll extent of adwrse dlects are unknown tor several years." The timeliness of PEAs could be improved by
scanning the horizon lor new drugs
in do:wlopment and then undert;lking a preliminary analysis before
launch. Pharmacoeconomic modeling could bt' based on clinical trials,
estim:ltes of adverse effects, and
brt'akpoints of pricing and could be
updated when priet'S are confirmed.
Although timeliness is important to
enhance the intluence of PEAs, those
nxei1·ing the advice still haw the option of revisiting decisions when an
t'conomk assessment is available.
Content m:1r be another barrier to
the use of PEA;. 10-" A balance is needed bt·tween detail and complexity,
with a specitic need tor a concise summary.'"-12'" PHAR!'v!AC appeared to
achieve this balance tor some respondents, but others found the PEAs dittlcult to understand and suggc'sted that
users might benetlt from ti.uther training in ph a rmacoeconomics.' 0 · " In
New Zealand, a number of pbrmacists have completed a short postgraduate course in ph a rmacoeconomics; however, they are unlikely to
retain a high level of knowledge and
skills o1•er time and may not be represented in all hospitals. 30
Perhaps the most important question addressed in the study was the
degree of int1uence of PHARtvlAC's
PEAs on hospital formulary decisions. The results suggested that
there was a modest intluence on tormulary decisions when the PEAs
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were available before local evaluations. Other studies suggestt'd that
the beliefs and ~1ttitudes of decisionmakers, in addition to scientific information. can intluence formulary
decisions. Studies conducted in the
United States have highlighted common myths in t()rmulary decisionmaking such as "the specialist knows
best," "the tormuhlry interferes with
clinical freedom." and "widespread
use equals drug of choice."' 1·" A recent study in the United Kingdom
tound that t:Ktors such as the personality of the clinician requesting a
drug, dinician excitement, and pharmaceutical comp~my inducements
can affect t<.>rmulary decisions." The
challenge for health care organizations is not only to obtain good quality scientific evidence but to ensure
that it intluences decisions.
As with other surveys, there was a
need to minimize potential bias. The
questionnaire was pilot ksted to reduce misunderstanding. Telephone
and e-mail reminders were used to
ensure a high response rate and reduce missed rc'sponsc'S. Howewr,
some bias is difficult to minimize ~1nd
may have occurred (e.g., recall bias
and attempts to make socially desirable responses!. It is possible that inaccuracies ti·om poor record keeping of
hospit~1l ev~1luations or from positive
or negative bias toward PHAR!vlAC
may have occurred. !vi embers of P&T
committees other than chief pharmacists could have been targeted as
respondents to widen the p<~rspective
of opinions.
Pl-IAR\IAC is investing heavily in
developing and distributing PEAs to
hospitals. It appears to be one of the
first national bodies to do this. It recently reviewt•d its ;Ktivities and is
considering forming a national P&T
committee to make tonnulary decisions about new drugs on behalf of
New Zealand hospitals." In the United Staks, the Department of Veterans Atl1irs uses a national approach
that includes the opportunity for regional service networks to add medi-
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cations to the national t(mnular;· and
allows the use of nonformulary items
when formular;- equivalents are not
available. A recent report indicakd
that 92% of dispensed medications
are on the national tixmular;-, of
which 6% were added b;- the regional
networks, and 2'?n were nonformularv." It is hoped that the appro<Kh
suggested by PHAR!v!AC will yield
similar results.

8.
9.

10.

11.

Conclusion
The provision of !2 PEAs by
PHARiv!AC to hospitals in New
Zealand had only <1 modest influence
on their fonnularv decision-making
process, mostly due to the bck of
timeliness of the PEAs. The· timely
delivery of centrally developed PEAs
may be .essential to generating a
gre<lter effect on the formulary decisions at a wider level.
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Quality use of medicines activities in New Zealand hospitals
from 2000 to 2002
June TordotT. Pauline Norris. Julia Kennedy. David Reith
Abstract
Aims To review cutTent activities promoting Quality Use of Medicines (QUM) in
New Zealand hospitals in 2000-2002. and to identify attitudes to possible
centralisation of activities.
Method Questionnaire-based cross-sectional survey of 30 New Zealand public
hospitals. Respondents were chief pharmacists in all hospitals employing at least one
pharmacist.

Results Twenty-nine hospitals (96.7 1k) responded: 3 \vere linked to a tertimy hospital
for QUM activities. From the 26 independent hospitals. 64 Drug Utilisation Reviews
(OURs) ancl63 hospital-wide campaigns \vere reported. and 103 medicines
information bulletins produced. Nineteen (63.3t;l) hospitals hac! their own hospital
formulary. Twenty-four percent of respondents reported they would use centrallydeveloped guidelines only if in total agreement with their own. All hospitals reported
disseminating dmg expenditure information: feedback comments were predominantly
from financial and nursing managers. All hospitals reported providing some form of
drug information service (DI) and two-thirds a drug utilisation service tDU): 70% of
total dedicated sta!T-time to these services was in tet1iary hospitals. An increase in
staff-time (full time-equivalent stafli'IOO beds) for clinical pharmacists. and DU+DI
pharmacists. was associated with an increase in the number of OURs unde11aken
(p<0.05).
Conclusion A range of activities to promote QUivl were undertaken in New Zealand
hospitals. with greater activity in tertiary and seconclaty hospitals. Respondents
reported some resistance to centrally-developed guidelines. Promotion of QUM may
be assisted by an increase in clinical pharmacy resources.
Quality Use of Medicines (QUM) in 1\e\v Zealand and Australia evolved from the
World Health Organisation (WHO) statement on rational drug use. 1 This stated that
'Rational use of drugs demands that the appropriate drug be prescribed. that it be
available at the right time at a price people can afford. that it be dispensed cmTectly.
and that it be taken in the right dose at the right intervals and for the right length of
time. The appropriate drug must be effective. and of acceptable quality and safety".
From the 1980s onwards. ·rational use of medicines· became a prominent theme.
promoted bv the \VHO. the International Network for Rational Use of Dnws. and
,.;
I 1
""
national governments. -.
In 1992. in Australia. consumer and healthcare organisations· concerns about the
etTective and safe use of medicines led to QUM becoming the fourth arm of their
Nationall'vledicines Policy. 4 (Others were: ensuring the availability of safe. high-
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quality. effective medicines: providing equity of access to cost-effective medicines:
and maintaining the viability or the pharmaceutical industry).
The objectives of Australia's QUM policy were to achieve: judicious selection of
management options (use of medicines only where appropriate): appropriate choice of
medicine and dosage regimens (choice of the most effective medicine whilst
considering bene11t. risk. cost. etc): safe use of medicines (minimising misuse.
overuse. and uncleruse: and taking action to solve medication related problems such as
adverse ellects). 4
In New Zealand. health professionals" concerns about the safe and effective use or
medicines have resulted in hospitals ami other organisations undenaking activities to
promote QUl'vl. 5-7
In 1993. the Pharmaceutical Management Agency (PHARMAC) was established in
New Zealand to manage the list of pharmaceuticals subsidised by the Government for
use in the community. In Februmy 200:2. PHARMAC launched the National Hospital
Pharmaceutical Strategy (NHPS) to manage the purchasing or pharmaceuticals in
New Zealand hospitals. The NHPS included 'prpmotion of Quality in the Use of
l'vledicines· as one of three main areas or focus. 8 (Others were the management of
prices for pharmaceuticals. and the assessment of new medicines.)
The NHPS proposed the development of a national programme for QUM in New
Zealand hospitals with some activities centrally-coordinated by PHARMAC. During a
consultation. exercise stakeholders raised concerns at the QUM proposals. and at
other proposals within the Strategy. 8 The present study has been undertaken therefore.
independently of PHA.Ri'vlAC. to determine the level of QUM activity in New
Zealand Hospitals prior to the introduction of a centralised QU~1 strategy. and to
ascertain attilllcles to the introduction of such a policy.

