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Title: A cost minimisation analysis of the usage of central nervous system medicines by using a 

managed care medicine price list. 

Keywords: Central nervous system (CNS) agents, antidepressants, MPL (MedschemeTM Price 

List), innovator and generic medicine items, cost and prevalence analyses, and 

pharmacoeconomics. 

Motivation of study: Increasing health care costs is an international problem from which South 

Africa is not excluded. Prescription medication contributes most to these high health care costs, 

and methods to reduce their costs to society are implemented worldwide. In South Africa, such 

a method is a managed care reference medicine price list, as introduced by a PBM (pharmacy 

benefit management) company. This step had some cost implications in the private health 

sector in South Africa, and these implications were investigated in this study. Central nervous 

system (CNS) medicine items are among the top ten medicine items claimed and represent a 

substantial amount of the costs of all medicine items claimed during the study period. 

Antidepressants, a subdivision of the CNS agents, comprise the largest share of CNS agents 

claimed and CNS costs, and were therefore investigated more closely. 

Objective: The objective of this study was to analyse the usage patterns and costs of central 

nervous system medicine items, and more specifically, the antidepressants, against the 

background of the implementation of a managed care reference medicine price list in the private 

sector of South Africa. 

Method: This study was conducted as a retrospective, non-experimental quantitative research 

project. The study population consisted of all medicine items claimed as observed on the 

database over the two-year study period of May 2001 to April 2002 (pre-MPL) and May 2002 to 

April 2003 (post-MPL). Data were provided by MedschemeTM/lnterpharm, and the Statistical 

Analysis System@ SAS 8.2@ was used to extract the data from the database. 



Abstract 

Results: The central nervous system agents had a prevalence of 8.10% (N=49098736) and a 

total cost of R757576976.72 over the two-year study period. The cost per CNS item increased 

by 5.98% or R11.50 per CNS item in the year after MPL implementation, and the cost per 

prescription containing CNS medicine items increased by 4.09% or R9.07 per prescription. CNS 

agents are classified into ten sub-pharmacologial groups, according to the MIMSC3 (Snyman, 

2003:13a). One of these sub-pharmacological groups, antidepressants, comprised 33.97% of all 

CNS medicine items claimed (N=3978364) and 45.53% of all costs associated with CNS 

medicine items (N=R757576976.72) over the study period. The number one antidepressant 

claimed was amitriptyline, a tricyclic antidepressant. Of the antidepressants with generic 

substitutes, all with the exception of clomipramine, were prescribed at generic substitution rates 

of more than 50%. After the MPL implementation, generic antidepressant products were more 

frequently prescribed (16.48% increase, N=617190), although patient co-payments did not 

decrease immediately. Some innovator products had price reductions after the implementation 

of the MPL. 

This study indicates that cost minimisation analyses and retrospective drug utilisation reviews 

are valuable tools in the evaluation of managed care medicine price lists. 



Titel: 'n Koste rninirnaliseringsanalise van die gebruik van sentrale senuweestelsel rnedikasie 

deur die gebruik van 'n bestuurde sorg medisyne pryslys. 

Sleutelwoorde: Sentrale senuweestelsel (SSS) agente, anti-depressante, MPL 

(MedscherneTM Price List), oorspronklike en generiese rnedisyne items, koste en voorkorns 

analise, en farrnako-ekonornie, 

Motivering vir studie: Stygende gesondheidssorgkoste is 'n internasionale probleern waarvan 

Suid-Afrika nie ontsnap nie. Voorskrifrnedrkasie dra die rneeste by tot hierdie hoe 

gesondheidssorgkostes, en rnetodes om sulke medikasie se koste vir die gerneenskap te 

verlaag word wereldwyd ge'implernenteer. In Suid-Afrika is die bestuurde sorg rnedikasie 

pryslys, soos ingestel deur 'n AVB (apteek voordelebestuur) rnaatskappy, 'n soortgelyke poging. 

Hierdie stap het koste-irnplikasies in die private gesondheidssektor in Suid-Afrika, en hierdie 

studie ondersoek sulke irnplikasies. Sentrale Senuweestelsel (SSS) rnedikasie-items sorteer 

onder dre top tien rnedisyne-~tems wat ge-eis word en verteenwoordig 'n substansiele 

hoeveelheid van die koste van alle rnedisyne-iternse wat gedurende die studieperiode ge-eis is. 

Anti-depressante, 'n onderafdeling van die SSS agente, rnaak die grootste deel uit van eise 

van SSS agente en kostes daaraan verbonde, en word derhalwe rneer intensief ondersoek. 

Doelwit: Die doelwit van hierdie studie was om die gebruikspatrone en kostes verbonde aan 

sentrale senuweestelsel rnedisyne-items te analiseer. Daar is rneer spesifiek gekyk na anti- 

depressante. Dit is gedoen teen die agtergrond van die irnplementering van 'n bestuurde sorg 

rnedisyne pryslys in die'private sektor van Suid-Afrika. 

Metode: Die studie is uitgevoer as 'n retrospektiewe, nie-eksperirnentele kwantitatiewe 

navorsingsprojek. Die studiepopulasie het bestaan uit alle rnedisyne-items ge-eis op die 

databasis oor 'n twee jaar studieperiode vanaf Mei 2001 tot April 2002 (voor-MPL) en Mei 2002 

tot April 2003 (na-MPL). Data is verskaf deur MedschemeTM/lnterpharrn, en die Statistiese 

Analisestelsel@ SAS 8.28 is gebruik om die data vanaf die databasis te ekstraheer. 



O~somming 

Resultate: Die sentrale senuweestelsel agente het 'n voorkoms van 8.10% (N=49098736) en 'n 

totale koste van R757576976.72 gehad oor die twee jaar studieperiode. Die koste per SSS item 

het gestyg met 5.98% of R11.50 per SSS item in die jaar na MPL implementasie, en die koste 

per voorskrif wat SSS medikasie-items bevat, het toegeneem met 4.09% of R9.07 per voorskrif. 

SSS agente word geklassifiseer in tien sub-farmakologiese groepe na aanleiding van die 

MIMSB (Snyman, 2003:13a). Een van hierdie sub-farmakologiese groepe, anti-depressante, 

maak 33.97% uit van alle SSS medikasie-items ge-eis (N=3978364) en 45.53% van alle koste 

geassosieer met SSS medisyne-items (N=R757576976.72) oor die studieperiode. Die voorloper 

anti-depressant ge-eis was amitriptilien, 'n trisikliese anti-depressant. Van die anti-depressants 

met generiese ekwivalente, almal behalwe klomipramien, is voorgeskryf teen generiese 

substitusie koerse van meer as 50%. Na die MPL implementasie is generiese anti-depressante 

meer dikwels voorgeskryf (16.48% toename, N=617190). alhoewel pasiente se bybetalings nie 

dadelik geval het nie. Sommige oospronklike handelsmerk-produkte se pryse het afgeneem na 

die implementasie van die MPL. 

Hierdie studie dui aan dat kosteminimaliseringsanalises en retrospektiewe 

medikasiegebruiksoorsigte waardevolle hulpmiddels is in die evaluasie van bestuurde sorg 

medisyne pryslyste. 
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Cha~ter 1: Introduction 

CHAPTER I 

INTRODUCTION 

1 .I INTRODUCTION 

, The focus of this dissertation will be to compare the usage and cost of central nervous system 

medicine agents in the South African private sector prior to and afler implementation of a 

managed reference price list. 

I. 2 PROBLEM STATEMENT 

Excessive health care costs are a global problem. According to calculations by the Centers for 

Medicare and Medicaid (CMS), health expenditures in the United States grew at a moderate 

pace of 5.3% from 1996 to 1999; however, CMS projected an annual increase of 8.3% from 

2000 to 2003. National health care expenditures are expected to double over the next I I years 

in the United States (Shah, Vermeulen, Santell, Hunkler & Hontz, 2002:131). 

Yet another reason to question the necessity for high drug costs is the high profits made by the 

pharmaceutical industry. For the past ten years, the pharmaceutical industry has been the most 

profitable in America, with median profit rates more than treble those of other leading 

companies (Gray & Matsebula, 2000: 206). Chief executive officers of the top ten firms 

averaged $10 million dollars in salaries in 1999, with stock options averaging another $10 

million each. Profits for the 12 Fortune 500 drug companies in 1999 were 18.2% of revenue, 

compared to a median for all Fortune 500 companies of only 5.1%. Drugs' prices are therefore 

considered to a large extent to be managed by their manufacturers rather than by the market. 

They have less to do with the manufacturing and development costs of the particular product, 

and more to do with the characteristics of the market in which they are placed. These 

characteristics include average incomes, types of social security, exchange rate fluctuations, 

competitor price levels and future research and development costs (Gray & Matsebula, 

2000:206). 

The cost of drugs in South Africa, relative to other markets, has long been a contested issue. In 

1997 government statements on the matter resulted in a complaint by the Pharmaceutical 

Manufacturers' Association to the Public Protector. The first of these alleged "offending 
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statements" was that "South Africa rates in the top five most expensive countries in the world for 

medicine" (Gray & Matsebula, 2000:204). 

The South African Trade Union (SAMWU) agrees by stating that South Africa is in a health care 

crisis and that the price of medicines in South Africa are amongst the highest in the world and 

are rising dramatically every year (Anon, 2001e:l). 

Claims are made that the difference between private sector prices and those offered on State 

tender are 10-fold (Gray & Matsebula, 2000:207). 

South Africa is, therefore, not excluded from this trend of high health care costs and is facing 

serious problems in both the public and private health care sectors. Health care expenditure has 

been one of the fastest growing sectors of the South African economy, reaching 10.7 per cent of 

the total budgeted expenditure for 1997 (Manual, 1997:16). Medicines represent a considerable 

large part of the health care expenditure in South Africa (Department of Health, 1996). Control 

of health care expenditure in the next decade will be one of the major challenges facing the 

South African economy. Despite substantial spending on medicine, lack of access to essential 

medicine, irrational use of medicine, and poor quality remain serious global public health 

problems (Brundtland, 1999:14). The real challenge for pharmacists and the pharmacy 

profession resides in the 80% of the people in this country, who have limited access to 

pharmaceutical services, and consuming only 20% of the pharmaceutical budget, compared to 

20% of the people in the country that have access to pharmaceutical services and consuming 

80% of the pharmaceutical budget of this country (Tshabalala-Msimang, 2001b). In her address 

during National Pharmacy Awareness Week in 2001, health minister Dr. Tshabala-Msimang 

once again emphasised government's vision: "All South Africans should have access to 

affordable, good quality health care" and "to ensure that access to affordable, safe, effective 

and quality drugs is established and improved with time" (Tshabalala-Msimang,.2001a). 

According to the 2002-2003 Annual report of the Registrar of the Medical Schemes (2003:43) 

16% of the South African population were covered by a medical scheme during 2002. In the 

South African public health sector medicine costs are second to personnel cost (Gray & 

Matsebula, 2000:12). The industry estimate of total public sector purchases in 2000 is R1.96 

billion (Djolov & Reekie, 2000:8). In the private sector, medicine is the single biggest cost 

driver. During 2002-2003, medical schemes paid out a total of R35.6 billion of which medicine 

accounted for 23.5% (Registrar of Medical Schemes, 2003:46). However, of the 32.4% of 

payments that were made to private hospitals, some were also for medicines used by inpatients 

and issued as discharge medication. 
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The burden of health care costs in South Africa can be measured through the prevalence of 

chronic diseases. According to the 2002-2003 Annual report of the Council of Medical Schemes 

(Registrar of Medical Schemes, 2003:48) hypertension was the most common chronic 

condition, as there were 72 cases for every 1000 beneficiaries. This was followed by 

menopausal disorders (30.7 cases per 1000). hyperlipidaemia (27.5 cases per 1000); asthma 

(24.6 cases per 1000); and chronic psychiatric illness (18.0 cases per 1000). 

According to Anton Roux (Anon, 2002a:l) the then chief executive officer of MedschemeTM, 

(refer to paragraph 4.4.2), South African medical aid members spend more than the rest of the 

world on healthcare - up to 12% to 15%. He also says that South African health care inflation is 

increasing at twice the rate of the consumer inflation, and another factor to be taken into 

consideration is that generic medicines comprise 50% of all prescriptions in the US, Canada 

and Europe, and yet less than 25% in South Africa. It became clear that the drastic rise in 

medical costs needed management and control, as the vast majority of South Africans could not 

afford these cost increases. 

In reaction to this rise in healthcare cost, MedschemeTM has implemented the MedschemeTM 

Price List in an effort to lower drug expenditures, in accordance with the new Medical Schemes 

Act (13111998). The implications of this act include that open medical aid schemes must accept 

all applicants, and that minimum benefits must be granted to all members (Mcleod & Rama, 

2001:l). The act aims to make medical care more accessible. The MedschemeTM Price List 

(MPL) is a managed reference pricing system whereby a ceiling price has been allocated to a 

group of drugs, which are similar in terms of composition, clinical efficacy, safety and quality. 

MedschemeTM will only reimburse up to the ceiling price for the specific group of drugs, 

irrespective of which drug has been prescribed in the group (Blignaut, 2003:ll). 

Considering all of the above, it becomes clear that the international and national need for cost 

minimisation justifies a deeper investigation into cost-saving methods. In this study, the focus 

will be on one of these methods, namely generic substitution. Although the principles of generic 

substitution can be applied to various drug categories, the focus of this study will be on central 

nervous system medicines, and more specifically on antidepressants. 

Central nervous system agents consist of the following ten sub-pharmacological groups, 

according to the MIMSB (Snyman, 2003:13a): central nervous system stimulants, sedative 

hypnotics, anxiolytics, antidepressants, anti-epileptics, anti-Parkinson agents, antivertigo and 

anti-emetic agents, antimigraine agents and Alzheimer's disease agents. 
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Central nervous system agents include a wide variety of treatments for many diseases, of which 

the psycho analeptics comprise a considerable share (Kessler, McGonagle & Shanyang, 

1994:8). It is estimated that over 40 million, or 29.5%, of the US population aged 15 to 24 suffer 

from mental illness at some point in their lives. Based on findings from the National Co morbidity 

study, it is estimated that the lifetime prevalence of any psychiatric disorder is as high as 48.0%. 

Further, in any one year. 29.5% of the US population will present with at least one psychiatric 

disorder (Kessler eta/., 1994:14). 

Concern about the treatment costs for schizophrenia, depression, alcoholism, and other 

behavioural health problems led clinicians and other treatment decision makers to increasingly 

focus on the cost-effectiveness of new treatments (Simoni-Wastila, 2001:127). 

As an individual central nervous system illness depression may affect as many as 7% of all 

women and 2.6% of all men during their lifetimes, and is estimated to have had direct costs of 

$12.4 billion in 1990 in the United States (Simoni- Wastila, 2001:129). In 1992. the direct costs 

of schizophrenia in the US exceeded $8.6 billion; the indirect costs were estimated at $46.5 

billion. Societal costs of substance abuse are estimated at $276.3 billion, and the United States 

annually spends approximately $10.6 billion on treatment for.alcohol dependency and $3.2 

billion on other forms of substance disorders (Simoni-Wastila, 2001:129). 

These few conditions and their treatment costs illustrate once again the high costs of central 

nervous system drugs in the US. 

Furthermore, a comparison in Australia between significant drug groups in 2001 and 2002, and 

the costs of drug expenditures of the top 10 drugs in the United States from 1996 to 2001 

revealed that central nervous system agents, psycho analeptics and even anti-epileptics show a 

constant growth in usage and costs: 

Psychoanaleptics in Australia increased in price average from $33.17 to $35.94, and 

psycholeptics increased from $22.79 to $27.50. Nervous system drugs in general 

increased from an average price of $117.21 to $239.64 

In the US, psychotherapeutic agents comprised 2% of the total drug expenditures in 

2001, in comparison to the 2.4% and 2.8% of 2000 and 1999 respectively. This could be 

the result of generic substitution or a decrease in the prevalence of these conditions. 

This will be investigated in the research study. 

Central nervous system agents are of the most frequently prescribed medication in South 

Africa. In a drug utilisation study by Truter (1995:203), where the prescribing habits of 50 Port 

Elizabethean doctors were evaluated, it was found that the central nervous system drugs on the 
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formulary accounted for 24.86% of all formulary drugs dispensed, more than 4% higher than the 

next group (respiratory system agents, at 20.20%). 

Pharmacoeconomic research can be used to identify measures and compare cost and 

consequences of pharmaceutical products and services. On pharmacoeconomics of mental 

disorders, Simoni-Wastila (2001:142) states that, as drug and other health care costs continue 

to rise, pharmacoeconomic evaluations of new medications to treat depression, schizophrenia, 

alcoholism, and other mental and substance abuse disorders, will increasingly be requested by 

government and other health care decision makers. 

Pharmacoeconomics is an evolving discipline that is dedicated to the study of how different 

approaches to patient care and treatment influence the resources consumed in health care. 

Pharmacoeconomics is a relatively new research area that has only become widely used during 

the past decade (Truter, 1997:19).Pharmacoeconomics can be defined as the description and 

analysis of the costs of drug therapy to health care systems and society (Bootman, Townsend 

& McGhan, 1996:6). Different pharmacoeconomic methods can be used to evaluate health care 

programmes, services and therapies. These methods include cost-minimisation analysis, cost- 

benefit analysis, cost-effective analysis, cost- utility analysis and cost-of-illness analysis 

(Bootman ef a/., 1996:ll). 

In this study, the data available direct towards a cost-minimisation analysis, though the 

possibility of other analyses is not excluded. When two or more interventions are examined and 

demonstrated or assumed to be equivalent in terms of a given outcome or consequence, costs 

associated with each intervention may be examined and compared. This typical cost- analysis is 

referred to as a cost-minimisation analysis (Bootman et a1.,1996:10). 

The aim of this study was therefore to investigate the effect of implementation of a managed 

reference price list in the South African private sector according to pharmacoeconomic 

principles. 

1.3. RESEARCH QUESTIONS 

In view of the above-mentioned problem statement, the aim was to answer the following 

research questions surrounding the topic: 

Why are health care costs a problem and what methods are used to curb these costs? 

What are the international and national trends for usage and cost of central nervous 

system agents and antidepressants? 



What are the spectrum and consumer usage patterns of the central nervous system 

agents? 

What is the relevance as well as frequency of substitution of the different categories of 

central agents? 

What does the managed reference price list (MPL) entail for antidepressants 

specifically? 

What are the price differences between innovator and generic products? 

How does the MPL implementation influence generic substitution of all the medicine 

items on the database as a whole? 

How do these suggested MPL substitutions influence usage patterns of 

pharmacologically different central nervous system groups? 

How do the MPL substitutions influence the usage patterns of antidepressants? 

These research questions led to the establishment of the following objectives. 

1.4 RESEARCH OBJECTIVES 

The research was conducted according to general and specific objectives, which will be listed in 

the following section. 

1.4.1. General objectives 

The general objective of this research project was to investigate the influence of the 

implementation of a managed reference medicine price list (MedschemeTM Price List or MPL in 

this study) on the usage and costs of central nervous system medicines with specific reference 

to antidepressants. 

1.4.2. Specific objectives 

The specific objectives were related either to the literature study or empirical investigation and 

are listed below: 

1.4.2.1. To investigate from available literature the status of health care costs and 

methods used to curb these costs. 

1.4.2.2. To investigate literature concerning the usage and cost of central nervous system 

items and antidepressants from national and international literature. 
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1.4.2.3. To investigate the usage patterns of different groups of central nervous system 

agents, using a medicine claims database. 

1.4.2.4. To note the frequency of generic substitution within the different categories of 

central nervous system agents using a medicine claims database. 

1.4.2.5. To investigate and document the MPL - initiated generic substitution of central 

nervous system agents, specifically antidepressants. 

1.4.2.6. To investigate the differences in cost and potential savings between innovator 

and generic medicine items. 