Aims
The aims of the present study were:
•

To examine levels of activity for the promotion of Quality Use of Medicines in
New Zealand Hospitals in 2000 to 2002.

•

To identify attitudes to possible centralisation or some QUM activities.

Method
A questionnaire was developed and administered to chief pharmacists at all 30 New Zealand hospitals
with at least one pharmacist onsite. The topics included in the questionnaire were: guideline
development: drug utilisation reviews (OURs): dissemination of drug expenditure data: hospital
formularies: bulletins on medicine use: campaigns to improve prescribing: sources of economic
information: and staffing levels for drug utilisation and drug information activities.
In the questionnaire. D111g Utilisation Reviews rDURs) were defined as audits of medicine use
undertaken in clinical areas. where data is collected on the use of particular medicines. plus data on
relevant patient factors. Decision-makers wen: defined as those persons gi,·en authority to decide
whether/how pmticular medicines could be used in clinical areas-e.g. senior managers/clinical
leaders/advisory committees.
Drug Utilisation activities were defined as assessment of new medicines. formulary and guideline
development. bulletin writing. education campaigns. and DURs. Drug information activities were not
specifically defined as they are usually understood to be the provision of information on drugs in
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response to specific P~quesis. Some aspects of Qlfl'v! (such as systems for monitoring adverse drug
evems ami clinical plwrmacy int.:rventions) were considered to be lr~yoml the scope of this study.
Four senior pharmacists pilot tested the questionnaire for face validity. ambiguity, and time to
complNe. In addition. the questionnaire was reviewed by a health-policy researcher and a st:nistkian
TI1e questions were opt'll. dosed. or continuous. For the continuous questions. respondents w.:re asked
to give their opinion on a smlc of 1-6 where 'l =always' and '6 = never". Hospitals and chief
pharmacists were identil!ed from a list published by the New Zealand Heallhcare Pharmacists'
Association. The questionnaire was pos~~d to <•II 30 chief pharmacists in June 2002. To improve the
response rate. telephone comact was ma&e with respond-ems prior to posting the questionnaire rmd at
follow-up.
For analysis. hospitals were classified as tertiary (6 hospit<llsl. secondary ( 121. or rma!istX'd;ll (Ill.
Teniary hospitals wen• those with all specialities onsite: secondary. most SJX'dalities onsite but some
visiting sp-ecialists: rural/sp,ccial hospitals were small hospitals with only visiting s~"ecialist:;. or
hospitals inr a special group of patients (e.g. psychiatric). The New Zealand i\Iinisuy of Health
provided advice and validated the group alloc:llions. Hospitals were funher divided into in&.:pendent
hospitals (tmd-crtaking QU!'vl activities ind.:pendentlyl and hospitals under the auspices of a local
tertiary hospital. Results are presented :;s the total acr.ivity and ~·ctivities undertaken by independent
hospitr•ls.
were c·akulated for continuous data and medians
Categorical data were tnbulatcd. Summary
were compared using the Kruskal-Waliis tesL Regression analysis was umlenaken for several
variables (mtmkr of: DURs undenaken. bulictim developed. campaigns und-ertaken) against staff
resources for clinical pharmacy. drug utilismion. and drug information per !00 [);?tis.~ For the Kruska!Wallis test and regression analysis. a !eve! of p<0.05 was considered statistically signiilcant.

Results
The questionnaire was sent to 30 hospitals and it was completed by 29 of them. a
response rate of 96. 7t:;b. One pharmacist declined to answer the questionnaire because
their hospital was affiliated to a larger hospital where policy decisions were made. In
addition to this hospitaL Uu-ee other hospitals undertook QU!\'1 activities under the
auspices of a local tertiary hospital. and 26 hospitals were considered independent.
For the independent hospitals. a total of 64 DURs \>iere undertaken over the 2-year
period (Table I). OURs were undertaken in a greater prop011ion of tertiary hospitals.
than in other hospitals. Reviews \"'ere undertaken on 29 mt'dic-ines/groups. but mainly
on antibiotics. Respondents indicated that (resources permitting) they would like
OURs to be undertaken on all medicines with safety/cost concerns. Thirteen hospitals
reported that a total of 103 bulletins with information on medicine use have been
produced since July 2000 (median 6. range 0-24: Table I). Bulletins were produced
predominantly in tertimy hospitals.
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Table l. Drug Ullisation Rnil·ws (l)l!Rs), btJII(•tins. and l'<llllJHliJ!:ns
Variabl~:

All hospitals (29)

Dmo Utilisation Revie\vs
Total numb~·r or OURs undertaken
DURs undertaken hy independent hospitals
Totallwspil<lls undertaking> I DUR
lvlean
Median !ran!!el

ll

S~:condary

(66.7)

'
2.5
I
f0-91
( <;'{ )
n
58
58
6
Ci0)
3
[0-241

6

l3
13
(66.7)
4
1.5 f0-7]

36
36
7

27

4
4

20
20

23

w

23

28

19 (65.5)
2.5
I
[0-121

(83.3)
5
3.8
2.5 10-121

R

(~'(')

I'.\

(44.8)

5

ro-:~41

63
15

ll

37
37
5
6

Towl number ofw(lrd!unir based campai,g.r;,\·
Ward/unit based campaigns unck'rtaken by independcm hospitals
Hospitals reporting campaigns
Hospitals reporting "nil"
Hospitals renortin~ "don't know"

39
37
!3
3
13

76

I

(62.li
[0-201

•)

(4+.8i
( 10.31
(44.8)

Rmai/SJ)l'cial ( ll)
(S'{ )
16

n

ll

!25
103

( 12)

(S'r.l

67

Tow! m1mber lwspiwl-wide mmpaigns
Hospital-wide campaigns undertaken by independent hospitals
Number of indepe ndem hospitals running campaigns
['vledian
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TNtiary (6)

n
28

n

Towlnumber bullelins /11'0<1uced and disseminated
Bulletins produced by independent hospitals
Number of independent hospitals producing ami sending om own bulletins
!Vkdian [range I

( C;f)

0
4

( tj(')

(q')

1:83.3)
[0-121

I

(33.3)

6

(66.7)

I
5

1J

(54. 51
1.6
1 10-61

ll

( (~'{ )

30

s
2
0

( 18.21

(5tU)
!0-:201

14
(36.4-)
4
1.5

(501
(8. 3)
(41.7l

15
13
5
2
4

(45.5)
( 18.2)
(36.4)
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Table 2. Details of formula des
Fonuularies
using a fonnulm·y
Non-tertiary hospitals using a tertiary formulary
No formulary
!'vied ian number of revisions in past I 0 years
Ho~pilals