1.4.2.7. To research the influence of the MPL on the usage patterns of the different 

central nervous system sub pharmacological groups. 

1.4.2.8. To research the influence of the MPL on the usage patterns of the 

antidepressants. 

In order to draw an accurate picture of the stance of drug expenditures and its influence, the 

principles and analysis methods of pharmacoeconomics were used. 

1.5 RESEARCH METHOD 

The study conducted was a non-experimental, quantitative retrospective study including the 

following two phases: 

1.5.1. LITERATURE OVERVIEW 

The literature study will include a survey and overview of the following: 

Managed health care and implementation thereof. 

0 Pharmacoeconomic and drug utilisation (DUR) methods and principles. 

Generic substitution as a global and national trend. 

Classification and background of central nervous system agents. 

Cost of treatment of central nervous system diseases, specifically depression. 

International and national trends in cost containment with specific reference to central 

nervous system agents. 

The study environment was divided into two sections, each of which will be discussed in 

chapters two and three respectively. In chapter two pharmacoeconomics as a part of the 
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managed care environment will be discussed, whereas the focus in chapter three will be on 

central nervous system medicines within a cost environment. 

1.5.2. EMPIRICAL INVESTIGATION 

Layout of the empirical investigation: 

Selection of a research design. A non-experimental, quantitative retrospective design 

was utilised to achieve the necessary results in accordance with the data. 

Selection of a study population. The study population was selected from a medicine 

claims database, including all medicine items claimed over a two-year period (May 2001 

to April 2003) in the South African private sector. 

Selection of a pharmacological group and setting of parameters. In this study, 

specific references were made to central nervous system agents and antidepressants. 

The motivation behind this choice is the rapid growth in CNS usage and expenditure due 

to global increase in CNS diseases. Antidepressants form the largest section of CNS 

costs and prevalence, and their usage is also increasing substantially (refer to paragraph 

3.2). 

Selection and application of measuring instruments for data analysis. Measuring 

instruments and statistical calculations applicable to this study were implemented (refer 

to chapter four). 

Data analysis, reliability and validity of data. .The Statistical Analysis System SAS 

8.2@ (SAS institute lnc., 1999-2000) was used to analyse the data. As the data were 

obtained from a medicine claims database, no direct manipulation from the researcher 

was possible. No backtracking to patient details was possible either, due to a code 

scrambling system. The research conducted was done in this way with assumption that 

all data obtained from the database were correct and accurate. 

Report and discussion of the analysis. The results of this study will be illustrated with 

calculations and tables in chapter five. 

Conclusions and recommendations based on the findings of the empirical 

investigation. A conclusion based on the results of this study will be made in chapter 

six, as well as recommendations derived from these conclusions. 



1.6. DIVISION OF CHAPTERS 

The division of chapters is aimed at a logical approach to investigate the above-mentioned 

problem statement, and is as follows: 

Chapter 1 : 

Chapter 2: 

Chapter 3: 

Chapter 4: 

Chapter 5: 

Chapter 6: 

Introduction 

Literature review of pharmacoeconomics as a part of managed 

health care 

Literature review of international and national health expenditures 

on central nervous system medicines 

Research methodology 

Results and interpretation 

Conclusions and recommendations 

1.7. CHAPTER SUMMARY 

In this chapter the problem statement, research questions, research objectives, research 

method and design as well as the division of chapters, were discussed. 
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CHAPTER 2 

PHARMACOECONOMICS AS A PART OF MANAGED HEALTH CARE 

2.1 HISTORY AND BACKGROUND 

"The cases do not fall under any art or percept. 

Instead the agents themselves must all the time consider 

what is appropriate to the particular occasion, 

just as in medicine or navigation." 

Aristotle (4'h century B.C.) 

Appropriate and cost-effective use of medicine is an interesting and challenging subject and will 

be explored in this chapter. 

Most developed countries currently spend about 10 per cent of their gross domestic product 

(GDP) on health care. Expenditures are on the rise due to the general ageing of the population 

and the introduction of new medical technologies. As a consequence the awareness is growing 

amongst the parties involved of the need for a more efficient use of the available resources. 

"Cost containmenl' and "efficiency" have become key words in health policies (Van Rijkom, 

1999:l). 

In South Africa, as in the rest of the world, drugs are frequently not used rationally or "cost- 

effectively". Ways to limit, prevent or control the ineffective or sub-optimal use of drugs are thus 

continually searched for in an effort to reduce the potential wastage of scarce resources (Truter, 

1995: 199). 

In this dissertation, "drug" will be used as a synonym for the word "medicine" for all practical 

purposes. Both of these words then refer to something that treats or prevents or alleviates the 

symptoms of disease. 

In this chapter, conceptualisation of managed health care as a way to limit costs, and related 

aspects (pharmacoeconomics, drug utilisation reviews, cost sharing, reference pricing and 

generic substitution) will'be discussed. The layout of this chapter can be illustrated as follows: 
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Figure 2.1: Layout of chapter 2: 
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2.2. MANAGED HEALTH CARE 
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Types of evaluations Future of phatmacoeconomy 

Managed health carelmanaged care originated in the United States to control costs by "saving 

money" and "improving health" and was soon a term to be used worldwide to help solve related 

problems (Bornman, 1997:l). 

I 
Introduction Types of OUR analyses 

Reference pricing 

According to Leatherman (1993:54), managed care has emerged over the last two decades as 

a major way of financing and delivering health care. Managed care organisations have to 

achieve three targets: 

Reduction of cost of care 

0 Improvement of quality of care 

Maintenance of satisfied customers 

Generic substitution 

She adds that quality of care is considered as being of prime importance. Quality and cost are 

parallel concerns and the overall goal must be to achieve cost-effectiveness. 

Meszaros (1995:8) defines managed care as "achieving the goals of getting better outcomes 

and lower costs." This can be achieved by implementing the three Cs, according to Dr. J. 

Golenski, speaker at American Urology Association (AUA's) 90 '~  annual meeting in Las Vegas 

in 1995 (Meszaros, 1995:8). The three Cs are: 

Capitation 

Collaborative clinical decisionmaking 

Clinical research 
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Capitation implies that the physician receives money upfront to maintain the 

health of the specified patient. 

Collaborative clinical decisionmaking demands that physicians trust the 

diagnostic workup of colleagues and that physicians who do not operate up to a 

particular standard of practice be removed from the group because everyone 

shares liability. 

Clinical research involves the development and implementation of treatment 

protocols, which are becoming everyday practice. 

Managed care is strictly an outgrowth of the private sector. However, certain instruments such 

as "closed medicine formularies" were first implemented by the public sector to limit access to 

certain more "expensive" medicine items. Since 1973 there has been a steady trend towards 

plans that require prepayment for anticipated services. A prepayment plan charges a fixed fee 

and then guarantees to provide a broad range of medical services with no additional fees 

(Glickstein, 2001: 6). 

Shapiro (1997:8) is of the opinion that managed health care employs a health care plan 

designed to provide medical health care services through groups of doctors, hospitals and 

speciality providers who operate as a "managed care organisation". 

Among these managed health care organizations are HMOs (health maintenance 

organizations), PPOs (preferred provider organization) and other managed indemnity-insurance 

plans. Shapiro continues by stating that, to keep costs down, all managed care organisations 

should have policies and procedures to control 

8 patient access to medical care; 

8 expense of giving care; and 

8 quality of care. 

In South Africa, many health plans use various managed care techniques to control the cost of 

these services. These techniques include pre-authorisation, case management, utilisation 

review and retrospective analysis. The most successful methods of cost control are those that 

give providers financial incentives to control costs, particularly hospital costs. For example, 

general surgeons are typically paid on a fee-for-service basis. But under a contract with an 

insurer, every six months they receive a bonus based on actual generated hospital costs vs. 

expected costs. Very few HMO-type capitation arrangements exist, and these are largely 

confined to small communities (Mattison. 2002:l). 
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Cox & Coons (1998:1238) adds that HMOs are emerging at an extensive scale, and the number 

of enrollees has increased by more than 100% since 1993,'with 5 million individuals enrolled in 

February 1997 in the US. 

From the above it seems that the essence of managed health care include the following: . Ways to control medicine costs and to finance medicine 

Ways to control access to medicine 

Quality of care 

Decision making is not designed for individuals but managed care form part of 

collaborative decision-making processes including treatment protocols 

Managed care is an integrated part of availability, access and delivery of health care. 

Different organisations form part of this health delivery system, and the monitoring of medicine 

usage is included. Among these is a health care organisation called a PBM (pharmacy benefit 

management) company. PBMs are becoming more and more involved in the insured medical 

aid business in South Africa. according to Niemand (2002:16). The PBM companies use 

managed care principles in prescription drug programmes in an effort to promote optimal, cost- 

effective drug use . 

Pharmacy benefit management companies (PBMs) have evolved over the past decade in 

response to the increased demand for health care cost containment. Their activities include the 

implementation of drug formularies and the negotiation of rebates from manufacturers 

(Grabowski & Mull~ns, 1997: 535). At the most basic level, PBMs perform electronic claims 

processing, provide a network of retail pharmacies and mail order pharmacy service, and offer 

pharmacy benefit plan design with patlent cost sharing and other incentives. 

Grabowski & Mullins (1997:535) also name some additional services provided. These include 

generic substitution, formularies, preferred drug lists, therapeutic interchange programmes, 

treatment guidelines, drug utilisation review and prior authorisation. 

According to Cascade (1995:3), the role of pharmacy benefit management companies in the 

management of pharmaceutical care continues to grow at a rapid pace. PBMs provide critical 

clinical services under risk sharing and capitation contracts as well as traditional fee-for-service 

arrangements and arrange distribution throughout networks of traditional providers. PBMs 

interact with patients, employers, HMOs, pharmaceutical manufacturers, pharmacists, and 

physicians. PBMs provide the patient with mail order services and educational materials as well 

as contract with employers, HMOs and other insurers to managed pharmaceutical services, and 

also negotiate with pharmaceutical manufacturers for price discounts (such as rebate 
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programmes based on the quantity of the product dispensed). PBMs typically interact with 

physicians and pharmacists by performing clinical services such as physician profiling, drug 

utilisation review (DUR), formulary management, and prior authorisation. 

Kreling (2001:1), identified nine different PBM cost control methods for prescription drug costs, 

which are summarised in the following table. The effects column indicates whether the effects 

are negative (-) and/or positive (+) and the degree of effect is indicated by the number of +/- 

signs. Questionable or uncertain impacts are noted with a question mark (?). 

Table 2.1: Summary o f  PBM Cost Control Strategies and Effects (adapted from Kreling, 

2002:8) 

/ Technique 1 Target / Effect I Potential Consequences 

. .. . 
Pnarmac es 1 1 -  I Pr ce for a g,& prescript~on 1s redxed 

I reimbursement 9 May reduce access to pharmacies if discounts 

require restricting the pharmacy network 

9 lncreased efficiency in dispensing may reduce 

patient contact and de-emphasise evaluation of 

the prescription and drug use for appropriateness 

and cost savings 

dispensing fees for 

generic drugs, MAC 

programmes, and/or 

dispensing rate 

incentives 

copayments for 

generic and brand 

name drugs; generic 

copays lower 

cost generic drugs generally exceeds amounts 

spent on higher dispensing fees andlor incentives 

High rates of generic dispensing or suitable 

prescriptions (from MAC and incentives), but 

limited by the extent of prescribing for suitable 

(multisource) drugs 

Differential fees or incentives too small to motivate 

serious pharmacist effort? 

Increased acceptance and use of generic drugs 

Higher programme cost paid by consumers 

Relatively low difference in copayments may limit 

response 

Low difference in copayments can reduce 

consumer awareness of real cost brand name vs. 

generic drug use. 

drug manufacturers 

based on volume of 

use or market share 

cal 

manufacture 

rs 

F When combined with other incentives, increased 

use of rebated drugs 

9 May overlook total cost picture since brand name 

14 



I Increased 1 Consumers 1 +I- 1 9 Increased consumer sensitivity to their drug use; I 
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copayment amounts 

overall- a fixed dollar 

amount for each 

prescription filled 

Three-tiered 

copayments- dollar 

amount paid by the 

consumer for generic 

vs. brand vs. non- 

preferred 

Potential Consequences Technique 

Consumers 

1 I 1 drugs are emphasised for rebates. 

9 Shifts additional cost to the consumer for each 

prescription; 

9 lncreased out-of-pocket expenses can affect 

consumer perceptions of quality of their 

prescrlption benefit. 

9 lncreased use of formulary or preferred drugs; 

9 More program cost paid by consumers; 

9 lncreased consumer awareness of the cost of 

their drug use; 

9 Continues emphasis on brand name 

(rebatedlformulary) drugs; 

9 increased consumer cost can reduce use of high- 

cost drugs; if they are more effective or cost- 

effective, overall health costs can increase. 

Target 

I Consumer pays a / Consumers I +++I- / 9 increased consumer awareness of the cost of I 

Effect 

percentage of each 

drug used 

their drug use because of the direct relationship 

between resource and out-of -pocket cost; 

P Higher programme costs paid by the consumer 

(depending on coinsurance rate); 

9 The unpredictability of consumer costs may be 

unacceptable; 

9 Consumers may avoid high drug costs even if they 

are more effective or cost-effective. 

I A list of covered or I Consumers 1 1 I 9 lncreased use of desired drugs I 
reimbursable drugs (and 

prescribers1 

pharmacists) 

(formularylpreferred); 

F Decreased programme costs are possible if 

combined with rebates or tiered cost sharing; 

9 Can retain a focus on brand name drugs which 

can divert the attention from the total cost picture; 

9 If restrictiveness reduces access to cost effective 

drugs, can increase overall costs; 

9 Changes in formularies can cause therapy 

interruptions1switches and require extra efforts by 

pharmacists and prescribers. 

I with specific medical I and I I decreased overall health care costs?): I 
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Technique Target Effecl 

conditions to Consumers 

prescribers) 

prescriptions oflen 

for long-term chronic 

therapy 

to correct drug use 

problems 

Consumers 

Potential Consequences 

b Can increase drug use and drug program cost; 

b Increased pharmacist effort (and patient time) and 

expense 

discounts but may be balanced by larger 

quantities dispensed and fewer copayments); 

b Increased convenience for consumers; 

b Delay in receipt of prescriptions can cause 

therapy interruptions; 

> Decreased direct pharmacist interaction and 

patient consultation. 

> lncreased appropriateness of drug use 

(decreased duplications, interaction. 

increased formularylpreferred drugs); 

P Can decrease access and interrupt therapy (if 

overutilisation screens are too sensitive); 

> increased pharmacist time to respond to 

alerts and prescriber time for therapy 

changes. 

As previously mentioned regarding managed care and from the contents of the table 2.1 it is 

clear that PBMs address the following problems: 

Financing of medicine 

Cost control of medicine expenditures 

Quality maintenance or improvement of quality care 

It can be concluded that PBM activities are aimed at lowering costs for medical aid schemes. 

and that these activities influence drug dispensing and prescribing patterns, and an example of 

such a PBM company in south Africa is InterpharmB Data Systems. 

There are various methods and tools available to manage health care costs, among which 

pharmacoeconomics, drug utilisation review studies and pharmacoepiderniology. In this study, 

the focus will fall mainly on pharmacoeconomics, as to be discussed. 



2.3 PHARMOCOECONOMICS 

2.3.1. INTRODUCTION 

Twenty years ago, physicians were the main decision makers, while today they are only a part 

of a decision- making team which also involves the payers of health care, policy makers and 

patients (Simeon, 1997:12). 

The growing field of health care economics is often referred to as pharmacoeconomics because 

it is the pharmaceutical companies that have the economic incentives to fund outcomes 

research related to their products (McCombs, 1998: 11). 

But why does this new phenomenon continue to gain such widespread attention and what were 

the reasons for the development of pharmacoeconomics as we know it? 

Dickson & Bootman (1996:22) are of opinion that the high cost of health care has become a 

major concern throughout the world, particularly in developed countries. The diagnosis and 

treatment of disease has become more sophisticated and refined, resulting in spiralling costs. 

Governments are now making a serious attempt to rationalise health care expenditure, 

particularly as industrialised countries spend between 6% and 12% of their gross domestic 

product on this sector of the economy. 

McCombs attempts to answer by stating that, according to the projections of the rate of growth 

in health care spending and demographic trends, the United States will devote more then 30% 

of its gross domestic product to health care by the year 2030. 

The increasingly commonplace discussions among clinicians regarding the economic 

consequences of clinical decision making is evidence that the fields of economics and clinical 

medicine are rapidly moving toward the common goal of cost-effective medical practice. This 

new dialogue is partly due to the constantly changing state of medical technologies and 

innovations to update and improve clinical practice guidelines (McCombs, 1998: 11). 

Pharmacoeconomics is a topic receiving increasing attention in the medical community. 

Everyone from pharmaceutical companies to private consulting firms is entering the 

pharmacoeconomic business. Thus, it is important that community based clinicians - the 

consumers of pharmacoeconomic data - understand pharmacoeconomics in order to use this 
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information to their advantage and make formulary decisions predicated on the available data 

(Bakst, 1995: 30). 

Love (2002:3) views pharmacoeconomic principles as a current trend in health care 

management to balance costs with the better outcomes achievable with newer agents. He 

warns that although economic modelling provides a theoretical basis for determining and 

comparing costs and treatment strategies, new issues emerge when drugs are introduced into 

widespread clinical use. These emerging concerns may affect not only patients but also 

treatment costs. Thus, postmarketing surveillance and real-world outcome studies are 

necessary to capture the wider economic and health implications of medicine use. 

Thus, to put it simply, resources - people, time, facilities, equipment, and knowledge - are 

scarce. Choices must and will be made concerning their deployment, and methods such as 

'what we did last time', 'gut feelings', and even educated guesses are not always better than 

organised consideration of the factors involved in a decision to commit resources to one use 

instead of another. This is true for three reasons, according to Drummond, O'Brien, Stoddard & 

Torrance (1 997:7 ): 

Without systematic analysis, it is difficult to identify clearly the relevant alternatives. 

0 The viewpoint assumed in an analysis is important. 

Without some attempt at measurement, the uncertainty surrounding orders of magnitude 

can be critical. 

Indeed, over the last two decades, the world pharmaceutical industry has undergone profound 

transformations. It has been experiencing a series of technological and institutional shocks that 

have affected all the stages of the value chain and have led to deep change in firms' 

organisation and in market structure, within domestic markets, globally and regionally. 

At one extreme of the value chain, the advent of what is now known as the "molecular biology 

revolution" and the emergence of biotechnology have radically transformed the prospects and 

the processes of drug discovery. At the other extreme, the rise of healthcare costs and 

prescription medicine spending has induced a series of cost containment policies, which have 

been generating profound changes in the structure of demand in all major national markets 

(McKelvey, 2001:l). 

2.3.2 DEFINITION OF PHARMACOECONOMICS 

Pharmacoeconomics, according to Bootman et a/. (1996:6), is the description and analysis of 

the costs of drug therapy to health care systems and society. Pharmacoeconomic research 
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identifies measures and compares costs and consequences of pharmaceutical products and 

services. 

Pharmacoeconomic studies are used to identify, measure, and compare the benefits and costs 

of various health care methods. The methods studied can be drug therapies, surgical 

procedures, or diagnostic tests. Regardless of what is being studied, however, 

pharmacoeconomic studies have unique issues that differentiate them from clinical studies 

(table 2.2),as adapted from Rajagopolan, Kallal, Fowler & Sherertz. 

Table 2.2: Differences between pharmacoeconomic studies and clinical trials 

(Rajagopalan eta/., 1996: 1299) 
- - .  - 

Pharmacoeconomic Study i. ----- - Clinical Trial I An outcome evaluation (no hypothesis I A trial in which a specific hypothesis is I 
tested) / tested 1 

I 

Concentrates on cost-effectiveness data I Concentrates on efficacy and safety 

Evaluates cost- effectiveness 

"Real-life" study I A controlled trial 

Evaluates efficacy and safety 

Pharmacoeconomics is a branch of economics that applies cost-benefit, cost-effectiveness, 

cost-minimisation, and cost-utility analyses to compare the economics of different 

pharmaceutical products or to compare drug therapy to other treatments, and sometimes 

referred to as outcomes research (University of Auckland, 2004:l). 

Predominantly observational data collected 1 Dictates study procedure 

Bakst (1995:2) defines pharmacoeconomics as an economic evaluation involved in the 

description and analysis of both costs and outcomes of drug therapy to health care systems and 

society. When reviewing pharmacoeconomic studies and data, it is necessary to look not only at 

drug costs but at all costs associated with the therapy, as well as all outcomes. 

Pharmacoeconomics attempts to incorporate both costs and benefits by targeting drug 

resources to generate the largest benefit - in terms of enhancing the patient's survival and 

quality of life -a t  the lowest overall cost. 

Jolicoeur, Jones-Grilzzle & Boyer (1992:1741) simply define pharmacoeconomics as a way 

used to identify, measure and compare the costs, risks, and benefits of programmess, services 

or therapies and determine which alternative produces the best health outcome for the 

resources invested. 
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From these definitions it can be seen that all the authors agree on the basic definition and 

principles of pharmacoeconomics, and hence this definition will form the basis of the sections to 

follow. 

In pharmacoeconomic studies, there are several categories of information to be collected 

Rajagopalan et a/. (1996:1300) summarises the relevant methods as follows: 

Table 2.3: Methods for collecting information about costs, effects and cost- effectiveness 

ratios ( adapted from Rajagopalan eta/., 1996: 1300) 

I Direct medical costs I 
Direct nonmedical costs 

lndirect medical costs 

lndirect nonmedical costs 

Life-years gained 

Quality-adjusted life years gained 

Event-free survival 

-- ~ -~ I Costs per life-year gained 

I Costs per quality-adjusted life year gained I I Costs per event-free survivor I 
Costs per level of effectiveness attained 

All of these methods are used to collect information (estimates), from which pharmacoeconomic 

calculations can then be done to provide a measure of uncertainties for the decision-maker 

(patient, family or provider) and third-party payer (policy maker). 

Two features characterise economic analysis, regardless of the activities to which it is applied: 

First, it deals with both inputs and outputs, sometimes called costs and consequences, of 

activities. Few people would be prepared to pay a specific price for a package whose contents 

were unknown. Conversely, few people would accept a package, even if its contents were 

known and desired, until we knew the specific price being asked. In both cases, it is the linkage 

between costs and consequences which allows us to reach our decision. 

Second, economic analysis concerns itself with choices. Resource scarcity, and our 

consequent inability to produce all desired outputs, necessitates that choices must, and will, be 

made in all areas of human activity. These choices are made on the basis of many criteria, 
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sometimes explicit but often implicit. Economic analysis seeks to identify and to make explicit 

one set of criteria which may be useful in deciding among different uses of scarce resources. 

These two characteristics of economic analysis lead us to define economic evaluation as the 

comparative analysis of alternative courses of action in terms of both their costs and 

consequences. Therefore, the basic tasks of any economic evaluation are to identify, measure, 

value, and compare the cists and consequences of the alternatives being considered 

(Drummond et al., 1997:8). 

2.3.3 IMPORTANCE AND USES OF PHARMACOECONOMICS 

Van Rijkom (1999:l) states that it is important to know not only the amount of health benefit a 

pharmaceutical yields to a population, but also at which costs this result is achieved. This can 

be done in an economic evaluation study. The field of economic studies concerning 

pharmaceuticals is also referred to as pharmaco-economics. 

According to Lombard (2000:56), the aim of pharmacoeconomic analysis is to improve public 

health through improved rational decision-making, entailing the selection of one alternative 

among several others, by determining which alternative produces the best outcome for the 

resources invested. 

Struwig (2002:12-21) ads that there are eight uses of pharmacoeconomics. They are: 

In  Treatment guidelines 

Economic evaluations can be incorporated into the development of guidelines. This would have 

the advantage that the guidelines would be based on both costs and health effects, which would 

lead to a more efficient use of resources available to treat the disease. 

Decision-making i n  health care organisations 

Economic evaluations could be used by health care organizations, e.g. a hospital, health 

maintenance organisation (HMO) or a pharmacy benefit management company (PBM) as an 

aid in making decisions about alternative treatment strategies. This is usually undertaken in 

order to include or exclude the treatment under evaluation from the formulary of the health care 

organisation. Provinces, hospitals, insurers and other payers can use pharmacoeconomic 

evidence both in determining new listings and in decisions about whether to continue listings. 
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Approval decisions 

In most countries, new drugs have to be approved by a drug approval agency before they are 

marketed and sold. Economic evaluation could be used as a basis for decisions about the 

approval of new drugs. Drug companies could be required to submit pharmacoeconomic data in 

support of applications for the approval of the new drug. The drug approval agency would then 

base its decision not only on the safety and health effects of the drug, but also on the costs 

associated with using it. Approval agencies could, for instance, require that the incremental 

cost-effectiveness ratio of a new drug be less than or equal to a specific predetermined level 

before approval is granted. 

0 Reimbursement decisions 

The cost-effectiveness of a drug treatment can be expected to vary in different patient groups, 

and it is unclear on what patient group the decision about reimbursement should be based. The 

problem is therefore not whether a drug treatment should be used, but rather in which patient 

groups it should be used. Mandatory requirements for economic evaluations could help to 

identify drugs that are not cost-effective in any patient group. 

Pricing decisions 

Economic evaluations can be a useful tool in decisions about drug pricing. They can be used to 

defend prices of patented drugs, to set a price so that the drug becomes cost-effective 

compared with other competing drugs in the same patients. 

Research and development decisions 

Pharmacoeconomic studies can be undertaken on drugs under development to identify 

promising areas for research and development investment. As the drugs move through the 

development process, the studies can be updated with increasingly more precise estimates to 

monitor the development of the drug with respect to pharmacoeconomic performance. 

Post-marketing surveillance 

The performance of drugs must be monitored continuously in order to periodically update the 

pharmacoeconomic studies with evidence from actual utilisation experience, both beneficial and 

adverse. These updated studies can be used to update decisions on pricing, formulary listings 

and clinical guidelines. 
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Marketing 

Pharmaceutical manufacturers develop economic data for promotional purposes, i.e. 

in order to make claims with regard to outcomes associated with their products; 

0 in order to demonstrate the cost-effectiveness of their product; 

to illustrate to the buyer the cost associated with selected diseases for which drug 

therapy is an important component of the treatment; 

to demonstrate superiority of a particular product; and 

to justify a price that may be higher than that of generic competitors or substitute 

therapies. 

These eight uses coincide with the aims and purposes of managed care, as mentioned in 

paragraph 2.2. 

Waning and Montagne (2001:143) state that pharmacoeconomic research is important because 

it helps 

provide data on making critical decisions, such as determining which drugs should be on the 

organisation's formulary; 

define the best organisational strategy for managing a particular disease state; 

select the most appropriate agent to treat a patient's medical condition; 

administrators and other managers to decide which service to implement within their 

organisation; and 

provide valuable information that is used by a number of health-care decision-makers. 

2.3.4 PHARMACOECONOMIC MODELLING 

Most guidelines advocate the use of modelling techniques but provide few specific 

recommendations on which models to use for various types of pharmacoeconomic analyses. A 

recurring theme pertaining to modelling throughout the recommendations is the importance of 

transparency in reporting the assumptions. Two major uses for modelling are to link 

intermediate outcomes to final outcomes to estimate effectiveness from efficacy data obtained 

in a clinical trial. The existing recommendations are unanimous that all assumptions be based 

on published, peer-reviewed literature supplemented by current expert medical knowledge 

(Mullins & Ogilvie, 1998:1194). 

According to Hay, Jackson, Luce, Avorn & Ashraf (1999:81), mathematical modelling is a 

potentially invaluable tool to assist the health economic decision-making process. It serves a 

unique methodological function. However, its practical value is currently limited by 
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insufficient standardisation; 

meagre documentations practices and policies; 

no systematic quality surveillance; and 

a low level of acceptance by regulatory agencies and users. 

In the following section pharmacoeconomic evaluations will be investigated. 

2.3.5. TYPES OF PHARMACOECONOMICAL EVALUATIONS 

There are five types of principal pharmacoeconomic analyses: 

2.3.5.1 Cost-of-Illness Analysis 

Cost-of-Illness analysis simply represents a tool for quantifying the costs of a disease to society, 

without considering any of its treatments. In effect, cost-of-Illness analysis provides a common 

framework through which to assess the potential for developing a drug to treat a particular 

disease (Bonk. 1999:26). 

According to Struwig (2002:60), the cost of illness is the sum of: 

The medical resources used to treat the illness, for example 

hospital care; 

professional services; 

0 drugs; and 

supplies. 

The nonmedical resources associated with it, for example 

transportation to the site of treatment; 

lodging for the family during treatment; and 

hiring of a person to help with home care. 

The loss of productivity due to illness or disability (indirect costs). 

2.3.5.1.1. Example 

A 1989 survey on digestive disorders found that recently occurring ulcers were associated with 

annual expenditures of $US 5.65 billion. Because 40 per cent of patients with ulcers had visited 

a physician at least five times during twelve months before the study, opportunities exist for 

overall cost savings from better treatment of ulcers (Bonk, 1997:27). 
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2.3.5.2 Cost-Benefit Analysis 

Cost-benefit analysis assesses both the inputs, or costs, of a disease along with the outputs, or 

benefits, of a treatment. Costs in this regard reflect expenditures on the disease and treatment. 

Cost-benefit analysis distinguishes itself from other types of pharmacoeconomic analysis by its 

quantification of inputs and outputs in one common language: money (Bonk, 1997: 29). 

With cost-benefit analysis, when all the outcomes are converted to rand values, the benefit to 

cost ratio of the net costs or benefits can be directly compared so that the alternative with the 

greatest benefit can be chosen (Freund & Dittus, 1992:24). 

Bootman et a/. (1996 :11) support this definition and expand on it by stating that cost-benefit 

analyses consists of identifying all the benefits that accrue from the programme or intervention 

and converting them into monetary terms in the year in which they will occur. 

Struwig (2002:61) states that cost-benefit analysis involves determination of the cost of therapy 

including medical resources, nonmedical resources, and indirect costs involved with the therapy 

itself and the treatment of side-effects. Costs of treatment of illness that occur if life is extended 

may also be included. The benefit is the reduction or savings in the three components (medical, 

nonmedical and indirect) of the costs of the illness. 

All of the authors agree that cost-benefit analyses exist of two components - the cost of therapy 

and the benefits thereof. 

2.5.3.2.1. Benefits: 

The economic benefits of a health care programme or intervention are classified as direct, 

indirect and intangible. 

Direct benefits are defined as that proportion of averted costs currently borne that are 

associated with spending for health services; they represent potential savings in the avoided 

use of health resources. 

Indirect benefits represent potential increased earnings or productivity gains that would not have 

been possible without the particular health care programme. Indirect benefits can be difficult to 

measure. They are often calculated from the avoidance of earnings and productivity losses that 

would have been borne without the health care programme in question. 
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Intangible benefits of health or a particular intervention is difficult to measure. These include the 

psychological benefits of health, such as satisfaction with life or health (Struwig, 2002:88-89). 

2.3.5.2.2. Costs: 

The cost of treatment for any disease or medical condition consists of direct and indirect costs. 

Some indirect costs, such as those resulting from loss of productivity or reduced quality of life, 

may be difficult to quantify but are relevant from a patient or societal pharrnacoeconomic 

perspective. In contrast, direct medical costs are more readily assessable and are of greater 

interest to health care providers and payers as a means of evaluating treatment strategies that 

may reduce treatment costs. These direct medical costs include not only drug acquisition and 

health resource utilisation costs related to the disease itself, but also any costs resulting from 

adverse effects or co-morbidities that affect treatment. Therefore, when comparing new 

treatment options with currently used therapies, it is important to consider the risk, frequency, 

and cost of adverse effects in addition to efficacy (Nasrallah, 2002:16). 

Malek (1996:5) summarises cost used in economic evaluations (such as CBA) as follows: 

Table 2.4: Characteristics of costs used in economic evaluations (Malek, 1996:5) 

Increases with output, because obtaining more output always requires more 

input, irrespective of the scale of production. 

Can be divided into 2 components, namely fixed and variable costs. 

Fixed cost Costs that remain unchanged over a range of output in the short term. 

I . The cost that an organisation incurred whether it is producing nothing at all, 

one unit, or its maximal possible capacity. 

Variable costs Costs that vary with the scale of production. 

1 . Increase as output rises, since the need for labour, raw material etc. 

/ increases. . Is zero in absence of output, unlike fixed costs. 

Average costs The total cost divided by the number of units produced. 

Marginal costs The costs associated with the production of one additional unit of a 

commodity. 

2.3.5.2.3. Example: 

An evaluation of vaccination for influenza among the elderly in New Zealand quantified in 

monetary terms this plan's benefits and costs, and their difference or net benefit. Several 
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iterations of this analysis allowed the net benefits of influenza vaccination of the elderly to be 

considered from a number of different perspectives (Bonk, 1997: 32). 

According to Struwig (2002:91), the steps in conducting a cost-benefit analysis are the 

following: 

8 ldentify the interventions, programmes or therapeutic regimens to be evaluated. 

0 ldentify all of the resources consumed or costs of providing each intervention, 

programme or regimen. 

ldentify and value benefits. 

Add the values of all the costs. 

8 Add the values of the benefits of each programme, intervention, or regimen. 

Determine Net benefits (total benefits minus total costs). 

Compute benefit to cost ratio: total benefits 

total costs. 

Cost-benefit analysis is, at least in theory, the most powerful of the techniques for economic 

evaluation because it can directly address questions of allocative efficiency which the other 

techniques cannot. But this advantage comes only after the analyst has overcome a number of 

difficulties associated with assigning a monetary value to programme benefits (Drummond etal., 

1997:227). 

2.3.5.3 Cost-Effectiveness Analysis 

Cost-effectiveness analysis builds on the common denominator of money in cost-benefit 

analysis. But unlike cost-benefit analysis, cost-effectiveness analysis retains the main 

therapeutic outcome - such as the reduction of blood pressure or the years of life saved - as the 

measure of effectiveness (Bonk, 1997:38). 

Bootman etal. (1996 :99) state that in a cost-effectiveness analysis, therapies are compared by 

calculating the cost required achieving a unit of outcome, e.g. cost per year of life saved. It is 

then concluded that the main advantage of cost- effectiveness analysis is that it considers the 

possibility of improved outcomes in exchange for the use of more resources. 

Cost-effectiveness analysis identifies, measures and compares the net costs and net health 

benefits of alternative health interventions. Costs are measured in monetary values while 

benefits are health outcomes in nonmonetary terms for example: years of life saved, symptom 

free days, number of events avoided, number of cures (Struwig, 2002:83). 
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The steps in performing a cost-effectiveness analysis are the following: 

Define the problem 

ldentify the alternative interventions 

Describe production relationships between inputs and outputs 

Identify and measure outcomes of the alternative interventions 

Value costs and effectiveness 

Interpret and present results (Chrischilles, 1996:80). 

There is one further important methodological issue to be addressed in the choice of 

effectiveness measure: should this always relate to a final health output such as life-years 

gained, or can it relate to an intermediate output such as number of cases found or patients 

appropriately treated? Intermediate outputs are admissible, although care must be taken to 

establish a link between these and a final health output, or to show that the intermediate outputs 

themselves have some value (Drummond eta/., 1997:98). 

2.3.5.3.1. Example: 

Comparison of the relative cost-effectiveness of alternative therapies represents this research 

tool's primary application, as exemplified by a study of angiotensin-converting enzyme (ACE) 

inhibitors after myocardial infarction. Ratios of cost for each year of life gained varied with drug 

cost, indicating strategies for maximising the use of ACE-inhibitors in this high-risk group (Bonk, 

1997:38). 

The main advantage of cost-effectiveness analysis is that it considers the possibility of improved 

outcomes in exchange for the use of more resources (Struwig. 2002:83). 

2.3.5.4 Cost-Utility Analysis 

Cost-utility analysis measures the cost for a therapy to achieve a given change in a patient's 

health status; as a ratio, this balance can be expressed as the cost per unit of utility (Bonk, 

1996:42). The results are usually expressed as a cost per unit of effect. In cost-utility analysis 

(CUA), the incremental cost of a programme from a particular viewpoint is compared to the 

incremental health improvement attributable to the programme, where the health improvement 

is measured in quality-adjusted life years (QALYs) gained, or possibly some variant like healthy 

years equivalent (HYEs). The results are usually expressed as a cost per unit of effect 

(Drummond et a/., 1997:139). 
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In Bootman eta/. (1996:104), Drummond summarise five approaches where cost-utility analysis 

may be the most appropriate pharmacoeconomic method to use. These five approaches are: 

When quality of life is the important outcome. 

When quality of life is an important outcome. 

a When the intervention affects both morbidity and mortality and a combined unit of 

outcome is desired. 

0 When the interventions being compared have a wide range of potential outcomes and 

there is a need to have a common unit of outcome for comparison. 

When the objective is to compare an intervention with others that have already been 

evaluated in terms of cost per QALY (or equivalent) gained. 

2.3.5.4.1. Example: 

With so many competing demands on resources, society faces difficult decisions regarding the 

allocation of funds for specific types of health care. Lung transplantation, for example, can save 

an individual's life. But at how high a cost? A retrospective study on lung recipients at one 

institution over six months sought to generate some preliminary data on the threshold return- on 

investment of this expensive therapy. On the basis of quality of well-being, the median utility 

score was 0.599; with a median cost of $US 94,324 for each surgery, a gain of survival of 2.7 

years per patient would be the threshold for this treatment to be cost-justifiable to society 

(Bonk, 1997: 44). 

The notion that the utility of an outcome, effect or level of health status itself may present 

different values can be illustrated by the following example. Suppose twins, identical in all 

respects except occupation (one being a sign painter and the other a translator), both broke 

their right arm. While they will be equally disabled (or, conversely, equally healthy), if we asked 

them to rank "having a broken arm" on a scale of 0 (dead) to 1 (perfect health) their rankings 

might differ considerably because of the significance each one attaches to arm movement, in 

this case due to occupation. Consequently, we would expect that their assessments of the utility 

of treatment (i.e. the degree to which treatment of the fractures improved the quality of their 

lives) would also differ. Utility analysis is viewed as a particularly useful technique because it 

allows for Quality of life adjustments to a given set of outcomes, while simultaneously providing 

a generic outcome measure for comparison of costs and outcomes in different programmes 

(Drummond et. a/, 1997:16). 
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2.3.5.5 Cost-Minimisation Analysis 

When two or more interventions are examined and demonstrated or assumed to be equivalent 

in terms of a given outcome or consequence, costs associated with each intervention may be 

examined and compared. This typical cost-analysis is referred to as cost-minimisation analysis 

(Bootman et. a/, 1996:7) 

Jolicoeur et a/. (1992 :1742) state that the cost-minimisation analysis is useful when cost 

differences among dosage forms of the same drug or among generically equivalent drugs are 

assessed where patient outcomes have shown to be the same. 

2.3.5.5.1. Example 

Two anti-depressant drugs, paroxetine and imipramine, formed the comparison within a cost- 

minimisation analysis that appropriately included tests of outcome of equivalency. Total direct 

costs were essentially the same; thus, neither drug captured a cost-minimisation advantage. 