All
n
25

6
4

hn~pitals

(29 J

<9<-·J
(86.2)
(20.7)
(13.8)

3

TN·tian ( ())

n
6
0
0
5.5

(%of 25l
Number revised in past 3 years
Hard copy only
Hard copy and internet
Internet only

Formularks having:
Prefened JVIeclicines List
Antimicrobial guidelines
Policies concerning medicine use
Paecliattic closing guidance
Acute tvledical Guidelines
Emergency Resuscitation Guidelines
Other
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(72.0)
(56.0)
(40.0)
(4.0)

4
2
3
I

25
19

1100.0)
(76.0)
(72.0)
(36. 0)
(32.0)
(16.0)
(12.0)

6
6
6
4
2
I
I

18
8
4
3

(100)

Sl'l'lllldary ( l2l
(9i:>)
n
9

1
3
2
(o/,-,

IS
14
10
I

9

(%)

of6l

(66.7)

(33.3)
(50.0)
(16.7)

0

<I OO.Cll
(100.0)
(66.7)
(33.3)
( 16.7)
( 16.7)

5

1
3

(%of 9J
5
6

(I OCl.O)

(75)
(8.3)
(25)

Runtl/spccial ( ll l
((/<c)
n
10 (90.9)

3

9
6
7
2

3
1
2

.

•

(45.5)
(9. 1)

<0h of !OJ

(55.5)
(66.7)
<33.3)

9
6
4
0

(90.0)
160.0)
(40.0)

1100.0)
(66.7)
(77.7)
122.2)
(33.3)
(II. I J
(22.2

10
7
5
3

( 100.0)
(70.0)
(50.0)
(30.0)
(30.0)
(20.0)
(40.0)

3
2
4
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Fifteen respondents reported that 63 hospital-wide campaigns (to improve an aspect
of prescribing) were undertaken. :\fo such campaigns \vere reported by the remaining
II independent hospitals. Three hospitals linked to a tertiary hospital repotted 3
campaigns. Of the 29 hospitals, 25 hospitals had hospital formularies (86.2% ).
Nineteen (63.3Clr) of these hospitals had their own formulary. whilst six used a
formulary from a nearby tertiary hospital (Table 2). All formularies had a pret'etTecl
medicines list (I 009f ), and the majority had antimicrobial guidelines (76fJc ), and
policies relating to medicine use (72% ).
Fewer hospitals had paediatric guidelines (31% lor acute medical guidelines (27 .60f· ).
Only tour had emergency resuscitation guidelines. All tertiary hospitals had policies
related to medicines use and antimicrobial guidelines. but fewer secondary and
ruraVspecial hospitals had these documents. Amongst hospitals with formularies. 18
formularies (72%) had been revised in the past 3 years. In the past IO years.
formularies have been revised more frequently in tertiary hospitals than in other
hospitals. Formularies were issued to house surgeons. registrars. pharmacists. wards.
and departments-but less frequently to consultants compared to other doctors. Only
five hospitals issued copies to general practitioners and two to community
pharmacists.
Hospitals reported sending drug expenditure data to financial managers. nurse
managers, consultants. nurses. and ·others· (e.g. \lledicines and Therapeutics
commillees [MTCs] or Chief Executive Oft"icers). Feedback comments were more
often received from tlnancial managers in tertimy hospitals than from financial
managers in other hospitals (p=0.04 l (Table 3).
rvlost respondents indicated where they would source economic information (Table 4 l.
The most popular response was to search the drug literature. ask an independent
source. or ask the supplier. More than a qum1er of respondents would altempt to
calculate ·numbers needed to trear, ·cost saving for a shorter hospital stay·, or 'cost
for an event saved"-but only three would attempt ·cost per life year gained·, and
only one would attempt cost per ·quality adjusted life year".
OveralL decision-makers only infrequently requested the development of
guidelines/criteria for use for medicines. except if there were safety/cost concerns
(Table 5 ). Regarding DURs. decision-makers rarely requested these (with the
exception of decision-makers in terti my hospitals who requested DURs for new
medicines more frequently than decision-makers in other hospitals. p=O.O l ).
Clinicians occasionally requested help from pharmacists in cleve loping
guidelines/criteria for use. but rarely requested OURs to audit medicine use.
Respondents reported mixed opinions on the possible centralised coordination of
some QUM activities (Table 6). Three respondents reported 'Yes' they would use
guidelines/criteria for use for new medicines if developed by PHAR~1AC (four if
developed by an independent group). Providing there was agreement \Vith the
supporting evidence. I9 respondents would use guidelines if developed by
PHARNIAC. ancl20 if developed by an independent group. Of the other respondents.
7 would only use guidelines if in total agreement \Vith their O\vn organisation (and if
developed by PHARMAC ), or four only if developed by an independent group. For
the fourth option, one hospital would not accept guidelines developed by an
independent group, but no hospital chose this option with respect to PHARMAC.
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Table

.t Drug I..'Xpl'nditun· t·I..'NihadJcomnwnts

Answers :1rc on a scale: Always= 1. Never=6
Variable

All hospitals (29)
median

H1.JW often. on average. are comments rt'ceived hack on tbta from:
Ward nurses?
Nurse managers/supervisors·)
Financial tv'!anagers'?
Consultants'?
Others? (Tertiary: MTC. CEOs.
din.'cton (Secondary: t\HC. CEO
medical direcwr. pharmacists)

I

Tertiary (fil
nK'dian

4-.5

5

.:1.

..j.

J

•)

J

3
2

·)

I

St:>condary ( 12)
median

I

Rum!/ special ( 11)
median

5
J

.:1.

"

·•.~ ...

.:1.
.:1.

2.5

J

n/a

3

I

Probability
(Kruskal\\'allis)

0.5285
0.54-:2<;1
0.0357
0.7202
0.4795

Tabl1..• 4. Sources of t•conomk information lalllws]>itals)
Number of resJJomlents ret)Ol'ting use of somws I attempts to talculatt:>:
Variabll'
Drug litl'raturl'
Inde[lemlt:>nt

Drug t·ompany

Attempt to
t•akulntl'

SOUI't'l'

CostJY.:r Quality Adjusted Life Year (QAL Y 1
CostJY.:r lite year gained
Cost per cvent saved
Cost for shorter hospital stay
NmnlY.:rs Nccded w Treat (NNTl
l\·1ean
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Don't know

Don't wish to
USl'

:20

11

u

1

•)

19

1J
12

12

J

2

!
I

C)

7

!