Importantly, sources of drug-associated costs differed: paroxetine itself costing more for 

acquisition; imipramine incurring more expenditures from hospitalisation of patients. The 

relevance of expenditure sources to pharmacoeconomic analysis forms the crux of cost 

considerations from different perspectives, such as the health care provider reimbursing for 

outpatient drug costs or the institution caring for hospitalised patients (Bonk, 1997: 50) 

The different pharmacoeconomic methods are compared in table 2.5 

Table 2.5: Pharmacoeconornic methodologies (adapted from Sanchez, 1999:3) 

expensive cost outcomes are the 

alternatives same 

monetary units and programmes with 

computes a net gain different objectives 

alternatives with drugslprogrammes 

same unit of benefit 

equivalent 

Rand 

Natural units 
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therapeutic drugslprogrammes years gained 

consequences in that are life- 

utility units rather extending with 

than physical units; serious side-effects 

computes a CIU ratio or those producing 

reductions in 

morbidity 

a defined population baseline to compare 

prevention /treatment 

options 

Drummond et a/. (1997 :21) suggest possible formulations of economic evaluation: 

Cost-minimisation analysis 

Cost-effectiveness analysis 

(C1 - S1)l E 

[ ( C l  + C 2 + C 3 ) - ( S I + S 2 + S 3 ) ] / E  

Cost-utility analysis 

( C I - S 1 ) l  U 

[ ( C l  + C 2 + C 3 ) - ( S 1  + S 2 + S 3 ) ] 1 U  

Cost-benefit analysis 

Where E = Effects (e.g. life years gained) 

U = Health state preferences 



Cha~ter 2: Pharmacoeconomics as a oart of manaqed health care 

W = Willingness to pay 

V = Other value added to health, e.g. information 

C = Costs 

S = Savings 

( E  and U represent changes in effectiveness or health status, compared to an alternative) 

Considering the definitions and examples given, it is clear that the specific focus of this study 

will be on cost minimisation, as the treatment drugs are all considered generically and 

therapeutically equivalent. The differences in cost outcomes will be measured and compared, 

as illustrated in paragraph 2.3.6. 

To limit uncertainties in pharmacoeconomic information obtained, a sensitivity analysis can be 

performed: 

2.3.5.6 Sensitivity Analysis 

In conducting a pharmacoeconomic analysis, many pieces of information from different sources 

(clinical trials, experience, 0bSe~ational studies, etc.) are gathered. For many of these sources, 

the level of certainty concerning the correct value may be very limited. Thus, given the limited 

information on the true values of key aspects of the problem, it will always be necessary to rely 

on estimates, and there will always be some uncertainty about the true cost-effectiveness of the 

alternatives. The standard method for addressing this uncertainty is to perform sensitivity 

analyses (Manning, Fryback & Weinstein, 1996:75). 

Sensitivity analysis has, until recently, been the main method by which analysis have allowed 

for uncertainty in economic evaluations. Now that more stochastic data are available to 

economists, through the increasing practice of collecting economic data alongside clinical trials, 

classical statistical approaches may be used instead. However, it is unlikely that the need for 

sensitivity analysis will disappear altogether because some data (e.g. the discount rate) will 

always be deterministic (known only as a point estimate) (Drummond eta/., 1997, 109). 

There are a number of uncertainties in economic evaluation. First, no data may be available and 

informed guesses may therefore be required. This may be the case for estimates of the 

effectiveness of new, unproven, medical technologies. Secondly, estimates may be available 

but they may be known to be imprecise. This may be the care for estimates of hospital costs 

where only the average cost per day, per admission, is known. Thirdly, there may be 

methodological controversy, or value judgments may be incorporated in the study. This may be 

the case for analytic decisions such as the choice of discount rate, whether or not productivity 

changes should be included, or the source of values for health state preferences. Finally, the 

32 
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analyst may use the sensitivity analysis to explore the generelalizeability of study results to 

other settings. This is often an issue even when the estimates within a given study are known to 

be precise. In each situation the analyst may wish to explore how sensitive the results of the 

study are to the estimates used for particular variables, or the assumptions made. In general, 

sensitivity analysis involves three steps, namely to 

identify the uncertain parameters for which sensitivity analysis is required; 

specify the plausible range over which uncertain factors are thought to vary; and to 

calculate study results based on combinations of the best guess, most conservative, and 

least conservative estimates (Drummond eta/., 1997:109). 

Another uncertainty in pharmacoeconomic analyses is the changing value of money over time. 

Since benefits and costs may accrue at different times within and between treatment arms in a 

study, it is essential to adjust for the time value of money and health consequences when a trial 

or its consequences extend beyond one year, especially if lifetime costs are to be investigated. 

(Johnson, 2002:7). Only if the costs and consequences are appropriately adjusted for the 

differential timing, will the decision maker be able to compare each from the same temporal 

baseline. The process of discounting adjusts the value of costs and consequences that will 

occur in the 'future to their present value. There is extensive debate in the literature about the 

appropriate discount rate, which should reflect the preferences of individuals of trading off future 

gains (or losses) against current gains (or losses). The US Panel on Cost- Effectiveness 

recommends a discount rate of 3% (Johnson,2002:8). 

2.3.6. SPECIFIC FOCUS ON COST MINIMISATION ANALYSIS 

A pharmacoeconomic analysis should compare all the relevant treatments for a given treatment 

indication of the drug under study. The comparators should include at least the drug or medical 

treatment that is most commonly in use, as well as the others for which it may be a substitute. 

The approach to enumerating the cost and valuing it is fundamentally the same for each type of 

pharmacoeconomic analysis (Freund & Dittus, 1992:24, 25). 

For CMA to be the appropriate technique, the outcomes of using one drug versus another, or a 

drug versus a different medical treatment, must be clinically identical in similar patients (i.e., 

clinical effectiveness must be the same for both treatments) (Freund & Dittus, 1992:22). 

In this study, the focus will be on cost minimisation analysis, as the data provided assume that 

the outcomes of the different therapies (in this instance, innovator medicine vs. generic 

substitution), are equivalent. 
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According to Drummond et a/. (1997:12), very few studies are designed, from the outset, to be 

cost-minimisation analyses. Either they are designed as cost-effectiveness analysis and end up 

being simplified because the consequences turn out to be equivalent, or they are designed as 

cost analysis in the knowledge that previous clinical research has demonstrated equivalence in 

consequences. 

Shah et a/. (2001:131) state that expenditures for prescription drugs in the United States 

increased by 141% between 1990 and 1999, while expenditures for hospital care and 

physicians' services grew by 54% and 71% respectively. Furthermore, pharmaceutical 

expenditures continue to increase steadily - significantly faster than the growth in total health 

care expenditures, hospital care costs, and the costs of physicians' services. Thus, 

pharmaceuticals have received close scrutiny recently from the media, consumer groups, 

legislators, and leaders of health care organisations. 

There are many situations in which certain drugs, when prescribed and dosed properly, can 

have equivalent therapeutic or clinical effects, and, therefore, can be substituted for one another 

(Basskin, 1998:2). 

McCombs (1998:ll) supports this and adds that cost minimisation analysis is indeed the most 

limited type of health economic analysis, whereby the least costly alternative is determined, 

assuming that the alternative treatments are equally effective. 

As generic medicines have passed the same formulation tests as innovator medicines, they are 

generally considered to be therapeutically equivalent to these innovator medicines. The greater 

part of this study will thus be devoted to the comparison of generic medicines to innovator 

medicines. 

The type of analysis to use in cases such as these is cost-minimisation analysis (CMA). This 

technique can only be used, however, when the drugs involved in the comparison have the 

probability of producing the same outcome. When using CMA, treatment costs are added 

together, and the drug that has the lowest total cost is selected (Basskin, 1998:l). 

The key to using this technique is to be sure that all relevant costs have been considered 

According to Basskin (1.998:3), seven cost categories to be included are: 
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2.3.6.1. Acquisition costs 

The steps to be followed to determine the lowest acquisition cost among all the dosage forms of 

all the drug alternatives are the following: 

Determine the type of drug comparison, ie. drugs of the same chemical or therapeutic 

class. 

Define the characteristics of the patient population that might affect the drug regimen or 

efficacy. 

Confirm (from medical literature and other sources) that the drugs have equal efficacy 

when dosed appropriately. 

Determine the dose regimen for each of the drugs under consideration. Consider 

whether the drugs have a loading dose as well. 

Determine the duration of therapy for the study. 

For each of the drugs, determine the dosage forms available and suitability for the 

targeted population. 

For each dosage form, list the available vial sizes, since savings can usually be derived 

by buying bulk as opposed to unit dose or smaller vials. 

For each dosage form, list alternative suppliers for each drug, dosage form and vial size. 

From the patient perspective, list the retail price of the drug for the duration of therapy 

selected. 

2.3.6.2. Waste 

To determine the impact of waste, estimate the percentage of each vial that is wasted and 

assume that the average cost per unit in a vial will be 100% less the percentage lost through 

waste. Waste occurs when pills are dropped or lost or when solutions or suspensions are spilled 

in the preparation process. 

2.3.6.3. Toxicity costs 

The average cost of toxicity is derived by multiplying the cost of treating the toxicity by the 

likelihood that the toxicity will occur during the time frame being considered. For example, 

assume that a drug can cause acute renal failure, which costs R5000 to treat, and the 

likelihood of occurrence is 5% per 30-day course of therapy. The average per-patient cost of 

treating the renal failure secondary to the use of the drug would be R250 (R5000 x 5%), and 

this cost would be added to the monthly cost of therapy with the drug. 
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2.3.6.4. Monitoring costs 

The costs of monitoring include the costs of the physician or clinic visits and laboratory tests or 

other special procedures. The "retail" price charged to the patient (or his insurance company) is 

used. While monitoring costs are usually similar for drugs of the same chemical class, they may 

differ for drugs from different classes that accomplish the same therapeutic endpoint (Basskin, 

l998:4). 

Cost for some categories, on the other hand, may not need to be gathered if there is no 

difference between the alternatives. For example, when comparing alternative oral medications, 

since these drugs are dispensed in the same manner (in vials of 30), prepared in the same way 

(by taking pills from bottles and putting them into smaller vials), and administered via the same 

route (oral), it is unlikely that there would be any difference between the alternatives with 

respect to preparation, distribution, and administration costs. If one of the alternatives did, 

however, require a more time-intensive method of preparation or had to be administered 

differently, then extra or incremental costs required for that drug would need to be calculated 

and added to its total cost (Basskin, 1998: 2). 

In the following section, the future of pharmacoeconomics will be discussed. 

2.3.7. DEVELOPMENT AND FUTURE EXPECTATIONS OF PHARMACOECONOMICS 

Research in the field of pharmacoeconomics has increased substantially during the past 

decade. Much of this research has been on the design and analysis of data concerning the 

relative merits of one drug or device compared with another in terms of costs and effects. 

Concomitant with these evaluations has been the development of guidelines for the conduct of 

economic evaluations in several countries (Evans & Crawford, 2000:545). 

There are many opportunities for conducting pharmacoeconomics and outcomes research in 

the community/ambulatory setting. In fact, in the light of the increased emphasis being placed 

on obtaining reimbursement for cognitive services and pharmacist consultations, outcomes 

research is an excellent method of determining the impact or improvements gained as a result 

of such services. Basskin (1998: 12) states that specific applications in which outcomes 

research andlor pharmacoeconomics might be useful in the community include the following: 

To evaluate the costs and benefits of patient counselling, with a goal of determining the 

population that benefits from such an intervention. 
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To evaluate the cost effectiveness of clinics being utilised in the community setting, for 

patients with disease status such as asthma, diabetes, coagulation disorders, 

hyperlipidemia, or hypertension. 

To assess the extent of patient compliance with their medication regimens (or working 

with an inpatient facility to assess the clinical and/or economical consequences of 

noncompliance). 

To select cost- effective drugs in response to physician requests for the same. 

To decide whether to accept or reject a contract, with or without capitation, from a 

managed care organisation. 

To make recommendations to third party payers who are seeking input on formulary 

pathway decisions ( Basskin, 1998: 12). 

The main areas in South Africa where pharmacoeconomic principles are used extensively and 

successfully, are the following: 

2.3.7.1. Department of Health - Drug pricing 

Any government wishing to pursue equity as a policy goal will commit itself to improving access 

to quality health care. Access may be constrained by many factors, both geographic and 

economic. If economic factors predominate, these are usually related to the costs of services. 

Drug prices may be considered a crucial element in determining access (Gray, 2000:203). 

What is clearly needed is action on some of the national drug policy (NDP) steps that closely 

match those suggested by the world health organisation (WHO) as general advice to all 

countries. This advice includes: 

0 More detailed data on price trends in both public and private sectors. 

Specific analysis of policy decisions, with emphasis on indicators of equity, affordability 

and availability (Gray & Matsebula, 2000:216). 

Figure 2.2 expresses the national drug policy and its aims as formulated and implemented by 

the department of health in 1994. 
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Figure 2.2: The National Drug Policy, as implemented in 1994 b y  the Department of 

Health, has the following drug pricing objectives: 

Objectives 

Rationalisation o f  pricing structure The use o f  generic drugs 

- A pricing committee to monitor and regulate drug - Availability of generic drugs 

- Prices will be established by Minister of Health to be encouraged 

- Total transparency in the pricing structure - Prescriptions written using the 

- Non- discriminatory pricing system introduced INN 

- System based on fixed professional fee implemented - List of products that cannot be 

- Drugs at primary care level supplied free of charge substituted will be 

- Data base developed to monitor drug costs in SA disseminated by the MCC 

- Price increases to be regulated 

- Unacceptably priced drugs will be made available 

to private sector at acquisition price plus transaction costs 

These objectives and thus the important issue of drug pricing can be addressed using 

pharmacoeconomic data and analysis methods. 

2.3.7.2. Department of Health - Drug Policies 

The economic objectives of the NDP are the following: 

0 To lower the cost of drugs in public and private sectors. 

r To promote cost- effective and rational use of drugs. 

0 To establish a complimentary partnership between Government bodies and private 

providers in the pharmaceutical sector. 

8 To optimise the use of scarce resources. 

To achieve these objectives and establish sustainable drug policies, the NDP- committee will be 

most effective using pharrnacoeconomic data and principles such as cost- effective analyses 

and cost containment studies. Reimbursement policies also have to be made by government, 

which include the cost- effectiveness of drug treatments. 
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2.3.7.3. Private sector 

The following figures are based on the projected sales figures for 2000 quoted by the 

Pharmaceutical Manufacturers Association (PMA) and the estimated number of South Africans 

belonging to a medical aid scheme. 

The total value of drug sales is anticipated to be R8.25 billion. Public sector sales are expected 

to make up 24%, which translates, to R59.36 per person not belonging to a medical aid 

scheme. In contrast, the per capita expenditure on prescription drugs in the private sector would 

be R800.29 per person (Gray & Matsebula, 2000:204). 

It is clear that the private sector and medical aid industry are in need of cost- monitoring, and 

pharmacoeconomic data would be useful in pricing, formulary listings and decisions involving 

clinical guidelines. 

2.3.7.4. Public sector 

Establishment of treatment protocols is common practice in the public health care industry. 

These treatment guidelines should be issued directly by the medical profession or by public 

health authorities. Economic evaluations should be incorporated in development of these 

guidelines, as to ensure that both cost effects and health effects are taken into consideration 

(Gray & Matsebula, 2000:204). 

2.3.7.5. Manufacturing and Marketing industries 

There are four phases in development and manufacturing of drugs. 

The relationships between pharmacoeconomic evaluations and clinical trials are threefold: 

The pharmacoeconomic evaluation may be a secondary objective of a trial designed 

primarily to study safety and efficacy. 

The pharmacoeconornic evaluation may be the principal purpose of a clinical trial. 

0 A pharmacoeconomic evaluation may be done retrospectively using clinical data 

obtained in previous trials (Bootman eta/., 1996:14). 

Once a drug is marketed, either retrospective or additional prospective pharmacoeconomic 

studies may be designed and conducted (Bootman et aL, 1996:15). 
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It can thus be concluded that pharmacoeconomic data are an integral part of drug marketing 

and manufacturing. The manufactured product can also be priced based on pharmacoeconomic 

data and evaluations. 

Looking at the global (South African and International) picture, health care expenditures are 

constantly rising and methods to analyse, predict and contain costs such as pharmacoeconornic 

methods will become more and more relevant in future. 

In this study, a retrospective drug utilisation review (DUR) was done, and hence the contents of 

such a DUR study will be discussed: 

2.4. DRUG UTlLlSATlON REVIEWS (DUR) 

The following division will be devoted to principles and concepts surrounding DUR methods and 

studies. 

2.4.1. DEFINITION OF DUR 

According to the CPBRC (Canada's Research Based Pharmaceutical Companies) (2001:4) 

drug utilisation review is a structured process used to assess the quality of drug therapy by 

engaging in the evaluation of data on drug prescribing, dispensing and I or patient use in a 

given health care environment against predetermined, agreed upon criteria and standards. If 

therapy is determined to be inconsistent with the agreed criteria and standards, specific actions 

may be needed with specific patients and I or providers to optimise drug therapy. 

According to an online medical dictionary (Perez. 2004), DUR can be defined as a formal 

programme for comparing data on drug use against explicit, prospective standards and, as 

necessary, introducing remedial strategies to achieve some desired end. Three primary 

objectives of DUR are, improving quality of care, conserving drug funding resources and 

controlling individual expenditures, and maintaining programme integrity (i.e., controlling fraud 

and benefit abuse). 

Weber (1999:l) supports the this description and ads that DUR plays a key role in helping 

managed health care systems understand, interpret and improve the prescribing, administration, 

and use of medications. 
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A drug utilisation review (DUR) study is a study to assess the appropriateness of drug therapy. 

The purpose is to identify whether current patterns of prescribing, dispensing and use of drug 

therapy are consistent with criteria and standards. These criteria and standards demonstrate 

that drug therapy is effective, safe, appropriate and cost-effective and support optimal patient 

outcomes. The criteria and standards are pre-defined, clinically relevant and agreed upon by all 

involved participants prior to initiation of the DUR study (CRBPC, 2001:4). 

2.4.2. DIFFERENT TYPES OF DUR ANALYSES 

There are three types of DUR analyses, which will be explored in the following paragraphs. 

2.4.2.1. Retrospective Drug Utilisation Review 

When no data are available to set a precedent or a model to design a study, a retrospective 

study can be performed using existing patient charts as the source documents. This process 

helps estimate the feasibility of a more definite prospective study; create a realistic design; cut 

costs, and reduce shocks and surprises 

(Rajagopalan et a/., l996:1302). 

According to Evans (2001:24), medical records are believed to provide the most accurate 

information for health services research, although they are not without problems in terms of 

study validity. 

Weber (1999:2) agrees that the retrospective DUR is uncomplicated to carry out since the 

~at ient  has received the medication. 

A retrospective DUR study evaluates data on drug prescribing, dispensing and/or patient use 

after the drug has been dispensed, in a given health care environment, against predetermined 

agreed upon criteria and standards. Retrospective DUR studies may not directly influence the 

individual patient therapy assessed but the knowledge gained may improve future courses of 

other patients' drug therapy. This type of study is appropriate to assess the 

0 impact of publication of clinical practice guidelines; 

impact of publication of drug therapy guidelines; 

impact of pharmaceutical industry promotional activities and/or education 

activities; 

impact of educational interventions directed at physicians and / or 

pharmacists; 

impact of public or private drug plan decision to reimburse a drug product; or 

impact of public or private drug plan reimbursement criteria (CRBPC,2001:7). 
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Data sources to facilitate retrospective DUR Studies include computerized prescription claim 

files, patient charts or physician prescribing records and patient medication profiles or 

pharmacist dispensing records. Patients, or their caregivers, may also maintain records that 

could be used in retrospective DUR Study. Retrospective DUR Studies do not delay initiation of 

therapy (CRBPC, 2001:8). 

2.4.2.2. Prospective Drug Utilization Review 

According to Perez, (2004), prospective DUR refers to systems that are designed to influence 

drug prescribing, dispensing, or use in a real-time environment. Implementation of such a 

system requires that a health care professional with patient care responsibilities have sufficient 

information regarding a patient's medical condition, drug use profile, and history to make an 

informed decision regarding new or renewed drug use. 