I)

9

6

II

l

<;I

8
9.6

C)

2

!
I

6.2

L6

0.8

17
ll
18
17.0

10.8
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Table 5. Dl'cision-makl'rs. clinidans. and l'l'£1Ul'sts for guidl'line and Dt:R dndopml'nt
Answers are on a scale: Always=!. Never=6
Variabll'

All hospitals
median

Tertiary (6)
median

Sl'COIIdat·y ( 12)
mNlian

Rural/special ( 11)
mi.' dian

Probability
(KI'Il~knl-

Wallis)
Dt•,·t:n'oll·tllakc/'.1'

How often do decision mnkt'rs request that clinicians develop guidelines-'criteria for
medicin~s Glready in use'?
How often do dN·ision mnkc•rs request
ilrc:o~c•n"" for usc when thc•rc' arc
safct}'lcost concerns?
How often do decision makl:rs request DURs !0 review the use of new medicines?
How often do d.:ci~ion makers request DURs to review the use of medicines alre~dy
in use?
Cliuidans
How often do dinkians request help rrom pharmacist with guideline devciopmem
for medicines already in usc'?
How often do dinkians request DURs to review the use of medicines already in use'?
How often do dinicians reqtll'St DURs iO review the use of new medicines?
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4.

5

4

3.5

0.1,1::!.:14

J

2

3

4.

0.2577

6

3
4

h

6
6

0.014.3

h

_.,

4.

3

J

0.5674.

5

5
5

5
5.5

5.5

0.54. I7
0.5023

6

h

6

0.0161
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Tahlt• 6. Ct•ntralis(•d

~uidt'lint~

and DVR dt'vl'lopmt•nt

Variable

If guiddin~slcritcria for usc fur new medicines were (kvdoped by PHARMAC. would they be used in your
hospital'!
a:1 Yes
b'l Yes if we assessed them as fair and evidence basNl
c) Yes only if in total agreement with our nwn guidelines
d)No
If guidelinesicriteria for use for new medicines were developed by an independent evalu;llion group'' would they
he used in your hospital'! C1'lmkpendcm evaluation group such as~~ Clinical Pharmacolngy Department.
Drug Informmion D::partnl'::nt or Ptef'vfeC)
a) Yes
b) Yes if we assessed them as fair and evidell('t; based
c) Yes only if in total agreement with our own guidelines
dlNo
!Jli/{ del'clO[!III<'IIf
If DURs for new nl','d!L'IIJ::S were developed by PHARl'viAC would they be used in your hospital?
a) '{es
hl Yes if happy with design and supp()ning evidrnre
c) Would preler to develop own audit
d) No don"t wish to pankipate
e) No insutTkiem staff to participate
IfDURs for new IW"'dicines were developed by an indt'JX'Ildem group. would they be used in y1>ur hospital?

Ye-s

(11)
(~n

3

( 1().31

0

19

(65.5)

6

7
0

(24. I)

0
0

4

( 13.81

20
4

(1>9.0)

I
5

( !00)

(16.7)
(t\1:.)

Rural!spcdal
(Ill

n

1:'7t·)

n

(~;.)

')

116.7)
(58.3:1

1
6

L25.01

4

(lJ.I)
(54.5)
(36.4)

7
3
0

I)

I

(8.3)

'f:-

(66.7)

'

(18.:2

I

(6~.6)

r1K:2l

(13.8)
(3.4)
r';i·l

n

2

r 16.7)

0

0

1

(:'\.3)

I)

(qt)

11

(!}(,}

n

1: (;~,)

(6.9)
(69)

I)

1

(9.11

(~3.3i

7

(63.6)

I
0

(3.+;

l

(I 11.7)

0

X
0
0

(8.3i
(66.7'1

I

5

6

c::0.71

0

'

·'

(:25.01

3

(27.31

2

(6.9)
(72.41

0
5
1

'

( 16.7)
166.7)

0
8
0

172.7)

I
n
')

20

21
1

bl '{es if happy with design and suppPrting evidence
c) Would preter to develop own audit
d) No df11l"t \vish to panicipme
e) No insufficient staff to participate
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Secondary

(29)

In

Guide/inn De••elopmcnl

~1)

All hospitals

(."'\.4)

I)

5

( 17.2)

ll

(83.3)
(! 6.7i

8

0
()

()

()

0

0

2

I)

( lh.7)

3

(27.3)
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Two hospitals reported 'Yes' they would use OURs if developed by either
PHARl'vlAC or an independent group (Table 6). Providing they agreed with the design
and supporting evidence, 20 hospitals would use OURs if developed by PHARivV\C.
and 21 hospitals would use OURs if developed by an independent group. One tertiary
hospital would prefer to develop their own OURs. Six hospitals (5 if developed by an
independent group) repot1ed they had insufftcient staff to participate in OURs if
developed by PHARrvlAC.
Two-thirds of hospitals provided a dmg utilisation (DU J setvice with 10.1 Full Time
Equivalents <FTEJ staff employed. 6. 9 FTE in tertiary hospitals. All hospitals
provided a drug information setvice with 10.7 FTE employed, 7.5 FTE in tet1iary
hospitals. Two-thirds of hospitals provided a clinical pharmacy service to the majority
of wards (one-third to Jess than 50c:f·, of wards). Regression analysis indicated an
association bet\veen an increase in staff-time (FTEs/100 hospitals beds) and an
increase in OURs undertaken. for both clinical pharmacists and DU+Dl pharmacists
(p<0.05 ). In addition. there was an association between an increase inc linical
pharmacist staff-time and an increase in the number of campaigns undertaken
( p<0.05 ). Neither group demonstrated any association with bulletins proclucecl.

Discussion
The present study indicates that a wide range of activities to promote QUl'vi were
being undertaken in Ne>v Zealand hospitals: Drug Utilisation Reviews and campaigns
were undertaken. formularies. bulletins and drug expenditure data were disseminated.
The type of DUR activity in New Zealand hospitals was similar to that reported in
other countries. 12- 1" The present study did not examine outcomes from the OURs
undettaken in the period. but previous research indicates that OURs and feedback are
an effective method of improving the quality use of medicines. 7· 17 · 18
The present st11dy examined the level of activity in educational strategies (bulletins
and campaigns) but not the quality or effects. o(these strategies. Surveys from other
countries also report the use of these strategies. L'- 16 Bulletins may be less effective at
intluencing medicine use than complex interventions such as educational outreach
2
visits and local opinion Jeaders. 19 • Further research could determine the use of such
complex strategies in New Zealand hospitals.
The dissemination of drug expenditme information may assist in the targeting of
activities to promote QUl'vl. In common \Vith other countries. the present study reports
that hospital phannacists send drug expendinue information to key members of
hospital staff. lcJ-1--! 6 Financial managers in tertiary hospitals appear to give more
feedback then financial managers in other hospitals. In addition. most respondents had
some knowledge of \Vhere to source pharmacoeconomic information-although use
of this information in decision-making was not examined.
Researchers in other countries repm1 the use of phannacoeconomic information in
formulary decision-making in hospitals. 13 · 16·22 · 26 Other researchers have identified
barriers to the use of this information- lack of high-quality. concise. generalisable
information from a trusted source and the need for training and education in
pharmacoeconomics for decision-makers. 27 •28 These barriers may also apply in New
Zealand.