CRBPC, 2001: 7 states that a prospective DUR study evaluates individualised or aggregate 

data on drug prescribing and/or dispensing prior to prescribing or dispensing, in a given health 

care environment, against predetermined, agreed upon criteria and standards. 

Prospective DUR studies can directly influence patient treatment and outcome. Prospective 

DUR studies can modify the patterns of prescribing, dispensing or use of drug therapy. 

Prospective DUR studies can result in the implementation of therapy with the prescribed drug or 

with an alternative drug that would result in improved 'effectiveness, improved safety, improved 

cost-effectiveness or improved compliance. This type of review can also prevent the prescribing 

or dispensing and use of drug therapy that would result in duplication of therapy, drug 

interactions, allergic reactions or use of an inappropriate dose or frequency of use. 

According to Weber (1999:2), prospective DUR involves evaluating a patient's planned drug 

therapy before a medication is dispensed. This process allows the pharmacist to identify and 

resolve problems before the patient has received his medication. 

Data sources to facilitate a prospective DUR study include computerised historical prescription 

claim files, patient charts or physician prescribing records and patient medication profiles or 

pharmacist dispensing records. However, the lack of integration betwken physician prescribing 

records and pharmacist dispensing records can limit the value of prospective studies to assess 

the appropriateness of drug therapy. Linking of patient records across health care providers 

could facilitate future prospective DUR studies as long as patient confidentiality is respected. 

Prospective DUR studies may delay initiation of therapy and lead to discussions between health 

professionals and the patient (CRBPC, 2001: 8). 
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According to the Wisconsin Medicaid Handbook (2001:2), the differences between prospective 

and retrospective DUR can be summarised in the following table. 

Table 2.6: Prospective vs. Retrospective DUR (Anon, 2001c :2). 

Prospective Drug Utilization Review 

0 Performed before a drug is dispensed. 

0 Identifies a potential problem before it occurs. 

0 Provides real-time response to a potential problem 

0 Includes preventive/corrective action. 

Retrospective Drug Utilisation Review 

Performed after a drug has been dispensed. 

Warns when a potential problem has occurred. 

Useful for detecting patterns. 

Useful for designing targets for intervention. 

0 Includes corrective action. 

2.4.2.3. Concurrent Drug Utilization Review 

A concurrent drug utilization review study evaluates drug dispensing, prescribing and 1 or 

patient use data at a point in time or intervals through acute or ongoing therapy and includes a 

timeframe from the onset. 

Most commonly, a concurrent DUR study is used to assess long term or maintenance drug 

therapy at regular, periodic intervals but can also be used during acute therapy.Concurrent DUR 

studies can influence the course of drug therapy. Concurrent DUR studies are the professional 

responsibility of physicians, pharmacists and other health care professionals. Patients may also 

participate in concurrent DUR study through compliance with drug therapy, monitoring of 

outcomes and /or  adverse effects(CRBPC, 2001:8). 

2.4.3. PROCESS FOR CONDUCTING A DURSTUDY 

The process for conducting a drug utilization review study includes a number of steps (CRBPC, 

2001 : 9): 

o .Identify the drugldrug class/therapeutic category to be studied. 

o Define the study objectives. 

o Define study criteria and standards. 
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o Define the study protocol, including validation of objectives, criteria, 

standards, data collection tools and data analysis methodology. 

o Collect data. 

o Analyse data. 

o Identify any inconsistencies between expectations (criteria / standards) and 

actual performance. 

o Provide feedback to facilitate change, where and if necessary. 

As this particular retrospective study will be done using claims data, the following paragraph 

(2.4.4) will be devoted to explanation of this term. 

2.4.4. CLAIMS DATA 

Pharmacoecomic studies using claims data are frequently employed to compare health care 

costs associated with competing drugs. In the managed care era, cost-effectiveness is an 

essential issue to consider when choosing among therapies. Since clinical trials are not typically 

structured to measure costs and resource use, prospective trials are increasingly being used to 

capture economic outcomes. Retrospective studies using medical and prescription claims data 

are also being employed more frequently. However, these are widely viewed to be inferior to 

prospective trials because of the limited patient information, other than health service use, 

contained in claims records. Claims-based studies are far less expensive to perform than 

prospective trials, which justifies their use when research funds are limited and /or to obtain 

preliminary analyses (Gianfresco, Wang, Mulmoud & White, 2002:499). 

Claims data obtained from managed care organisations and other health insurers provide a rich 

source for investigating costs of illness and treatment outcomes. Because these data collected 

support provider reimbursement, each service rendered to a patient is itemised. The use of 

these data for research requires a methodology for determining which service items and costs 

are relevant to the disease and/or treatment of interest ( Huse & Portnoy, 2001:191). 

Health care claims data are a practical complement to data from randomised controlled trials 

(RCTs) for evaluating health outcomes in non-experimental settings and for generalising results 

to a broader population. Processing claims data is a relatively inexpensive way to obtain useful 

information about patient demographics, as well as health care resources used for specific 

medical conditions and procedures for large numbers of patients over extended periods of time. 

With claims data, it is possible to identify patients who meet specific medical or socio- 

demographic criteria, estimate their costs, define episodes of medical care, and measure 

outcomes more globally than is possible with RCT data. Statistical methods exist to address 
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some of the inherent issues with claims data due to their limited clinical detail (Birnbaum, 

Crenieux, Geenberg, Lerorier & Ostrander,1999:1). 

As mentioned in paragraph 1.5.2, no patient details could be extracted from claims data during 

this study, due to a scrambling code applied. This was done for ethical reasons, to protect the 

patient's right to privacy and confidentiality. 

2.4.5. COST SHARING 

Cost sharing is defined as consumer exposure to out-of-pocket costs associated with health 

service delivery. This definition includes two types of consumer exposure to costs: direct cost 

sharing and indirect exposure to other costs (Rubin & Mendelson, 1996:56). 

Anon (2004e:53) defines cost-sharing simply as financing arrangements whereby the member 

of a health plan must pay some of the costs to receive care. 

Pharmaceutical-specific cost sharing is being increasingly used to reduce payer drug costs, 

through a variety of mechanisms. These include the following: 

r Generic substitution: Patient co-payments may be different for generic and innovator 

products. Alternatively, out-of-pocket expenditures may be correlated to product price. 

r Formularies (positive, negative or selected): These are lists of drugs considered to be 

the preferred or exclusive therapy. Formulary restrictions on covered products can 

indirectly affect patient cost sharing if, for example, nonformulary products are not 

covered under the reimbursement scheme. 

r Reimbursement rates: These are a country's or a private payer's method or policy of 

reimbursement. For example, under a reference drug price system, patients may be 

required to pay the difference between the retail price and the maximum reimbursement 

of reference price. 

r Mail order service or restricted pharmacy This involves restricting patients to a specific 

mail order service or pharmacy network through the use of differential pricing to the 

patient (Rubin & Mendelson, 199657). 

Patient cost sharing exists in virtually every North American and European country. Some 

countries limit cost sharing to one service sector, while others use cost-sharing arrangements in 

a variety of health care sectors (Rubin & Menselson, 1996:60). 
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2.4.6. REFERENCE PRICING AND MANAGED REFERENCE PRICE LISTS 

Accounting for 35% of US health care expenditures, spending on private health insurance 

premiums increased 10.5% in 2001, 1.5 percentage points faster than in 2000. Private health 

insurance premium growth accelerated for the fourth consecutive year, with benefits growing 

more slowly than premiums for the last three. This is according to US Government statistics 

(Center for Medicare and Medicaid services, 2001). It is added that, historically, large increases 

in the health share of gross domestic product (GDP) have prompted private initiatives andlor 

public policy changes that slowed down the pace of health spending growth. 

Across both public and private health insurance systems in North America and Europe a 

number of cost-containment policies have been implemented to address the level and growth of 

pharmaceutical expenditures. One such approach is reference-based pricing, a system in which 

the objective is to limit the cost of drugs to the third-party payers while maintaining the freedom 

of manufacturers to set prices and the freedom of doctorslpatients to choose more expensive 

drugs if desired. Its underlying philosophy is the introduction of regulated price competition into 

the drug market (Narine, Senathirajah & Smith, 2001:64). 

On the question of what exactly reference-based pricing is, Narine eta/. (2001:64-65) answers 

that, although the specifics of the reference based pricing (RBP) systems vary considerably, 

they are all based on the notion that a common reimbursement level can be established for a 

group of "comparable" or "interchangeable" drugs. 

Looking more specifically at the REP at hand, the following definition is given by Blignaut 

(2OO3,ll): 

"The MedschemeTM Price List (MPL) is a reference pricing system whereby a ceiling price has 

been allocated to a group of drugs, which are similar in terms of composition, clinical efficacy, 

safety and quality. MedschemeTM will only reimburse up to the ceiling price for the specific 

group of drugs, irrespective of what drug has been prescribed in the group." 

According to their document on pricing logic, prices are set in three different categories - 
dispensed products, compounded products and maximum medical aid price (MMAP) provided. 

Different calculations are used to set these MPL prices. 

Although it can be deducted that REP systems aim to lower drug expenditures for both the 

consumer and third-party payer, the systems is not without flaws. 
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According to Narine et a/. (2001:65), REP has raised a number of concerns within the health 

care community even at an early stage in its implementation. These concerns fall into four basic 

categories: 

Health system principles. 

Quality of care and outcomes. 

8 Industry impact. 

Technical issues. 

McKelvey & Orsenigo (2001:49) add that price controls seem to be moving away from cost-plus 

based systems and slowly converging towards systems of reference pricing. A recent form of 

cost sharing is the reference price system, in which reimbursement is limited to a certain level, 

e.g. the average or the lowest price of "bio-equivalent" drugs, including generics. Generic 

substitution meets broad agreements, and now many countries try to promote the diffusion of 

non-branded drugs. Germany, the European country with the highest average drug prices and 

one of the first to implement generic substitution policies, now experiences the largest diffusion 

of non-branded drugs in Europe. 

In a study done by Narine et a/. in 2001 concerning the impact of reference-based pricing 

policies on the H2 antagonist market in British Columbia, Canada, the findings were the 

following: 

"In the first year of its implementation, RBP seems to have achieved its goal of reducing drug 

expenditures within reference categories. However, comprehensive evaluation of the policy 

should involve assessment of a much broader set of criteria. Specifically, the impact on total 

pharmaceutical expenditures, total health system costs, and health outcomes is not known." 

(Narine et a/., 2001 : 76). 

As the reference pricing system used in this study, the MPL, focuses on generic substitution, 

this concept will be attended to in the paragraph to follow. 

2.4.7. GENERIC SUBSTITUTION 

Generic substitution forms an integral part of the cost-effects of this study, and will be discussed 

accordingly. 

2.4.7.1. Definition of generic and innovator products 

A generic medicine is the therapeutic equivalent of an originator pharmaceutical product whose 

patent has expired. It contains the same active substance as the originator product, is 
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essentially similar to, and is therefore interchangeable with the originator product. A generic 

medicine is produced and marketed in compliance with international patent law. It is identified 

either by its scientific International Nonproprietary Name (INN) or, less frequently, by its own 

innovatorlbrand name. Generic medicines are widely used in many countries in cost-effective 

treatment programmes, and are increasingly prescribed by general practitioners as effective 

alternatives to higher-priced originator pharmaceuticals (European Generic Medicines 

Association, 2004). 

An innovator product, for the purposes of this study, is the original or brand name product, 

protected by patent and developed by the innovator company. The effectiveness of generic 

equivalents is always compared to that of their innovatorloriginal counterpart. 

In South Africa, the Medicines Act defines an IMM (Interchangeable Multisource Medicine) as a 

medicine that contains the same active ingredients which are identical in strength or 

concentration, dosage form and route of administration and meet the same comparable 

standards, which comply with the requirements for therapeutic equivalence as prescribed (Du 

Toit, 2003:4). 

3.4.7.2. Patent system 

The patent system is in place to ensure that there is sufficient incentive for innovation to take 

place and that the high costs of research and development can be recouped. During the life of 

the patent, the innovator firm has a legal monopoly on the sale of a particular drug. Following 

the expiration of a patent, generic competitors may enter the market following FDA approval. To 

obtain this approval, a generic manufacturer must demonstrate that its product is biologically 

equivalent to the innovator drug. Biological or therapeutic equivalence means a drug acts on the 

body with the same strength and similar bioavailability as the same dosage of a sample of 

another drug of the same active ingredient if the route of administration is the same 

(Claenthouse, 20025). 

Green (1998:139) states that European patents are granted for twenty years, which gives an 

effective period of marketing of ten to twelve years, though it can be fifteen with the issue of a 

supplementary protection certificate. On the question of how high the prices of in-patent 

products are, Green answers that they are high compared to those of generics. About 55% of 

UK prescriptions by number are written generically, amounting to under 20% by value. The 

average price of branded prescriptions dispensed in England in 1995 was f 11.67, compared 

with the generic average of £2.96. 

After patent expiration, generic substitution can be implemented, hence the following section. 
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3.4.7.3. Implementation of generic substitution 

In South Africa, the regulations in terms of the Medicines and Related Substances Act 101 of 

1965 (The Medicines Act) were published on 10 April 2003. These regulations have various 

important implications for pharmacists. Du Toit (2003:4) emphasises the importance of the 

provision of the Medicines Act that came into operation on May 2003, that pharmacists will be 

required to inform all members of the public who visit a pharmacy with a prescription for 

dispensing, of the benefits of the substitution for a branded medicine of an interchangeable 

multisource medicine (Du Toit, 2003:4). 

Generic prescribing and generic substitution are mechanisms for reducing the costs of drugs 

(Karim, Pillai, Ziqubu-Page, Cassimjee & Morar, 1996:198). The following study was done to 

assess the extent to which generic prescribing by private practitioners and generic substitution 

by private pharmacists is practised in South Africa to estimate the potential savings from these 

two practices. Prescriptions from ten pharmacists were collected on four randomly selected 

days. Computer printouts of all the prescriptions dispensed on these four days together with the 

original doctor's prescription were priced using a commercially available dispensing computer 

package. A total of 1570 prescriptions with a total number of 4086 items were reviewed. Of the 

total prescriptions, 45.7% had at least one item for which there was a generic equivalent. Of the 

961 drugs which had generic equivalents, 202 (21%) were prescribed using the generic name of 

the drug. Only 0.3% of prescribers prohibited generic substitution. The costs of the prescription 

as dispensed was 1.4% (mean cost: R116.19 vs. R117.84) below that of the original doctors' 

prescriptions, indicating the marginal benefit from the current low substitution rate of 13.9% by 

pharmacists. About 6.8% of the costs of the original doctors' prescriptions (mean cost: R117.84) 

could have been saved if total generic substitution (mean cost: R109.65) had been practised. 

The cost of prescriptions with only brand name items (mean cost: R120.49) would have been 

9.9% higher than would have been the case had generic drugs been used. Current restrictive 

prescribing and dispensing practices result in marginal cost savings from generic prescribing 

and generic substitution. Both these practices have a potential to reduce drug costs, if actively 

encouraged and practised to maximum capacity. It is noteworthy, however, that the potential 

savings from generic prescribing and substitution are at most 9.9% in the absence of any 

changes in the type of drug prescribed (Karim eta/., 1996:198). 

In Finland, the idea of generic substitution was brought up by the Ministry during the 2002 

proposed budget frame, to be introduced at the beginning of 2003. According to a draft by the 

Pharma Industry Finland, a medicine should be substituted at a pharmacy by a cheaper product 

or a product only slightly deviating from this, containing the same active ingredient, unless the 

doctor or patient forbids the substitution. The doctor may forbid substitution only on medical 
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grounds but the patient always has a right to forbid it without reason. In this case the patient will 

get the original preparation with reimbursement (Pharma Industry Finland, 2003). 

In South Africa, the practical implications of the Medicines and Related Substances Control 

Amendment Act No 90 of 1997 (Medicines Act) are the following: The Medicines Act introduces 

three important measures, (a) generic substitution of off-patent medicines and medicines 

imported and produced under compulsory licenses, (b) parallel importation of patented 

medicines and (c) a transparent medicine pricing system through the establishment of a pricing 

committee (Treatment Action Campaign, 2001). 

The generic substitution measure compels pharmacists to prescribe a cheaper generic version 

of a medicine, if one exists, when presented with a prescription from a patient. For example, 

suppose a doctor prescribes BactrimB (approximately R95 for a pack of 20), the formerly 

patented brand-name of an essential medicine with the scientific name of cotrimoxozole, to a 

patient, who then goes to a pharmacy to obtain the medicine. The pharmacist will be obliged to 

prescribe a cheaper generic version, such as PurbacB (approximately R16 for a pack of 20). If a 

doctor writes the words "No Substitution" on the prescription, the pharmacist does not have to 

substitute a brand-name drug for a generic (Anon, 2001a:2). 

Franklin-Lakes (2003:l) states that in the US, generic medications have rapidly become a highly 

touted counter to rising health care costs. Nationwide, every 1% increase in generic utilisation 

yields a $1.16 billion savings in prescription drug costs per year. As the pharmacological 

equivalent of brand-name drugs, generics must meet the same Food and Drug Administration 

standards required of those brand-name products; however, generics can cost up to 70 percent 

less than brand-name medications. 

Franklin-Lakes continues to emphasise that recent blockbuster drug patent expirations of 

medications including PriniviVZestril (lisinopril), an antihypertensive in the ACE inhibitor 

category, the high-profile antidepressant Prozac (fluoxetine) and the widely prescribed diabetes 

medication Glucophage (metformin), have generated hundreds of millions of dollars in savings 

through their generic availability. In fiscal year 2002, generic substitution rates at both retail and 

home delivery channels were more than 92 %. With additional highly prescribed brand-name 

drugs soon to be coming off patent, the potential for savings through the use of generics is 

substantial. 

These encouraged generic substitutions lead to certain effects, to be discussed in the following 

division. 



Cha~ter 2: Pharmacoeconomics as a Dart of manaaed health care 

2.4.7.4. Effects of generic substitution 

In the US, drug (medicine) prices have been found to decrease with the introduction of 

competition as patents on drug products expire. After patent expiration, the prices of innovator 

products continue to increase, while the prices of generic drugs continue to decrease. Generics 

had a large impact on drug expenditures of hospitals and health systems in 2000 with the 

expirations of midazolam, propofol and paclitaxel. Prices for these products have dropped 

considerably since their patent expiration, and this is expected to result in savings. It is 

expected that the generic market will have grown substantially by 2005, with an estimated $35 

billion in patent expirations (Shah et a/, 2002:139). 

In Sweden, prescription drugs form the largest submarket (79%) of the pharmaceutical market, 

with total sales of 13 802 Swedish krona (SEK) in 1995. Yet it still has weak incentives for price- 

conscious behaviour by consumers. The Swedish reimbursement system (the drug benefit 

scheme) is valid for all prescription drugs, with only a few exceptions. The drug-benefit scheme 

covers all costs of a drug, or all costs above a certain limit (Gerdtham, Johannesson, 

Gunaresson, Marcosson & Hendriksson 1997:73). In 1993, a reference-price system was 

introduced, which applies to products with expired patents and generic equivalents on the 

Swedish market. The patient has to pay out-of-pocket for costs above the reference price 

which, in the beginning, was set at the price for the least expensive generic drug plus 10% 

(Gerdtham et aL, 1997:74). 

In the US, the rate of generic substitution increased from 2% to 14.2% between 1975 and 1987, 

and the dollar savings per substitution increased from $0.83 to $8.74. The generic substitution 

rate increased from 22% in 1987 to 28% in 1990. The increase in the generic substitution rate 

and dollar savings per substitution is encouraging, as it suggests that less costly prescription 

drugs are being dispensed to patients, thus potentially conserving health care dollars (Mott & 

Kreling, 1997:3). 

Patients may also face an economic incentive to have prescription orders filled with generic 

substitutes because commonly third-party programmes require patients to pay smaller amounts 

out-of-pocket at the time of dispensing (copayments/coinsurance) for generic drugs (Mott & 

Kreling, 1997:5). 