°
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In common with reports from other counties. most New Zealand hospitals used a
formulary 13.ts.lt-ls the majority of formulnries having a preferred medicines list.
policies relating to medicine use. and antimicrobial guidelines. Given the growing
level of antibiotic resistance. more hospitals may consider developing antibiotic
guidelines in futme.
Information on th,~ contents of hospital formularies in other countries is limited:
Thurmann et al (Germany 1997) reported that 80C:'f' of hospital formularies had
antimicrobial treatment !lllidelines: Fijn repottecl that 64% of Dutch hospitals had
antibiotic policies and p~licies on medicine use. 24 ·25 Regarding formulmy revision. the
present study reported 7'2'7c of New Zealand hospital formularies have been revised in
the past 3 years compared with 46~;( of hospitals surveyed in the Netherlands in
1999. 25 Fewer hospitals in New Zealand issued formularies to GPs or conum111ity
24
pharmacists (:QQ<)'() compared with hospitals in the Netherlands ( 31
Expense
may be a tm~jor barrier to more widespread distribution. This may be overcome in
future as electronic versions become available.
SIUdies in other l:ounties indicate that guidelines for appropriate use of specific
medicines are used in hospitals and appear to be rcviewcclfapproved by drug and
therapeutics committees. t_,D.to.l 6 .~2- 24 The present study indicated that guidelines were
used in New Zealand hospitals but that whilst decision-makers and clinicians had
some interest in the development of guidelines/criteria for use (particularly if there
were satety/cost concerns), they rarely requested OURs. This suggests that policymaking is of some imp01tance to these groups. but that audit of implementation may
be seen by them as less important Decision-makers in tertiary hospitals, requested
OURs for new medicines more frequently than decision-makers in other hospitals,
perhaps reflecting a stronger commitment to the 'quality-audit' cycle.
The study reported some resistance to the centralised development of guidelines and
OURs \Vith up to 2-Vk of hospitals requiring total agreement with own guidelines, and
20% requiring agreement with the design and evidence-base for OURs. Since
guidelines and OURs are linked (OURs ane usually undertaken to assess prescribing
before and after the launch of guidelines). resistance to both is not surprising.
Attempts to centralise guideline and OUR development arc an example of the
New Zealand Government maintaining some central control whilst devolving
responsibility for healthcare provision to the individual DHBs. There are indications
that issues of central versus local control are causing increasing tension in the
New Zealand health system. 10 The majority of respondents in the present study
indicated a preference for local agreement before participating in a centralised
program of activities. This is consistent with earlier research that indicated that
policies arc more cftectivcly implemented when there is local involvement in their
clevelopment. 11 Nationwide involvement in guideline development with assistance
from a nationally-funded independent centre may be more acceptable to hospitals.
In New Zealand. the majority of staff-time for drug utilisation. drug information. and
clinical pharmacy was allocated in tertiary hospitals. There was a significant
correlation for the number of OURs undertaken and staff-time (FTEs/100 hospital
beds) for clinical pharmacists and DU+Dl pharmacists. Since audit-feedback (OURs)
is reported to be an cf1ective method of changing prescribing. 19· 20 an increase in stafftime dedicated to these activities could be recommended. Furthermore. a study in the
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US indicated that hospitals providim.! DI and DU st'rvices show reduced overall costs

ofcare.~

~

It is possible that somt' QUlVI activities in clinical areas may have been missed by this
survey. A survey of clinical directors may have identified more activity. However. the
survey was undertaken by chief pharmacists for two reasons: firstly because they were
considt'red to have a hospital-wide view of QUi'vl activities. and st'conclly to avoid
double-counting of activities. Another limitation could be that the numbers of each
staff group sent drug expenditure figures may have influenced the number of feedback
comml'nts received.
The information collected in the survey was mainly factual. but the accuracy of
responses relied on good record-keeping or memory-e.g. number of bulletins
produced. campaigns. and DURs undertaken. It is possible thert' may be some
positive recall bias in the numbers of bulletins and campaigns repo11ed. since detail of
content \Vas not sought. The estimates of numbers of DURs should be more accurate
since details of the DURs were requested in the survey.

Conclusion
This survey indicates that a wide range of artivities to promote quality use of
medicines were undertah~n in New Zealand hospitals in the p.~riod :WOO to 2002. In
general. more activities per hospital were undertaken in te11iary and secondary
hospitals where there was a greater number of clinical pharmacists and phannacists
dedicated to DU and DI activities. An increase in staff-time for clinical phru·macy.
DU. and DI is recommended for hospitals in New Zealand to assist in the promotion
of QUM. There may be some resistance to accept centralisation of guideline and DUR
development and local issues and staff resoun:es will need to be given consideration.
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The influence of PHARMAC's National Hospital
Pharmaceutical Strategy on Quality Use of Medicines
activities in New Zealand hospitals
June Tordoff. Pauline Norris. Julia Kennedy. David Reith
Abstract
Aim To determine the influence of PHARMAC's National Hospital Pharmaceutical
Strategy (NHPS) on Quality Use of Medicine ( QUM) activities in New Zealand
hospitals.
Method In July 2002 and July 2004. a questionnaire-based cross-sectional survey on
QUM activities was administered to chief pharmacists at all 30 New Zealand public
hospitals employing a pharmacist (29 in July 2004). to examine pre and post-NHPS
activity.
Results Both surveys achieved a 97o/c response rate. A range of QUM activities were
undertaken in hospitals. Overall. Drug Utilisation Reviews (DlJRs) significantly
decreased (67 vs 42) (p<0.05). although antimicrobial guidelines and intrnnet
formularies significantly increased (p<0.05). PHARMAC's QUM initiatives. still
evolving. did not appear to positively influence QUM activity in 2002-4. In 2004.
PHARMAC put their original plans to coordinate QUM activity on hold and chose to
participate in the processes of the Safe and Quality use of Medicines Group (SQM ).
Formed in 2003 by the District Health Boards of New Zealand. SQ!'vl focused
attention on anticoagulants and high-risk medicines.
Conclusion QUM activities. similar in both periods. were not positively influenced
by PHARMAC's Strategy.

The term Quality Use o(/vledicines IQUM) is used in Australia and New Zealand to
describe the rational and appropriate use of medicines: it evolved ti'om the World
Health Organization· s statement on rational drug use. 1
QUM is the fourth arm of Australia's National Medicines policy-its QUM policy
objectives are:
•

The judicious selection of management options (using medicines only where
appropriate):

•

The appropriate choice of medicine and dosage regimens (such as choosing
the most effective medicine. and considering benefit/ risk/cost):

•

The sale use of medicines (minimising misuse. overuse. underuse. and
medic~tion-relatecl problems such as ;dverse effects). 2

Although New Zealand has no National Medicines and QUM policies. health
professionals are concerned about the safe and effective use of medicines. Therefore
they have undertaken activities that promote QUM.'-'
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We undertook two surveys to determine QUM activities in New Zealand hospitals.
This first survey. in July 2002. determined QUM activities immediately prior to the
implementation of the National Hospital Pharmaceutical Strategy (NHPS) by the
government agency PHARMAC. 6 The second was undertaken in July 2004 to
determine any int1uence from the Strategy and is reported in this paper.
PHARMAC began implementing the NHPS in the latter months of2002. Quality use
of Medicines <QUM) was one of three key areas of focus: others being the
management of prices for pharmaceuticals and the assessment of new medicines. 7
PHARMAC intended to establish a national programme for QU.t-.1 with some
activities centrally coordinated by the agency itsetr_l The initial plan was to establish a
national QUM steering group with clinicians and specialist pharmacist members. The
group would consider the role of drug utilisation review (OUR). education.
compliance monitoring. reporting of adverse drug events. guidelines on the use of
medicines. clinical pharmacy. and the hospital/primary sector interface. The group· s
role would be to develop a project plan and programme of activities using a
combination of appropriate initiatives.
If DUR was considered a useful tool then PHARMAC: might assist by providing
coordination of DUR initiatives ancl/information sharing. Discussions began in 2002
and a steering group was set up in 2003.
The present study compares the levels of activity for the promotion of Quality Use of
Medicines in New Zealand hospitals in 2000-2 and 2002-4. and aims to determine
any influence ti·om the implementation of PHARMACs National Hospital
Pharmaceutical Strategy.

Methods
In ~002. a questionnaire on activities undertaken to promote the quality use or medicines in Ne\\'
Zealand public hospitals was developed. piloted. and adminislen:d lu chief pharmacists at all 30
hospitals employing a pharmacist. The queslinnnairc was administered in July 2002. to examine the
period I July 2000-1 July 2002 (prior to the launch or the NHPSl.
DL·tails or the methodology were reported earlier." Since PHARI\IAC"s QUM initiali\·es were not yl'l
defined or in place (apart from a proposal to facilitate and coordinate national DURsJ. the questionnaire
was designed to L'Xamine a range or known QUM activities in hospitals. Topics li>r the questionnaire
wcrc derived frnm a focus group of hospital pharmacists.
The topics included in the questionnaire were:
•
•
•
•

Guidl'line de\·ciopmenl:
Drug utilisation reviews (DURs):
Dissemination of drug expenditure data:
Hospital fnnnularies:
Bulletins on medicine usc:
•
Campaigns to improve pn:scribing:
•
Sources or economic information: and
•
Stalling levels for drug utilisation and drug information activities.
An increase in DURs was considered to he the primary oulct>mc nl<."asurc. ami changes in other QUM
activities \\'ere considered secondary measures.
In July 2004. the sanl<." qucsliPilllairc. modified hy the removal of two questions (asked in a different
manner later in the qucslionnairL' ). \\'as administered again to chid pharmacists al all New Zealand
public hospitals employing a phannaci:;t: a total or ~9 pharnK•cists. The numher differed from the 2002
survey since one hospital pharmacy closed in 2003. The second survey examined activities in the
period 2 July 2002 to I July 2004--i.c. suhsL"qucnl to the launch <>f the NHPS.
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For both smveys hospitals and chie-f pharmacists were identified from a list published by the
New Zealand Ht'althcare Pharm:Kists Association. Questionnaires were followed up by telephone and
email to improve tl~ resp•)llSe rate.
In the questionnaire. Drug Utilisation Reviews (OURs) were defined as audits of mcdicinc usc
undct1aken in clinical areas. where d:Ha is collected on thr use of particular medicines plus data on
relev:ll!t patient factors.' Decision-makers tD!V!l were detined as tlK•se given :mthority t<.:• dedclc
whether/how pat1ieular medicines ..:oulcl be used in clinical are:J5--t'.g. senior mmmger:>~"dinical
leaders/advisory committees.
Drug Utilisation activities were de lined as assessment of new tn:'dicines. formulary :md guideline
dew:lopmrnt. bulletin writing. education campaigns. and OURs. Drug informati,m activities wrre not
spedtically detin;:-d but :Jre usually understood to be tl~ provision of information on drugs in response
to specific requests. S(!Jne aspects of QU~-1 (such as systems for monitoring adver&-.: drug events and
clinic'al pharmacy interventiom) were consid;:-red beyond tl~ scop·.: of this study.
Hospit«ls Wt're defined <:L~ tertiary. seC"ondary, or rurallspec-ial. 6 Tertimy hospitals were those with all
spedalties on-site: second::Jry hospitals wen: most spedalties on-site but with som;:- visiting spedalists:
rural/special hospitals were small hospitals with only visiting SJ"X:cialists or hospitals for a special group
of patients (e.g. psychi:nrk patients).
The New Zealand Ministry of Health (I\·10HJ provided ad vic;:- «ml validated the group alloc,ations in
2002. From information on the survey. hospitals WNe funhrr divided into independent hospitals
IUnch;rt:-~king QUM activities indrpendentl)") and hospitals under the auspices of :Jlocal tertiaty
hospital. Results me presented as total activity ami a..:tivitil's undertaken by independent hospitals.
For both surveys. continuous data were analysed for differences bNween hospitals using the Kruskal\Vallis test for equality of medians. 8 Comparisons between continuous dat:1 for 2002 and ::wo..J. were
mad~ using the Wilcoxon rank sum test. 8 Categorical data for each period wer;:- compared using the
McNemar's Chi-squared test. 8 A level ,,f p<0.05 was considered statistically significant. Results :1re
presented as numl>;;'rs. percent;1ges. medians. and ranges for each year and type' ofhospit~il.