According to the St. James's Hospital journal there are five advantages to prescribing 

generically (St. James's Hospital. 2000:Z): 

8 It saves money, as generic products are almost always cheaper than branded 

products. 
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Generic prescribing reduces potential for confusion as only one name for a drug is 

used. Errors have occurred with products with similar names, e.g. Lose&/Lasix@. 

The generic name provides a guide to the drug's pharmacology as it normally 

indicates its chemical class. For example, all beta-blocker and ACE-inhibitors end in 

-pril. 

It increases the likelihood of undergraduate and post-graduate education influencing 

practice since generic names are commonly used universally. Generic names are 

also used routinely in medical and scientific publications. 

The pharmacist can reduce the number of brands which are stocked if the 

prescription is written generically. This in return reduces the inconvenience to 

patients if the community pharmacists do not stock the brand prescribed. 

Supplementary to the above-mentioned, other factors to be considered when prescribing 

generically are listed: 

r Chemical equivalence - containing the same amount of the same therapeutically active 

ingredient. - Biological (bio-) equivalence - delivering the same amount of active ingredient to the 

site of action. - Therapeutic (clinical) equivalence - producing the same clinical effect. 

In this study, it is assumed that generic medicines are therapeutically equivalent to innovator 

medicines. 

Mott & Kreling (1997: 19) continue to describe the difference in odds of generic substitution as 

follows: Indemnity patients may be more willing to pay for a higher cost brand-name product, 

knowing their insurance company will reimburse them for part of the cost of the higher priced 

product. Insurance status may also influence pharmacists' or physicians' decisions to substitute. 

Pharmacists and physicians may be less likely to substitute with a generic if they know a patient 

wrll be reimbursed for the brand-name drug product. Conversely, since uninsured patients do 

not have prescription drug insurance, pharmacists and physrcians may be more inclined to 

prompt generic substitution to conserve dollars for the patient. Past research has shown that 

expenditures for prescription drugs relevant to patient income and low socioeconomic class of 

the patient are important factors that pharmacists consider when recommending generic 

substitution. 

The provisions relating to generic substitution will have benefits for both pharmacists and their 

patients. Patients will be empowered to play a more significant role in decisions relating to their 

own health care. Considerable cost savings will be achieved which will be to the benefit of 
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patients and the funders of health care. Pharmacists will also play a greater role in promoting 

rational cost effective medicine use (Du Toit, 2003:4). 

To conclude: As more brand-namelinnovator products' patents expire and generic products 

become more available, research could focus on the differences in motivations and influences 

on generic substitution to promote cost savings and improve drug therapy (Mott & Kreling, 

1997:21). Also refer to paragraphs 3.2.5 and 3.2.6 for other effects of generic substitution. 

2.5. CHAPTER SUMMARY 

Due to high health care costs, managed health care concepts were introduced in order to curb 

these costs. Two of these managed health care tools, namely pharmacoeconomics and drug 

utilisation reviews, were discussed in this chapter, with the focus on pharmacoeconomics and 

specifically on one of its analysis methods, i e .  cost minimisation. 

Terms such as PBMs, HMOs, "cost sharing" and "generic substitution" were defined and 

discussed as they would be used within the context of this study. 

The following chapter will lead into investigation of the above mentioned principles as applied 

on central nervous system agents. 



CHAPTER 3 

COST'ASPECTS OF CENTRAL NERVOUS SYSTEM MEDICINES 

The layout of this chapter is represented by the following scheme: 

Figure 3.1: Layout of Chapter 3 
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To follow on the previous chapter and serve as introduction for economical references to central 

nervous system medicines, drug expenditure as a whole will be discussed in the following 

section. 

CNS medicines 

3.1. TOTAL MEDICINE EXPENDITURES AND COST CONTAINMENT 

Backwound Cla~sification I 

In this study, the focus will be on private sector health care in South Africa (Chapter 1, 

paragraph 1.1). Hence, some background on private sector spending in South Africa. 

3.1.1. Private sector spending in South Africa 

In health economist and consultant to government, Alex van den Heever's remarks to the 

National Assembly's health committee on 14 March 2001, Van den Heever said the private 

health sector served about 7-million people while the public sector served 39-million. Public 

sector spending per capita was on decline while in the private sector it was on the increase. 

These increases in real money terms were in some cases more than 500% over the past 15 

years. The cost of hospitalisation in the private sector had increased 517% in real terms 

between 1982 and 1997 and the cost of private sector-supplied drugs 543%. The costs of 

professional services rose 228% over the same period and administration costs 283%. The 

overall cost increase in real terms of the sector was 351% over the 15-year period (Hartley, 

2001:l). 
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Partly in response to the problems that plague the public system, South Africa has a large and 

growing private health care sector. Unlike the public sector, the private sector offers care 

comparable to that offered by most first-world health care systems. Currently, the 20% of the 

population using the private sector have access to 85 per cent of the country's pharmacists and 

at least 75% of all medical specialists. As real per capita spending in the public sector has 

decreased, spending in the private sector is rising dramatically (Mattison, 2002:l). 

Although spending in this sector is rising, there are fewer beneficiaries of medical schemes than 

a year ago, according to the latest annual report from the Council for Medical Schemes. The 

report, which puts into perspective the state of the industry for the financial year 2002, also said 

the total gross contribution income for all medical schemes increased 16.6% from 2001 to R43- 

billion in 2002 (Anon, 2003a). Growth in income can be attributed to two factors, namely that 

either more patients are buying more medicines, or price of medicine items are increasing. 

In total, South African health care costs escalated by 19.6% in 2002 and 14.4% in 2003 

according to the Registrar for Medical Schemes (Shevel, 2003:l). The increases will be driven 

by medical inflation, reserve-building, benefit enhancement and an ageing population, and these 

four factors account for 80% of the increase. 

In the next few paragraphs the reasons for high and rising drug and pharmaceutical costs will be 

investigated and an overview of measures taken to contain these costs will be provided. 

3.1.2. Drug development costs 

In the United States of America (US), growing concern over escalating pharmacy budgets of 

national health care authorities and managed care providers has led to pressures on 

pharmaceutical firms to offer cost-effective therapies. Regardless of whether or how health care 

reform in the US develops, the pharmaceutical industry will continue to face a marketplace 

where cost containment is a critical element. As a result of these developments and of rapidly 

rising research and development costs for new drugs, pharmaceutical firms have paid 

increasing attention in recent years to improving the drug development process (DiMasi, 

Hansen. Grabowski & Lasagna , 1995:152). 

Discovering and developing new medicines is expensive and increasingly time consuming 

(Anon, 2001d:l). In the US, the cost is estimated at approximately $500 million for drugs 

introduced in 1990, and several analysts maintain that today the costs of new drug discovery 

and development is likely to be closer $500-600 million or more. In contrast. the cost of 

demonstrating the bioequivalence of a generic product (the key requirement for approval of a 

generic drug) is currently estimated at approximately $1 million. 
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According to research done by the Tuffs University Center for the Study of Drug Development, 

the time from synthesis of a new drug to approval is growing. In the 1960s approval time 

averaged eight years, and has grown to approximately 14.2 years in the 1990s (PhRMA, 

2001:l). 

3.1.3. Escalation in  prescription drug costs 

Prescription drugs have proved to be one of the most cost-effective forms of medical therapy. 

Surgery, hospitalization, physician visits and nursing care are time-consuming and expensive. 

Prescription drug therapy, however, often eliminates some of these costly interventions: 

Treating stroke patients promptly with a clot-busting drug nets average saving of $4 400 

per patient, reducing the need for hospitalisation, rehabilitation and nursing home care. 

Total health-care costs were reduced nearly 25 per cent and hospitalisation rates 

dropped by 50 per cent for asthma patients' therapy (Anon, 2001a:2). 

However, prescription drugs' costs have seemed to rise sharply during the recent past, 

Expenditures for prescription drugs in the US continue to be the fastest growing component of 

health care (National Institute for Healthcare Management, 2002:2). Spending on prescription 

drugs is rising in the US for a complex array of reasons. The most important are: 

The incidence and prevalence of many chronic conditions (asthma, diabetes, 

depression, elevated cholesterol and arthritis, for example) has increased in recent 

years, in part because the population is aging, but also, in some cases, because it is 

less healthy (e.g. rise in number of overweight Americans). There are many new drugs 

for these conditions which must be taken daily over many months or years (and 

sometimes for life), increasing the volume of prescriptions. 

r Doctors are diagnosing and treating these chronic illnesses at a higher rate than in the 

past. And they are using a wider variety of drugs more often. In 1999, doctors prescribed 

146 drugs for every 100 office visits. up from 109 drugs per office visit in 1985. 

Managed care health plans cover more of the costs for prescription drugs than traditional 

health insurers did a decade ago. This has lowered the financial barrier to patients for 

the purchase of drugs. Indeed, insured consumers' out-of-pocket costs for prescription 

medicines were until recently quite low, adding to the demand for prescription drugs. 

r Newly-approved medicines are being more heavily marketed to both doctors and 

consumers. These drugs are typically more expensive than older drugs or generic drugs. 

This generates a shift over time to the increased use of more expensive medicines, 

raising overall costs. 
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Many brand name drug companies extend the "franchise" of their important blockbuster 

drugs by spinning off new formulations or versions of them. They also aggressively seek 

to extend patent protection for their branded drugs, a process allowed under current law. 

These strategies, many analysts believe, add to overall pharmaceutical costs by 

delaying generic competition, sometimes for years (National Institute for Healthcare 

Management, 2002:3). 

Schumock & Walton (2003:35) support this by stating that the factors that drive prescription 

drug spending are not only numerous but diverse. In fact, several layers of factors are behind 

any one driver of spending. However, two categories of factors are generally considered most 

important: price inflation and utilisation. 

3.1.3.1. Price inflation 

Traditional price inflation (the change in price commodity from one year to the next) commonly 

receives the brunt of criticism about drug spending, and accounts for about 24% of the annual 

increase in drug spending, in comparison with other medicine products. 

The prescription drug industry is essentially a monopoly. Extended patent protection is given to 

pharmaceutical companies to encourage and compensate for the intensive and extensive 

research involved in drug discovery. Essentially, the patent protection allows companies to 

charge monopoly prices for their new products. The price is even more inflated by the fact that 

drug insurance covers a significant portion of the costs for those fortunate enough to be 

covered. Once patent protection expires and generic competition enters the market, drug prices 

generally decrease substantially (Schumock & Walton. 2003:35). 

In South Africa, medical inflation has skyrocketed since the 1990s. In most organisations, health 

costs escalated from under 4% of the payroll in 1985 to between 14 and 20% in 2001, according 

to Ms. A. Pretorius, the managing director of Occupational Care South Africa ( Wessels, 

2002:l). In 2002, medical inflation in South Africa was 23%, and according to the growth rate, 

private sector patients, could end up spending at least 20 per cent of their earnings on medical 

aids by 2004, growing to 30% by 2007 (Wessels, 2002:l). 

3.1.3.2. Utilisation 

The more significant cause of rising drug spending is increased utilisation (Schumock & Walton, 

2003:35). Again, this is a multi-faceted issue. Factors affecting utilisation include 

the lack of financial incentive to encourage consumers to contain utilization; 
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0 the increased use of prescriptions (on a per capita basis) due to the aging of the 

population and severity of disease; 

0 new indications for drugs; and 

0 heavy marketing of prescription medications. 

Because insurance companies usually pay for drugs, consumers typically have very little 

financial incentive to contain their utilisation. Although managed care organisations have 

attempted to link out-of-pocket costs to consumer utilisation by creating multitiered copay and 

deductible schemes, these models have proven only somewhat effective, partly because the 

physicians decide for the consumer what drug will be prescribed. With no other commodity does 

this unique phenomenon occur. Imagine going out to dinner, having someone else order the 

entree for you, and having yet another person picking up the tab at the end pf the meal. You 

can see how expenses might be inflated (Schumock & Walton, 2003:35). 

According to Landry (2002:9) at the society of Actuaries 2002 annual conference in Boston, 

USA, prescription drug cost drivers can be described by the following model: 

Figure 3.2.: Prescription Drug Cost Drivers (adapted from Landry, 2002:9) 
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From figure 3.2. it can be derived that factors contributing to increased prescription drug costs 

include the increased incidence in chronic conditions, marketing of new medicines, uneducated 

physicians and managed care programmes. All of these factors also influence each other, and 

result in increased prescription drug costs. 

Landry (2002:lO) continues by adding that prescription drug costs are rising due to the following 

reasons: 

r Aging population. 

r lncreased number of prescription drugs coming onto the market. 

r lncreased utilisation rates. 

r Shifts in consumption patterns of consumers. 

Cost of ingredients. 

r More insured members with pharmacy benefits. 

Induced demand from marketing advertising. 

Morgan (2002:1245) names four components of drug expenditure inflation that can be 

quantified, using data from the seniors' drug benefit programme in a Canadian province (British 

Columbia). The components are the following: 

r The pattern of exposure to pharmacologic treatment across different therapeutic 

categories. 

r The selection of drug types with therapeutic categories. 

r The rate of generic drug product selection. 

The price of individual drug products purchased. 

Morgan (2002:1249) also describes a formula defining the per capita prescription drug 

expenditures in any given period (t): 

Where: 

> PERCAP= Factors contributing to changes in per capita expenditures on prescription 

drugs that are readily observable using administrative databases 

> EXPOSURE= Ttie pattern of exposure to phamacologic treatment by therapeutic 

category 

k DRUGMIX = The quantity and type of drugs used from within therapeutic categories 

> GENERICS = The level of generic drug product selection 

> PRICES = The prices paid for the drug products purchased 
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As the costs of prescription drugs seem to have risen dramatically, some solutions for this 

economical problem has to be found. Landry (2002:13) offers some potential solutions, e.g. 

restrictions on usage andlor access to medicine. 

Carve-outs (restricted access). 

Pharmacy Benefit Managers (restricted usage- see also paragraph 2.2). 

Formularies (restricted access to medicine). 

Cost sharing (also see paragraph 2.4.5.). 

Technology solutions. 

r Employer Pharmacies. 

Education of consumers and physicians. 

Paragraphs 3.1.1 to 3.1.3 have described some of the reason and the rationale behind 

escalating drug and health care costs, and in the following section some of these cost 

containment measures will be examined more closely. 

3.1.4. Cost containment 

The generic substitution measure compels pharmacists to prescribe a cheaper generic version 

of a medicine, if one exists, when presented with a prescription from a patient. For example, 

suppose a doctor prescribes BactrimB (approximately R95 for a pack of 20), the formerly 

patented brand-name of an essential medicine with the scientific name of cotrimoxozole, to a 

patient, who then goes to a pharmacy to obtain the medicine. The pharmacist will be obliged to 

prescribe a cheaper generic version, such as Purba& (approximately R16 for a pack of 20). If a 

doctor writes the words "No Substitution" on the prescription, the pharmacist does not have to 

substitute a brand-name drug for a generic (Anon, 2001a:2). 

According to McKelvey & Orsenigo, (2001:51), an international perspective on cost containment 

reveals the following: 

- In the US, cost containment has been pursued without direct price controls. While the 

US market is still on the surface free of any price control, indirect measures have been 

adopted in the last 20 years. The 1984 Waxman-Hatch Act significantly reduced the 

safety control procedures for generic drug bio-equivalent to branded products and 

allowed pharmacists to sell equivalent generics instead of branded products prescribed 

by doctors. Today generics are estimated to account for more than 50% of drugs 

prescribed (in volume). Moreover, the rise and diffusion of the health care organisations, 

like health management organisations (HMOs), preferred providers organisations 

(PPOs), mail order pharmaceutical organisations and pharmaceutical benefit 
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management companies (PBMs), that now dominate the US health care market, is 

considered as the most effective device for limiting the prices of drugs, given their 

bargaining power and the inducement they introduce to cost-conscious behaviour by 

prescribing doctors. Also refer to paragraph 2.2 in chapter two for elaboration on this 

subject. 

In the United Kingdom (UK), a relevant breakthrough in the system defined by the 

Pharmaceutical Price Regulation Scheme, occurred in the early 803s, when the 

government, under the pressure of cost increase, unilaterally defined in 1983 a limited 

list of drugs for which there would be no reimbursement. In addition to the "direct" 

intervention on price definition, in the UK increasingly tight drug budgets for physicians 

have been implemented. 

In Germany, the adopted measures concentrated on interventions aimed at rising price 

consciousness and sensitivity, without direct price controls, continuing the stance 

consistently pursued in the past. Reforms in the early 1990s introduced budgets for 

controlling doctors' prescription behaviour, increased co-payments and widened the 

reliance of reference prices on reimbursements. 

In France, an agreement between government and industry was reached in 1994 that 

allows for more pricing freedom in exchange for government control on total spending. A 

target growth rate has been established for general pharmaceutical expenditures and 

then a negotiation takes place with each manufacturer that fixes a specific limit on the 

firm's total revenue of growth. On the other hand, patients' co-payments remain only 

nominal, as a consequence of the increasing coverage with supplementary insurance 

that has to reach 100% of the population. 

In Italy too, reference pricing mechanisms, increasing patients' co-payments and global 

budgets or doctors have been introduced since 1993. 

In South Africa, private sector health care costs have increased by 249.7% from 1974 to 

1999. The largest increases have been in hospital services (560.3%) and medicines 

(302.1%). Medical scheme expenses unrelated to actual medical services have increased 

by 444.8% in real terms from 1974 to 1999 and have increased faster than medicines. The 

only long-term viable approach for containing cost increases is through global budget 

options and capitation (South African Department of Health, 2002). 

The following scheme (figure 3.3) indicates different cost containment methods, according to 

Carrin & Hannavoravongchai (2003:l). 
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Figure 3.3: Cost-containment methods. (Carrin & Hanavoravongchai, 2003:l) 

According to Carrin & Havaoravongchai (2003:l) this scheme can be explained as follows: 

62 



Chapter 3: Cost aspects of central nervous svstem medicines 

A first way to control the level and growth of health expenditure is via provider payment 

methods. Providers can be general practitioners, specialists, hospital managers, pharmacists, 

etc. These methods influence the price of health care in a direct way, and may impact upon the 

quantity of care supplied by providers in an indirect way. Indeed, providers may react to the 

incentives imbedded in the provider payment method selected, and change the pattern and 

volume of care. The first circle at the top left of the figure represents fee-for-services (FFS), 

case payment, salaries for providers and per diem payment (although the latter is almost used 

exclusively for inpatient care). In the second circle at the top middle of the figure, the capitation 

payment method is mentioned. It fixes the amount that providers can spend per person entitled 

to the ambulatory and inpatient services. The third circle at the top right of the figure refers to 

the sectoral budget, whereby health spending by sector is capped. The second circle left at the 

bottom of the figure, refers to budget caps on administrative costs. The circle to the right at the 

bottom of the figure refers to the global budget that caps overall health spending. 

Secondly, there are cost-containment instruments that intend to influence the behaviour of 

patients via patient or user charges, including co-insurance and co-payments. These 

instruments are intended to impact upon the quantity and type of initial contacts with the health 

system that patients make in case of need. To a certain extent, they may also influence the 

volume of referral health care. Reference pricing systems for drugs are also used to encourage 

patients to substitute to lower priced drugs. Both reference pricing and patient charges are 

referred to in the circle at the left towards the middle of the figure. 

For completeness' sake, other demand and supply-side cost-containment measures are 

referred to in the white circle towards the middle of the page. These may influence the quantities 

of care. They may also affect the relative size of patient numbers in the different health sectors. 

For instance, gatekeeping regulation may impact upon the number of inpatients (Carrin & 

Hanavoravongchai, 2003:l). 

In this study, the focus of cost containment was on a managed reference pricing system and its 

effects on the private sector specifically, and, more exactly, on central nervous system 

medicines. 

3.2. CENTRAL NERVOUS SYSTEM MEDICINES 

In this study, the cost and prevalence of the central nervous system agents, and specifically the 

antidepressants, will be analysed (also refer to chapter one). 