Results
The questionnaire \Vas administered to 30 hospitals in 2002, and 29 in 2004. Twentynine hospitals responded in 2002. and 28 hospitals in 2004. a response rate of97S~·. In
both surveys. three hospitals undet1ook QU!Vl activities under the auspices of a local
tertiat)' hospitaL and 26 and 25 hospitals respectively were considered independent.
Similar levels of QUM activities took phKe in both periods. There were no activities
that were known to result from ;:my initiatives of PHAR!viAC or their recently-formed
QU!vl steering group. however some DURs were undet1aken on drugs
(anticoagulants) highlighted by another recently-formed group. the Safe and Quality
use of l'vledicines group.
The 2004 survey indicated a significant decrease in OURs undertaken in the previous
2 years. compared with the 2002 survey (67 in 2002 vs 42 in 201)4. p<0.05).
particularly in secondaty and rural/special hospitals !Table I).
This change in primary outcome measure. as mentioned earlier. could not be related
to any Pft>\RlviAC activity. Reviews were predominantly on antibiotics, but these
decreased by 2004 (20 vs II ). Reviews increased on anticoagulants (two vs five) and
omeprazole (two vs sixl. Respondents in both surveys indicated that they would target
reviews to all medicines with safety/cost concerns. resources permitting.
Similar numbers of medicines information bulletins were produced in both periods in
independent hospitals (I 06 vs 103 ), with an increase by 2004 in tet1iary hospitals (37
vs 49). By 2004, the number of hospital-\vide campaigns per 2 years decreased in
independent hospitals (63 vs 43}.
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There were some increases in fonnuhuy development by 2004: one hospital newly
reporiecl developing a ti)nmdary; there was an increase in formularies having
emergency resuscitation guidelines (four in 2002 vs seven in 20041. acute medical
guidelines (eight vs ten). policies conceming medic in,~ use ( 18 vs 21 ). and a
significant increase in those having antimicrobial guidelines ( 19 vs 24. p<O.O l)
(Table 2t
Similar rates of formulary revision in the past three years \Vere reporied <22 vs 23
hospitals). By 200.4-. there was a significant increase in distribution of formularies to
depariments (I 0 vs 17. p<0.05): a decrease in distribution to individual staff: a
significant increase in availability of intra net-only versions (one vs five. p<O. 05); an
increase in hospitals having both hard-copy and intranet versions cI 0 vs 16): and a
significant decrease in hospitals with hard-copy only versions (14 vs tour. p<O.Ol).
In both surveys. hospitals reported sending drug expenditure data to financial
managers. nurse managers. consultants. nurses. and '"others" (e.g. Ivledicines and
Therapeutics committees (!VITCsl or Chief Executive Officers). In 200:2. but not in
200-+. tertiary hospital financial managers appeared to provide more feedback
comments than other managers (Table 3). There were no other significant differences
in the responses between the surveys. In both surveys. respondents indicated they
would predominantly source economic information from the drug literature. an
independent source or the supplier (Table 4).
In 2004 . decision-makers and clinicians in tertiary hospitals appeared to request
OURs for medicines already in use more than decision-makers and clinicians in other
hospitals. significantly so for decision-makers (p<0.05) !Table 5).
In both surveys clinicians in all hospitals indicated more interest in guideline
development than in OURs. There were no statistically significant differences
between responses to each question bet\veen surveys.
Similar opinions were reporied on the possible centralised coordination of QUJvi
activities. About t\vo-thirds (2002 vs 2004) indicated they would use centrallydeveloped guidelines by PHi\.RlVLAC (66/"J~ vs 64SH or an independent evaluation
group (lEG) (69% vs 68%) if they agreed with the suppor1ing evidence.
About a fifth nc:quired total agreement with own-hospital guidelines (24% vs 25<;i~
PHARrvlAC. l4(it vs 2 I 0f lEG). Around two-thirds would use centrally-developed
OURs if they agreed with the design and supporting evidence (69~;(. vs 64<;i:PHARI'vV\.C. 72~!: vs 68% lEG). About a fifth reported insufficient staff to participate
(219£· vs 2Y/l: PHARMAC. 17% vs 21 C,Vc! IEGl. Around 4% would develop their own
OURs: around 7% would unconditionally use centrally-developed OURs. There were
no statistically significant differences in responses within or between surveys.
All hospitals in both surveys provided a drug information (01) service and two-thirds
a dmg utilisation (01J) service: Dl and OU staff were mainly employed in ter1iary
hospitals. More Dl (I 0.7 FTE vs 15.6 FfEl but fewer OU staff (I 0. I FfE vs 7.7 FTEl
\Vere employed in 2004. In both surveys around 80%· of hospitals provided a clinical
pharmacy service to over 50~f: of wards. and around 20% to less than 50% of wards.
Three hospitals increased their level of service to over 50% of wards by 2004.
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Tahlc 3. Drug t'X(H.'Ilditun• ft•t•dhark!comnwnts- (a) July 2000-2 (h) .July 2002-4 (!vfedian response on a scale from 1= "always" to 6= "never")
I

V:tl'iab)("

:\II hospitals

TN·ti:u-y
d>)

(a)

(b)

(a)

(11=21))

(11=2~)

(11=<il

(n=6)

4"'
4

_1,

5
4

4.5

q;tcu. on aFera,ge. conu;wnrs
an· n~cch,cd tN:tckJl·onJ:
Ward nurses
Nurse managers/suJx-n·isors
Fimnciall'1'1<11lagers
Consultants
Others*

Sr:co11dary
(b)
(11=12)
(11=11)
(a)

Ruml/spedal
(a)

(b)

(11=11)

(11=11)

(a)i'
(11=29)

Probability
(b)i'
(a)&(b):!:
(n=2~)

com >arcd

0.53
0.38
0.99
0.92
O.AR

IJ.l8
0.67
0.33

Ho~t·

4"'

-~

_1,

_1,

•)

_1,

_1,

_1,

.~

_1,

2

2.5

2

_1,

5
3
4
4
3

4
."\.5
1.5
3

·'

3
3
4
3

n/a

.,
4

5
5
2

0.5.~

0.54
0.04
0.72
0.48

0.66

0.32

''l\·1TCs. CEOs. Gene-ral l'vlanal,'-' rs. Chief Finatx~ Offk"rs. Clinic·nl Dir"ctors: i·Kt11sknl-\Vallis l('sl. Comparison of r"'l"''ll'"" fmm dift;_.r'<?nl tyr•:s nf hnspitals within "'lch I" ric.J: j,:\Vikoxon
signt?d rank test. Con1parison of respons('s to individual qt~t..~stinns bctw..:'t?n the two pcri~..;.ds.

Tahil' 4. Sout·rt•s of eronomic information - all hospitals':: (Number of respond::nts r::porting us:: nf sources/a!t<'mpts to calculat.:)
Variabl.:

I Drug lit.:rature

Cllst per Quality Adjusted Lile
Year (QALY)
Cost per lite yem g:1inecl
Cost per CYent saved
Cost for shorter hospital stay
Numbers Needed to Treat
(NNTJ
!vied ian
No si<!nifkant dirt;,renc''"

lxt,ve~n

2002

2004

lndep:: ncl:: nt
source
2002
2004

20
19
17
II

19
17
18
15

11
13
12
9

1'
·'
12
IJ
14

12
9
6

8

l
J
7
11

18
18

18
IR

9
l[

10
J'

'·R
9

9
..R

9
7

·'

Drug company
2002

2004

u

11
7
g

A !tempt to
calculate
2004
2002

I Don'! know
2002

-~

)

4
13

2
I
1

6
6

2

8

•)

Don't wish to use

2004

2002

1
1
0
0

n

2004

0

2

2002 and 200-1. McNemar's Chi-sctuared test.
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Table 5. Decision-makns. clinicians, and reqm•sts for guidt'line and ))lJR dnl'loJHlll'Ht:(a}

Jul~·

2000-2: (h) .July 2002-4

(Median response on a scale from I= "always" to 6= "never")

I

Vttl'iable

All hospitals
(b)
(11:28)
(n=29l

Tertial'y
(b)
(n=<iJ
(n=l>l

(a)

How ofieu do

decision-u~akers;

Request that clinicians drvelop guidelines/
criteria for use. for mcdicirK~s already in usc?
Request guidelinr~1 l~riteria for use when thl'fe
are satety/cost CLJIKerns·>
Request DURs to review thr usc of new
mcclidnes?
Request DURs to re\'lew the usc of medicitK'S
already in usc?
How o.fien do clinicians.·
Request help fwm pharmacists with guideline'
dl'velopment for medicines already in use'l
Request DURs tn review the use of medicines
already in usc' 1
Reqtll'st DURs to review the use of new
medicines?
1"

Kru~kal-\Vallis

l\VO

I

4

4

I

3

3

I

6

5

6

6

I

3

I
I

Rural/special

Sl:'condary

(a)

(~l)

(b)

(a)

(b)

(!1)'\'

(n=l2l

(n=llJ

(n=lll

(11=1))

(n=29J

4

4

3.5

5

3

3

4

4.5

6

5.5

6

6

I 0.92

1127

0.45

I

0.26

CUH

115.1·

I).f)!