The reason for selecting this specific group (CNS) is that it is a very fast growing group of 

medicines due to escalating prevalence of central nervous system diseases (refer to paragraph 
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3.2.1). These agents are also a costly group of treatments (refer to paragraph 3.2.4). 

Antidepressants represent the largest proportion of the cost and prevalence of CNS agents, and 

enjoy growing popularity as depression diagnoses increase globally (refer to paragraph 3.3). 

3.2.1 Background 

The central nervous system (CNS) drug market is the second largest in the world (Visiongain, 

2002:l). In 2001, two CNS drug classes, antidepressants and antipsychotics, ranked among the 

top ten in the global pharmaceutical market. The US and European governments are seeking to 

control the rising costs of CNS drugs by restricting prescription and reimbursement in various 

ways including instituting prescribing guidelines, formulary exclusion or restrictions, increased 

patient copayments, prescribing targets or budgets, drug utilisation reviews, and encouraging 

greater use of generics (Anon, 2002b:l). 

According to Rajan (2003:1), in US terms, global market value for prescription central nervous 

system psychotherapeutic drugs in 2002 was $32 billion. By 2007. the market is expected to 

reach $44.9 billion, displaying an AAGR (average annual growth rate) of 6.8%. This market 

consists of the following categories: 

Prescription Central Nervous System Depressants and Antianxiety Drugs 

Prescription Central Nervous System Antidepressant Drugs. 

. Prescription Central Nervous System Antimanic Drugs. 

Prescription Central Nervous System Antipsychotic Drugs 

Prescription Central Nervous System Stimulant Drugs. 

Prescription Central Nervous System Cholinesterase Inhibitor and Miscellaneous 

Alzheimer Treatment Drugs. 

Prescription Central Nervous System Substance Abuse Treatment Drugs. 

The majority of sales of central nervous system psychotherapeutic drugs were garnered from 

the seven major pharmaceutical markets - the US., France, Germany, Italy, Spain, the U.K., 

and Japan. The U.S. market comprises nearly 64% of the total global market. Its share is likely 

to increase, as the US.  market grows at an AAGR of 7.0% through the forecast period. 

Global antidepressant drug sales account for the largest product type with more than 45% of 

revenues attributed to these products. Antidepressant drugs generated $10 billion in the U.S. 
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market in 2002, an increase over the previous year with $8.6 billion in revenues. This segment 

is expected to experience an AAGR of 6.2%, reaching $13.5 billion by 2007 (Rajan, 2003:2). 

Central nervous system agents are of the most frequently prescribed medications in South 

Africa. In a drug utilisation study by Truter (1995:203), where the prescribing habits of 50 

doctors from Port Elizabeth were evaluated, it was found that the central nervous system drugs 

on the formulary accounted for 24.86% of all formulary drugs dispensed, more than 4% higher 

than the next group (respiratory system agents, at 20.20%). These drugs were classified into 

eight therapeutic subgroups, and it was found that analgesics (a central nervous system group 

of agents) accounted for 83.25% of formulary central nervous system drugs dispensed. Another 

important finding in this study was that there was a clear tendency of doctors to show a 

preference for certain brand names. This finding was evident from various contingency table 

analyses that were performed (Truter, 1995:204). 

The results of this study will shed some more light on the prevalence and usage of this group of 

agents (CNS) in South Africa. 

3.2.2 Classification 

According to the MIMS@ (Snyman,2003:13a), central nervous system agents can be classified 

as follows: 

1.1 Central nervous system stimulants 

1.1.1. Central analeptics 

1.1.2. Respiratory stimulants 

1.1.3. Others 

1.2 Sedative Hypnotics 

1.2.1. Benzodiazepines 

1.2.2. Barbiturates 

1.2.3. Others 

1.3 Anxiolytics 

1.3.1. Benzodiazepines 

1.3.2. Others 

1.4 Anti-depressants 

1.4.1. Tricyclic 

1.4.2. Non- tricyclic 

1.4.3. Mono-Amine oxidase inhibitors 

1.4.3.1. Non- selective mono-amine oxidase inhibitors 

1.4.3.2. Selective mono-amine oxidase inhibitors 
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1.4.4. Selective serotonin-reuptake inhibitors 

1.4.5. Seretonin and noradrenaline reuptake inhibitors 

1.4.6. Lithium 

1.4.7. Others 

1.5 Anti-psychotics 

1.5.1. Phenothiazines 

1.5.2. Buthyrophenones 

1.5.3. Others 

1.7 Anti-Parkinson agents 

1.7.1. Dopaminrgics 

1.7.2. Anticholinergics 

1.7.3. Others 

1.8. Anti-vertigo and anti-emetic agents 

1.9 Anti-migraine agents 

1.10 Alzheimer's disease 

The following section will elaborate on some of the uses of these agents in treating central 

nervous system illnesses. 

3.2.3 Central nervous system disease treatment 

Treatment of disease includes two components, namely to improve the quality of life of the 

patient, and to do this in a cost-effective manner. In this section, not only the clinical treatment 

of some of the CNS illnesses will be discussed, but this will be integrated with the associated 

costs as well. 

Rising costs in the health care system require consideration of economic issues in medical 

decision making. Economic analysis of a particular medical intervention measures an essential 

component of its burden to society beyond the more usual epidemiological estimates of 

mortality and morbidity. These results may help to determine medical research priorities, 

provide baselines against which new interventions can be assessed, or point out the economic 

consequences of a disease, which will help to establish health care priorities (Dodel, Singer, 

Kohne-Volland, Szucs, Rathay. Scholz & Oertel. 1998:300). 
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In the following paragraphs the economic importance of a few central nervous system diseases 

will be stressed, to illustrate the significance between effective treatment and cost-effectiveness. 

3.2.3. I. Parkinson's disease 

Idiopathic Parkinson's disease was first described by James Parkinson in 1817 as "paralysis 

agitans" or shaking palsy. It is a relatively common neurodegenerative disease afflicting 

approximately 1% of all adults over the age of 65 (Leonard, 2003:319). 

Parkinson's disease is characterised by a chronic, slowly progressive course, and is initiated by 

an as yet unknown event which results in a localised degeneration of pigmented dopaminergic 

neurons in the substantia nigra pars compacta. Parkinson's disease is one of the most common 

neurodegenerative diseases (Dodel et a/., 1998:300). 

Leonard (2003:319) states that the primary neurological features of the disease include difficulty 

of walking, a mask-like facial expression, and impairment of speech and of skilled acts such as 

writing. He continues and ads that the clinical syndrome comprises four main features: 

bradykinesia (slowness of movement), muscular rigidity, resting tremor and abnormalities in 

posture and gait. 

Parkinson's disease is a severe and chronic disease for which crude prevalence and incidence 

rates in the US are approximately 100 to 300 per 100 000 persons and 1.5 to 2 per 100 000 

persons respectively. Only 10% of patients with this disease is under 50 years of age, and both 

prevalence and incidence increase with age (Palmer, Nuijten, Schmier, Subedi & Snyder, 

2002:61 7). 

The most common treatment of symptoms associated with PD is palliative pharmacologic 

therapy with levodopa, a drug that increases dopamine levels within the brain (Palmer et a/., 

2002:618). 

Parkinson's disease poses a major financial impact to society which is expected to increase in 

future years as the age distribution shifts to older age groups. On the basis of a prevalence of 

Parkinson's disease of 18 per 100 000, an annual expenditure of DM3.0 billion ammounted for 

the direct medial costs of Parkinson's disease in Germany (Dodel eta/., 1998:300). 

3.2.3.2. Depression 

Depression has been associated with a chemical (neurotransmitter) imbalance in the brain. 
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Seretonin is the principal neurotransmitter associated with depression but the neurotransmitters 

dopamine, norepinephrine and adrenaline may also be important. The cause of the chemical 

imbalance could be biological and/or psychological. Anti-depressant drugs are prescribed to 

fight directly the cause of the chemical imbalance. However, the current range of anti- 

depressants can only treat some of the causes of the chemical imbalance. There currently 

exists no definitive biological test for the diagnosis of depression. Consequently, the psychiatrist 

diagnoses depression according to only the external characteristics of a patient, the patient's 

medical history and the medical history of the patient's family, since depression is believed to be 

genetic (Claenthous, 2002:7). 

Wells (2003:699) emphasises that there are several theories surrounding the cause of 

depressive disorders, such as inadequate monoamine transmission, low serotonin and 

norepinephrine levels, changes is serotonin receptors and failure of homeostatic regulation of 

neurotransmitter systems. 

Five main types of anti-depressant drugs exist (according to pharmaceutical market intelligence 

company IMS America Ltd): 

Monoamine Oxidase Inhibitors. 

Tricyclic and Tetracyclic Antidepressants. 

0 Selective Seretonin Reuptake Inhibitors. 

0 New Generation Antidepressants . 

Combinations in Antidepressants. 

South African antidepressant classification is much the same (see table 3.3). 

By the year 2020, the global burden of depression is projected to rank second only to that of 

ischaemic heart disease (Skaer. Sclar, Robinson & Galin, 2000:206). Depression is an insidious 

disease that exacts both personal and economic costs. Epidemiological studies hold that 

depressive disorders are among the most common forms of mental illness. Moreover, evidence 

suggests that there has been a significant increase in the prevalence of depression since World 

War II. The National Comorbidity Survey has established the 30-day prevalence of major 

depression in the general population of the US at approximately 5%, with a lifetime prevalence 

rate of approximately 17%. An estimated $US44 billion are expended annually in the US for the 

treatment, morbidity and mortality associated with depression (Skaer, eta/. 2000:206). 

According to Claenthous (2002:7), the market of treating clinical depression is potentially quite 

lucrative, and this is due to the fact that depression is highly prevalent and debilitating. It is 

chronic, has a high degree of recurrence and requires maintenance drug therapy. Depression. 
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therefore, tends to be costly to treat as well as to have, especially when left untreated for a 

~er iod of time. 

Pardridge (20025) emphasises the high expenditures associated with depression by stating 

that approximately 30% of all neuropharmaceuticals sold are for the treatment of depression 

and 70% of the antidepressants are SSRls. Also refer to paragraph 3.3. 

3.2.3.3. Migraine 

The definition of migraine according to Leonard (2003:476) is a syndrome thought to involve 

serotonin, characterised by a localised headache and often accompanied by nausea, vomiting 

and sensory disturbances. 

Biddle, Shih & Kwong (2000:1356) confirms this by stating that migraine is episodic headache 

attacks that may vary in pain intensity, duration and frequency. The headache can be mild to 

severe and is aggravated by activity. Migraine can also be associated with other symptoms 

such as nausea, vomiting, photophobia and phonophobia. In a study conducted with a 

representative sample of the United States population in 1989, 17.6% of women and 5.7% of 

men had one or more migraine headaches a year. Because the disorder is most prevalent in 

persons between 25 and 44 years of age, the disabling symptoms cause losses of productivity 

and output to society. 

Wells (2003524) support this definition and state that migraine is a recurring headache of 

moderate to sever intensity associated with gastrointestinal (GI), neurologic, and autonomic 

symptoms. In migraine with aura, a complex of focal neurologic symptoms precedes or 

accompanies the attack. 

Although the mechanisms involved in the pathogenesis of migraine are not yet completely 

understood, the disease is widely believed to be both vascular and neurogenic in origin. 

Seretonin 5- HT, -like receptors located in the cranial vasculature and nervous tissue appear to 

play a critical role in the pathogenesis of the disorder. 

Acute therapy should provide consistent, rapid relief with minimal adverse effects and symptom 

recurrence, thereby enabling the patient to resume normal daily activities. Ideally, patients 

'should be able to manage their headaches effectively without emergency department or 

physician office visits (Wells, 2003:525). 
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Migraine is very costly to society, both in terms of consumption of health care resources (direct 

costs) and lost of productivity (indirect costs). There are also intangible costs, such as pain, 

suffering and discomfort, which are difficult to quantify accurately. Cost-effective strategies for 

preventing and treating migraine are needed (Evans & Crawford, 2000:565). 

3.2.3.4. Alzheimer's Disease 

According to Wells (2003:655), Alzheimer's disease (AD) is a progressive dementia affecting 

both cognition and behaviour with no known cause or cure. Patients eventually lose all 

cognitive, analytical and physical functioning, and the disease is eventually fatal. Most cases of 

AD occur after age 65. Cognitive symptoms occur in all patients as the disease progresses and 

include memory loss, dysphasia, dyspraxia, disorientation; and impaired calculation, judgment, 

and problem-solving skills. Impaired memory, especially for recent events, is usually the 

presenting complaint. 

Concerning the treatment, current pharrnacotherapeutic interventions are primarily symptomatic 

attempts to improve or maintain cognition. There is evidence that some interventions may 

prolong the time to critical functional end points. There are presently no medications that 

change the course of illness or cure AD. The cholinesterase inhibitors are currently the only 

class of medication indicated for the treatment of AD, and treatment guidelines recommend 

them as first-line agents for mild to moderate AD (Wells, 2000:656). 

In a study done on the pharmacoeconomic implications of donepezil, Foster & Plosker 

(1 999: 100) claim the following: 

Donepezil is a specific acetylcholienesterase inhibitor that can improve symptoms in patients 

with mild-to-moderate Alzheimer's disease; cognitive function is maintained above baseline 

levels for up to 1 year and normal decline of cognitive function is slowed. The ability of the 

patient to perform daily activities and neuropsychiatric symptoms may also be improved by 

donepezil, but data are limited. The area in which donepezil is likely to produce cost savings is 

institutionalisation, which is one of the largest components of the cost of Alzheimer's disease. 

However, the extent to which donepezil delays institutionalisation and reduces associated costs 

have not yet been determined in prospective studies, although prospective economic data are 

being collected alongside ongoing clinical studies. Nevertheless, pharmacoeconornic data from 

the US, Canada and the UK generally suggest that the savings made by improving cognitive 

function with donepezil, and thereby presumably reducing the need for care, are sufficient to 

largely offset the acquisition cost of the drug (Foster & Plosker, 1999:ll l). 
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Busbach, Brouwer, Van der Donk, Passchier & Rutten (1998:22) agree that, although cost- 

effectiveness analysis (CEA) is a recognised means for economic evaluation, it may still be 

difficult to perform such an analysis in practice. For instance, when dealing with new drugs in 

patients with Alzheimer's disease or other diseases characterised by cognitive disturbances, 

measuring patients' quality of life is difficult, since the usual sources of information, the patients 

themselves, are unreliable. 

3.2.3.5. Epilepsy 

Epilepsy and stroke are the 2 most common neurological disorders: at any one time 7 in 1000 

people in the general population have epilepsy. Epilepsy usually begins in childhood, potentially 

impeding education, employment, social relationships and development of a sense of self-worth 

(Blume, 2003:l). 

Schwinghammer (2000:505) defines epilepsy as a periodic recurrence of seizures with or 

without convulsions. A seizure results from excessive synchronous discharge of cortial neurons 

and is characterised by changes in electrical activity as measured by the electroencephalogram 

(EEG). A convulsion implies violent, involuntary contraction(s) of the voluntary muscles. 

The goal of treatment is to control or reduce the frequency of seizures and ensure compliance, 

allowing the patient to live as normal a life as possible. Complete suppression of seizures must 

be balanced against tolerability of side effects, and the patient should be involved in defining the 

balance (Schwinghammer, 2000:506). 

In a US study done by the University of Texas in 2000, Begley, Famulari, Annegers, Lairson, 

Reynolds, Coan, Dubinsky, Newmark, Leibson, So & Rocca (2000:l) found that the lifetime cost 

of epilepsy for an estimated 181,000 people with onset in 1995 is projected at $1 1 .I billion, and 

the annual cost for the estimated 2.3 million prevalent cases is estimated at $12.5 billion. 

lndirect costs account for 85% of the total and, with direct costs, are concentrated in people with 

intractable epilepsy. Direct costs attributable to epilepsy are below previous estimates. lndirect 

costs adjusted for the socioeconomic conditions of patients are above previous estimates. 

Findings indicate that epilepsy is unique in the large proportion of costs that are productivity- 

related, justifying further investment in the development of effective interventions (Begley, et 

a1.2000:l). 

3.2.3.6. Schizophrenia 

Schizophrenia is a chronic heterogeneous syndrome of disorganised and bizarre thought, 
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delusions, hallucinations, inappropriate effect, and impaired psychosocial functioning (Wells, 

2003:718). 

Atypical antipshycotics (APs) (except clozapine) are the agents of first choice in treatment of 

schizophrenia. Controlled trials demonstrate the atypical APs (e.g. olanzepine, risperidone, 

quetiapine, and ziprasidone) have superior efficacy for treatment of the negative symptoms, and 

growing evidence supports a positive effect of atypical APs on cognition. Atypical APs have 

better tolerability than the traditional APs (Wells, 2003:719). 

With the introduction of atypical antipshycotics into clinical practice, psychiatrists and mental 

health decision makers are increasingly concerned about the cost of treatment for 

schizophrenia (Revicki, 1999:lOl). 

In a pharmacoeconomic study done by Revicki in 1999, it was found that atypical antipsychotic 

therapy is slightly more effective than standard neuroleptic therapy for symptoms of 

psychopathology, especially on measures of negative and deficit symptoms. Compared with 

standard neuroleptics, the newer antipsychotics have fewer extrapyramidal effects and lead to 

significantly fewer patients discontinuing treatment early. Patient-based measures of quality of 

life show improvements with the atypical antipsychotics over the standard neuroleptics. On the 

basis of reported pharmacoeconomic studies, the total medical costs associated with the 

atypical antipsychotics are slightly lower than the total costs of the standard neuroleptics 

(Revicki, 1999:107). 

As can be deducted from paragraph 3.2.3, treatment of all of the central nervous system agents 

involve considerable costs. Hence the expenditure for central nervous system agents as a 

whole will be discussed seperately. 

3.2.4. Central nervous system expenditures 

During 2003, sales of pharmaceuticals by therapeutic subgroup at wholesale prices in Finland, 

looked as follows: 



Chapter 3: Cost aspects of central nervous svstem medicines 

Table 3.1. Sales o f  pharmaceuticals by therapeutic group, 2003 wholesale prices 

(Pharmaceutical information center, 20045): 

Nervous system / 275.5 18.3 1 
Cardiovascular system 1 266.4 / 17.7 

Alimentary tract and metabolism 

Antineoplastic and immunomodulating agents 

Anti-infectives for systemic use 

Respiratory system 

Genito-urinary system and sex hormones 

Dermatologicals 1 37.6 1 2.5 

Musculo-skeletal system 

Blood and blood forming organs 

I 

Others 1 76.9 1 5.1 

175.8 

134.3 

130.0 

120.5 

98.7 

According to table 3.1, central nervous system agents comprised the highest percentage of all 

pharmaceutical sales in Finland in the year 2003, followed by cardiovascular system agents 

(Finland Information Centre, 2004:5). 

11.7 

8.9 

8.7 

8.0 

6.6 

94.6 

92.4 

In the US in 2001 CNS therapies held a market share worth in excess on $40 billion- the 

6.3 

6.2 

strongest growth of any therapeutic class with a staggering 17 per cent. Drug therapies for CNS 

lead the pack where prescription drugs expenditure is concerned, with therapies holding a 

market size of more than $28 billion ($4 billion more than its closest competitor) (Visiongain, 

2002: 1 ). 

In Australia in 2001, the most widely prescribed class of drug was for the cardiovascular system 

(52.7 million prescriptions), followed by drugs that affect the central nervous system (40.5 

million prescriptions) (Table 5.4). As a proportion of all prescriptions, those for the 

cardiovascular system increased from 23.8% in 1999 to 25.3% in 2001, while prescriptions for 

the central nervous system decreased from 19.8% in 1999 to 19.5% in 2001 (Australian Institute 

of Health and Welfare, 2001:25). 