0.13

0.53

I

0.16

ll.03

0.80

4

I

0.57

0.15

0.27

5.5

5.5

I

1}54

rut2

11.24

6

6

I 0.50

1105

0.86

5

4

)

2

3

J

I

4

3.5

I

6

6

I

6

6

3

I

4

2.5

I

·''

3

I

J

5

5

I

5

3

I

5

6

I

6

5

I

5

4

I

5.5

6

I

I

I

test C'ompari"')n of n.-sponscs from difti.-rcnttypes of lwspitals within c'a.:h period:

I

I' rob a hility
(a) &(h);j:
(bri·
C(lltll){ll'('()
(n=28)

\Vikoxon signed rank t<:"L Comparison of r<:sponscs to individual questions bctw""n the

pcriods.
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There were significant increases in pharmacists ( 169 vs 206.2) and technicians (94.5
vs 102.6) employed by 2004 lp<O.O I). For pharmacists. this was greater for tertiaty
(31 ~:f) than secondary (149!· I than mral/special hospitals (8% l.
Regression analysis of independent hospitals indicat.;-d an association between
increased DURs and increased clinical pharmacist staff-time (FTEs/1 00 beds) for both
surveys (p<O.OI ); increased DURs and increased DU+DI pharmadsts-2002 survey
( p<O.O 1 ): and increased hospital-wide campaigns and clinical pharmacy staff-time2002 survey lp<0.05) (Table 6). No other associations were found.

Table (,. Regression

anat~·sis-inclt'J>t'Jldent

hospitals

Increasing stall time (FfE!l 00 hospital beds) and association with:
2002-~

2000-2

Variabh:

p

Adjusted-R squared

p

Adjusted-R Slllllll"!!d

0.01
0.01

0.24
0.20

0.002
0.28

0.3:2

0.25
(1.09

0.02
0.11

0.29
0.79

0.01
0.06

0.02
0.85

0.21
-0.04

0.16
0.56

0.05
-O.OJ

Increased DURs
All clinical pharmacists
Dll+DI pharmacists

0.01

Increased Bulletins
All diniral pharmacists
Dll+DI pharmacists

Increased hospiral-wid<' Campaigns
All clinical pharmacists
Dll+DI pharmacists

Discussion
Our surveys indicated a range of activities were used to promote QU!'vl in New
Zealand hospitals in 2000-2 and 2002-4. Activity levels were similar in both periods
with some changes noted by 2002-4. PHARfvlA.C"s initiatives were still evolving in
the latter period and did not appear to influence QUI\·'1. However other developments
in QUM took place in 2002-4 that may have influenced QUM.
PHARMAC published their intention to coordinate QUM activities in New Zealand
Hospitals in their National Hospital Pharmaceutical Strategy.7 In 2002. PHARMAC
began discussing a QUM Strategy \:Vith the Hospital Pharmacists Advisory Committee
(HPAC). In 2003. PHARrviAC published a Quality Use of .tvledicines Strategy and set
up a national steering group (the National QUtvl Assessment Committee. NQAC) to
9
develop a national agenda for hospital QUM activities.
Around this time. a Safe Use of !vledicines group was set up by New Zealand District
10
Health Boards <DHBs). meeting initially in April2003. The group published a list of
six high-risk medicines as tar~:,rets for mgent action: warfarin. heparin. potassium.
diltiazem. insulin. and motphine.
Other areas highlighted were: information technology (IT). primary/secondary care
interface. drug information. pharmacy services. reporting and monitoring medication
incidents. and a national QUM policy. In 2004. a working party of representatives
from the DHBs. the MOH. and PHARI\tA.C decided to pursue QUfvl coordination

NZl\!J ~August 2006. Vol J 19 No 12.W
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under the Safe Use of rviedicines banner-i.e. a Safe and Quality use of Ivleclicines
(SQM) group.
PHARtviAC put their original plans to coordinate QUtvl on hold. and chose to
participate in the SQtvl process. 11 PHARtviAC and the MOH are represented in the
larger SQivl group plus health professionals from eight DHBs (pharmacy. nursing.
management. public health. internal medicine. general practice. and pharmacology).
Our 2004. survey repot1ed an increase in DURs for some drugs that may have been
influenced by the activities of the SQivl group. In April 2003. the group named
watfarin and heparin as two of six target medicines recommended for safe use of
medicines initiatives. 10 Our study indicated an increase in DURs on anticoagulants by
200-J.. Further research could be undertaken to examine this possible influence.
Although overall activity was similar in both periods. our 2004 survey indicated a
significant increase in: hospital intranet formularies; hospitals with antimicrobial
guidelines: interest in DURs amongst tertiary hospital decision-makers and clinicians:
numbers of phannadsts employed: and there was a significant association between
increased DURs and increased numbers of clinical pharmacists. There were increases
in formulary development (full and sections) and bulletin production (tertiary
hospitals. numbers of hospitals).
Numbers of hospitals providing: a clinical phmmacy service increased slightly but
there were still 20% of hospitals providing: only a limited service to wards. This is a
major concem that needs to be addressed since limited clinical phatmacv setvices
may put patients at increased risk of hann from prescribing errors. 12 Fm;hermore. the
Health and Disability Commissioner commented after a recent fatality resulting from
a prescribing error in a New Zealand hospital "I consider it likely that had a
pharmacist been called to see Ivirs B and review the drug: chart. the error would have
been identified.'' 13
In contrast. numbers of OURs and campaigns decreased. Decreased OURs may have
been due to decreased DU staff. increased clinical pharmacy activities. or increased
complexity in the DURs undertaken. Indeed. several complex OURs. some involving
patients in both primary care and hospital settings. have been reported. 1+- 17 Our
surveys did not examine the outcomes of individual reviews so this may be a topic for
further research. Other studies however indicate that OURs and feedback have
.
d tl1e qua 1·tty o f me d'!Gille
. use.-·
'IS-'n
tmprove
-·
Overall. QUtvl activities in New Zealand hospitals appear similar to those in other
countries !DURs and campaigns undertaken: bulletins. formularies. and guidelines
.
. f ormntiOnliSiri
. j' 'b ute d'J.-'l-'ti
lj eve I ope d: ancI cIrug expencIJture
111
-Our 2004 survey indicated an increased use of medicines information bulletins by
tertiary hospitals. and three additional hospitals now producing bulletins. Research
indicates that educational outreach and local opinion leaders are more effective than
bulletins alone in promoting: change. 27 - 29 The present study did not examine whether
bulletins were isolated QUM measures or p~u1 of wider educational campaigns.
Further research could be undet1aken to detetmine this.
Our study was limited by the tetrospective nat me of the surveys. Because the
accuracy of responses relied on good record-keeping or memOI)'. recall bias or bias
from attempts to make <1 socially-desirablt· response may have occurred. \Vhere
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details were sought (e.g. types of DURs). estimates would have been more accurate.
A large number of hypothesis tests were performed (most of which were negative J
and this should be considered in the interpretation of the results. A survey of clinical
directors may have identified more QUI'vl activities in clinical areas. but chief
pharmacists were surveyed for two reasons: firstly they have a hospital-wide view of
QlJI'vl activities. and secondly to avoid double counting of activities. The small
number of hospitals. p;u1icularly numbers within sub-groups. limited the scope for
statistical analysis.

Conclusion
Our surveys indicated a wide range of activities to promote QUfvl in New Zealand
hospitals. with some changes in activities by 2002-4. Changes in activities do not
appear to have been directly influenced by PHi\Rl'vlACs National Hospital
Pharmaceutical Strategy. but may be influenced by the SQ!vl group's activities in
future.
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