It can thus be concluded that central nervous system agents represent a substantial part of 

health care expenditures in several countries, and therefore the method of cost-containment 

evaluated in this study - generic substitution - of the CNS agents will be discussed in the 

following section. 
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3.2.5. Generic substitution of central nervous system agents 

Health care, particularly the rising costs associated with it, is a topic that has received a great 

deal of attention (and criticism) from several different venues. One particular area that has 

received considerable attention is the price divergence that exists between branded and generic 

pharmaceuticals (Regan: 2003:3). 

Issues driving the international generic drug industry include patent expirations of many of the 

branded products within the next decade, the increasing presence of managed care and other 

cost-containment efforts in international markets, and increasing numbers of prescriptions filled 

with less expensive generic alternatives. It is projected that, in the US, generics will surpass 

branded products in the number of new prescriptions dispensed. Generics represent a smaller 

percentage of prescriptions written in most other countries but are gaining popularity universally. 

The generics drug market is projected to enjoy double-digit growth in the forecast period, 

compared to the 5% to 6% growth projected for branded products (Gray, 1999:l). 

In a US study, Mott and Kreling examined actual generic substitution behavior to determine 

whether the therapeutic category of a prescribed drug and patient insurance type influence the 

rate of generic substitution and cost savings per generic substitution. Of a total sample of 6120 

new prescriptions audited from 10 Midwestern community pharmacies, 1686 were eligible for 

generic substitution and 927 were filled with generic substitutes for a substitution rate of 55%. 

Logistic regression showed that therapeutic categories representing acute conditions were 

substituted significantly more than chronic conditions (Mott & Kreling, 1997:3). 

The generic substitution rates for the central nervous system agents prescribed were as follows: 

Analgesics 76.6% 

Antidepressants 59.1% 

SedativeIHypnotic 55.6% 

Other CNS agents 52.9% 

Antimigraine 20.0% 

Antidepressants showed to be the 3rd best cost saver at $0.51 saving per unit of generic 

substitution. 

On August 2, 2001, the patent for ProzacB (fluoxetine) expired. On the next day, generic 

P rozaa  was introduced into the market and provided an opportunity to better control drug 

trend, namely by switching as many ProzacB prescriptions to generic fluoxetine as possible. 

The switch programmes were a success, with mail delivery system Express ScriptsTM reporting 



Chapter 3: Cost aspects of central nervous system medicines 

an 81% mail service conversion rate one month afler the generic became available. The 

swiftness and degree of generic substitution appeared to catch even ProzacB 's manufacturer 

off guard. In an October announcement that provided updated earnings guidance, generic 

company CEO Taurel stated that "with nearly two months of ProzacB sales data available, the 

erosion in prescriptions is the most severe ever for a blockbuster product in our industry." 

(Anon, 2001a:37). 

The entry of generic ProzacB into the market is significant for two reasons. First, ProzacB is 

one of the biggest-selling drugs to lose patent protection, and its patent expired while it was still 

one of the leaders in its therapeutic class. The immediate availability of a generic, and the 

subsequent market introduction of multiple generics six months later, provided for immediate 

and significant savings for plan sponsors. As was true for ProzacB, the generic is usually less 

expensive than its branded counterpart. The introductory price for the first generic is usually 

about 10% below the brand. Afler the six months exclusivity granted to the first generic 

manufacturer, the price paid by plan sponsors for the generic quickly falls, often by 40% or 

more, as multiple manufacturers of the same generic product compete for the market share 

(Anon, 2001a:37). 

Gerdtham et a/. (1998:76) reports of the market development of RohypnolB and its generic, 

flunitrazepam NM Pharma in Sweden. Flunitrazepam NM Pharma was introduced onto the 

market in the second quarter of 1988. The prices of RohypnolB and flunitrazepm NM Pharma 

increased by 6.8% and 18.4% respectively, over the studied time period. However, although the 

price of RohypnolB was 36% higher than that of flunitrazepam NM Pharma at the time of 

introduction of the latter, the process of changing from Rohypnol8 to flunitrazepam NM Pharma 

was slow. The market share of flunitrazepam NM Pharma, in terms of quantity, increased from 

11 to 37% between the fourth quarter of 1992 and the first quarter of 1993; there was an 

additional increase from 37 to 44% between the second and third quarter of 1993. A further 

interesting observation is that the price of flunitrazepam NM Pharma remained unaltered until its 

market share was about 50% in the fourth quarter of 1993. The price of flunitrazepam NM 

Pharma then increased by 30% between the fourth quarter of 1993 and the fourth quarter of 

1995. 

In South Africa, innovator antidepressants represented 59.87% and generic antidepressants 

represented 40.13% of all antidepressants claimed in the private sector in the year 2001. In all 

antidepressant classes except for tricyclic antidepressants, innovator products constituted the 

highest utilization (Maritz, 2002:171). 



Chapter 3: Cost aspects of central nervous svstem medicines 

In a study done on cephalosporins by Plaath (2003:166), it was found that 86% of all 

cephalosporins claimed in the South African private sector in 2001 was innovator products and 

only 14% generic. 

It can thus be seen that generic products are internationally growing in popularity due to their 

cost-saving effect, and that the growth in market shares confirm this fact. The increase in 

generic claims in South Africa will be analysed further on in this study. In this study, one of the 

best known and most widely reckoned groups of CNS agents, the antidepressants, will be 

scrutinised further. 

3.3. ANTIDEPRESSANTS 

Antidepressants will be discussed under two headings in this paragraph; cost of 

antidepressants and utilisation thereof. 

3.3.1. Cost of antidepressants 

It is stated that depression leads to more deaths than AIDS in the US, and that about 18 million 

Americans are affected by severe depression (Grillo, 2003:l) 

Stein (2003:233) adds that depression in 2000, as in 1990, caused the largest amount of non- 

fatal burden worldwide, according to the Global Burden of Disease study. Depression is treated 

with different types (classes) of antidepressants, and these different types of antidepressants 

according to Snyman (2003:ll a), are represented in the following table (Also refer to table 5.1). 

Table 3.2: Types of antidepressants as classified by the MIMSTM (Snyman, 2003:13a). 

11 1.41. Tricyclic A 

The amount spent on general practitioners (GP) consultations for depression lowered by 8.2 

million pounds from 1993 to 2000 in England. The overall amount spent on medication, 

however, rose from an estimated 47 million pounds to 310 million pounds over the same period. 

Medication, therefore, represents more than 84% of the direct costs of depression in England 

(Baines, 2004: 17). 
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Baines points out that, according to figures published by the Prescription Pricing Authority, 

SSRls make out half of all antidepressants prescribed in England, and the number of 

prescriptions issued for SSRls has increased by 86% in the past five years. However, the cost 

of prescribing these drugs has increased by only 16%. This tendency will be investigated further 

on in the empirical section of this study. 

In the US, Antidepressants were the best-selling category of prescription drugs, as they were in 

the previous year - adding up to a total of $12 540 million and comprising 8.1% of total sales in 

2001. Retail sales of antidepressants totaled over $10 billion in 2000, up 21% from the previous 

year. Drugs to treat heartburn, ulcers and other gastrointestinal problems were second to 

antidepressants in overall sales (Leduc, 2001). 

The unduly high spending rate on antidepressants and the possible savings to be incurred by 

generic substitution justifies a deeper investigation into the utilisation patterns of these agents. 

3.3.2. Utilisation of antidepressants 

Taking into account the findings of paragraphs 3.2.4., 3.2.5. and 3.3.1, it would seem that 

antidepressants can be regarded as a "highly utilised" and frequently prescribed group of 

agents. To lower costs of usage, generic substitution has been applied. The true test of cost 

savings, however, will be to assess the defined daily dose (DDD) of the innovator 

antidepressants versus that of their generic counterparts. 

The definition of the Defined Daily Dose is the assumed average maintenance dose per day for 

a drug used for its main indication in adults. The DDD for substances is normally based on 

monotherapy and a DDD will not normally be assigned for a product before it is approved and 

marketed in at least one country (Ronning, 1999:l). 

The most accurate way to express the consumption of prescription drugs is through the 

defined daily dose per thousand population per day (DDD). The defined daily dose is the 

amount necessary to treat one adult for one day. The Nordic Council on Medicines and the 

World Health Organization Drug Utilisation Research Group established the defined daily dose. 

The use of DDD allows comparisons to be made irrespective of the price, preparation or the 

quantity of the prescription (Australian Institute of Health and Welfare, 2001: 24). 

According to the Pharmacy Guild Survey in Australia (2001), the following results were found: 

Over the period 1999 to 2001, the most widely used drugs affecting the central nervous system 

according to DDD were antidepressants, followed by psycholeptics and analgesics. Over the 
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same period, around 30 million prescriptions were issued by community pharmacies for 

antidepressants, 26 million prescriptions for anxiolytics, hypnotics and sedatives, 20 million 

prescriptions for opioid analgesics and 19 million prescriptions for non-opioid analgesics. In 

2001, the most widely used drugs affecting the central nervous system according to DDD were 

antidepressants (51.5 DDD) followed by psycholeptics (31.5 DDD) and analgesics (23.2 DDD). 

Antidepressants accounted for 47% of total central nervous system drugs by DDD, 

psycholeptics, 29%, and analgesics, 21% (Australian Institute of Health and Welfare, 2001 :26). 

According to the World Health Organisation (WHO) collaborating center, the DDD is the 

assumed average maintenance dose per day for a drug used for its main indication in adults. It 

should be emphasised that the defined daily dose is a unit of measurement and does not 

necessarily reflect the recommended or prescribed daily dose. Doses for individual patients and 

patient groups will often differ from the DDD and will necessarily have to be based on individual 

characteristics (e.g. age and weight) and pharmacokinetic considerations (World Health 

Organization, 2004:2). 

Calculation and interpretation of the DDDs do not fall within the parameters of this study, but 

mention of the values to compare the usage of innovator products versus generic products will 

be given in chapter 5. 

3.4. CHAPTER SUMMARY 

In this chapter, medicine expenditures and the cost drivers behind escalations were discussed. 

Cost containment methods, and specifically generic substitution, were investigated. Global 

trends were, where possible, compared to national trends. The focus was narrowed down to the 

expenditures involved with central nervous system agents and their biggest component, the 

antidepressants. The usage and cost of CNS agents and antidepressants forms the background 

to the results of the empirical study, as will follow in chapter five. 

In chapter four to follow, the methodology used in the empirical investigation will be given and 

discussed. Different mathematical and pharmacoeconomical tools used will be described in 

preparation of chapter five (results). 
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CHAPTER 4 

EMPIRICAL INVESTIGATION AND METHODOLOGY 

4.1 INTRODUCTION 

This chapter contains information and limitations concerning the empirical investigation and 

methodology used. This will be based on the research objectives as set out in chapter one. 

4.2 RESEARCH OBJECTIVES 

These objectives were stated in chapter one, and are divided into general and specific 

objectives. 

1.4.1 GENERAL OBJECTIVE 

The general objective of this research project was to investigate the influence of the 

implementation of a managed reference medicine price list (MedschemeTM MPL in this study) 

on the usage and costs of central nervous system medicines with specific reference to 

antidepressants. 

1.4.2 SPECIFIC OBJECTIVES 

Based on the research questions (chapter one), the specific objectives include the following: 

To investigate from available literature the status of health care costs and methods used 

to curb these costs. 

To investigate the literature concerning the usage and cost of central nervous system 

items and, more specifically antidepressants from national and international literature. 

To investigate the usage patterns of different groups of central nervous system agents, 

using a medicines claims database. 

To note the frequency of generic substitution within the different categories of central 

nervous system agents using a medicines claims database. 

0 To investigate and document the MPL - initiated generic substitution of central nervous 

system agents, specifically antidepressants. 

To investigate the differences in cost and potential savings between innovator and 

generic medicine items. 

To research the influence of the MPL on the usage patterns of the different central 

nervous system sub pharmacological groups. 

79 
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To research the influence of the MPL on the usage patterns of the antidepressants. 

4.3. RESEARCH DESIGN 

The data for this study have already been collected on a medicine claims database (see 

paragraph 4.4.2.) and it can therefore be defined as a retrospective quantitative study. The 

following table provides a layout of this study, indicating in what way the empirical study 

supports the main study design. 

Table 4.1. Summarised presentation of the most important aspects of the nature and 

extent of this research study project 

provided by a medical period (SASE3 8.2) to 

administrator establish medicine cost and 

- Identification, classification 

of medication that could be 

dosage patterns 

- Usage and cost overview 

innovator medicine usage 

patterns per group and per 

Par. 4.2.2 

Par. 4.4.4.1 

- Par. 3.3.2 

-Par. 2.4 

Par. 2.3 

Par.4.5.3.1 

8 4.5.3.2 

Par. 4.5.3.2 

Par. 4.5.3.3 

Par. 4.5.3.4 

Par. 3.3.2 
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4.4 RESEARCH METHODOLOGY 

This empirical study was conducted using the following steps: 

4.4.1. SELECTION OF A RESEARCH DESIGN 

A non-experimental, quantitative retrospective design was utilised to achieve the necessary 

results in accordance with the data; to evaluate the usage patterns and costs associated with 

central nervous system agents and antidepressants in the private sector. The data for twenty- 

four consecutive months (May 2001 to April 2002 and May 2002 to April 2003) were extracted 

from the medicine claims database of MedschemeTM via lnterpharm8 Data Systems (Pty.) Ltd. 

The database contains all medicine items and prescriptions claimed, as well as the relevant 

costs, over the above mentioned two-year period. The study population extracted was that of 

the main pharmacological group, the central nervous system agents. This main pharmacological 

group can be subdivided into 10 sub pharmacological groups according to the MIMSB 

(Snyman, 2003:lla): central nervous system stimulants, sedative hypnotics, anxiolytics, 

antidepressants, antipsychotics, anti-epileptics, anti-Parkinson's agents, antivertigo and anti- 

emetics, antimigraine agents and Alzheimer's disease agents. 

Due to their relatively high prevalence and costs, antidepressants were selected from the CNS 

group to be specifically analysed using their cost and prevalence data. The Statistical Analysis 

System SAS 8.2B (SAS institute lnc., 1999-2000) was used to analyse the data. 

4.4.2 . DATA SOURCE 

The data was based on private sector claims only obtained from the central database of 

MedchemeTM, a medical aid administrator, via lnterpharm Data Systems (Pty.) Lid, InterpharmB 

(IDS), a pharmacy benefit management (PBM) company. 

Data for the study population consisted of all prescriptions extracted from the central database 

of MedschemeTM for a period of two years, from 1 May 2001 to 30 April 2003. 

As the data were obtained from a medicine claims database, no direct manipulation from the 

researcher was possible. No backtracking to patient details was possible either, due to a code 

scrambling system. This is to prevent patient and provider (prescriber and/or dispenser) 

identification. 
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As for the utility, advantages and disadvantages of such a database, a literature review 

containing information on the usage of databases as a resource in research can be found in 

Serfontein, 1996:33-43. 

4.4.3. STUDY POPULATION 

The study population consisted of all medicine items claimed and recorded by the database 

mentioned in paragraph 4.4.2. over a two-year period. The total of all items claimed during the 

study period was N = 49098736 items. 

All non-medicine items (e.g. gauze, bandages) were excluded from the analysis for the purpose 

of this study. 

4.4.4. DATA ANALYSIS 

The data were analysed using a variety of tools: 

4.4.4.1 Classification systems used in  this study 

The NAPPl code 

Every medicine item (specific trade name) on the medicine claims database has a NAPPl code. 

The NAPPl code consists of a series of numbers, which is unique for every medicine item and 

which also distinguishes between different dosage forms of the same active ingredient. The 

NAPPl codes of the central nervous system agents, as well as the antidepressants were used to 

acquire the data from the central database, run the queries in SAS 8.2" as well as to distinguish 

between the different dosage forms. 

Active medicine ingredient classification 

For the purposes if the empirical study, the antidepressants specifically were classified as in the 

MIMSB (Snyman, 2OO3:l l a )  according to their active ingredient1 generic names, such as 

amitriptyline or imipramine. The main categories (e.g. tricyclics or SSRls) were mainly referred 

to in the literature. The classification of medicine items in this study is illustrated by the following 

flow-chart: 
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Figure 4.1: Classification of active ingredient of medicine items: 

All medicine items 

Therapeutic groups A CNS 

Sub groups Antidepressants 

+ 
Active ingredient 

f 
Cost analysis 

Classification according t o  innovator or generic medicine 

This is another aspect under which central nervous system medicine items and antidepressants 

were analysed, whether it was an innovator or a generic medicine (refer to paragraph 2.4.7.1). 

The MPL contained both innovator and generic medicine items, and the cost distinction 

between the two could be observed. This classification also allowed for and led to a cost- 

minimisation analysis being performed on the CNS and antidepressant medicine items. 

Different dosage quantities (strength) 

In the analysis of the antidepressants specifically, dosage quantities of each individual 

antidepressant medication on the MPL were given to compare costs between generic and 

innovator items, and obtain saving possibilities. The DDDs were also calculated to provide 

perspective on usage differences between innovator and generic medicine items. Refer to 

paragraph 3.3.2 for more information on DDDs. 
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4.4.4.2 Software used 

The software that was used in this for the analysis of the data: 

Microsoft@ Word 2000, for all literature, tables and figures. 

SASB 8.2 computer package (SAS Institute lnc., 2002) for the statistical analysis of 

data, which was executed on the Windows@ 2002 platform. 

Microsof@ excel 2000, for calculations and the MPL spreadsheets. 

4.5. MEASURING INSTRUMENTS 

Two main measuring instruments were used, namely cost and prevalence. These are the two 

factors determining increase or decrease in medicine cost, and were therefore used throughout 

the study. The manner in which these instruments were utilised will be discussed in the 

following section. 

4.5.1. COST 

The total cost, average cost, standard deviation of average cost, minimum cost and maximum 

cost were determined for the following groups: 

All medicine items on the database. 

0 The top ten main pharmacological groups. 

All central nervous system medicines. 

8 Innovator and generic medicines where applicable. 

Antidepressants as actrve ingredient. 

Furthermore, the average cost of all antidepressant agents listed. on the MPL was calculated 

over a four-month period and compared to the actual cost of these antidepressants. The cost 

effect of the MPL on patient payments was also calculated. This was done to determine 

possible savings incurred by patients or medical aid providers. 

4.5.2. PREVALENCE 

The number of medicine items (prevalence, n), number of prescriptions, average number of 

medicine items per prescription and number of generic vs. innovator products were determined 

for the following groups: 
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All medicine items on the database. 

The top ten main pharmacological groups. 

All central nervous system medicines. 

Antidepressants as active ingredient. 

4.5.3. STATISTICAL ANALYSIS 

The three foremost methods used in analysing the data were: 

4. Averages and weighted averages. 

6 Cost-prevalence indices. 

*:* d-values. 

To assess results in this study the following statistical calculations were applied: 

4.5.3.1 Average value (mean) 

Brase and Brase (1999:94) state that an average that uses the exact value of each entry is the 

mean (also called the arithmetic mean). To compute the mean, the sum of all the entries are 

divided by the number of entries. The following equation is used for the calculation: 

Where : 

x = the values of the variable. 

= the sum of. 

n = the number of observations 

1.4.5.3.2 Weighted average 

Steyn, Smit, Du Toit & Strasheim (2000:102) define the weighted average as follows: 

Given a set of data, X={x,, x2, ..., x,,) and corresponding weights, W={wl, w2, ..., wn} the 

weighted average is calculated as 
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4.5.3.3 Standard deviation 

The standard deviation is a measure of variation and is defined as the differencesldeviation of 

values from the mean (average) value. It indicates how many values in a distribution differ from 

the mean, or how representative the mean is of the total distribution (Walley & Haycox, 

1997:346). 

Where 

s = standard deviation. 

n = the number of observations 
- 
x = the mean. 

x = any value in the data set. 

In this study, the standard deviation was used when determining average cost of medicine items 

or average number of medicine items per prescription. 

4.5.3.4 Cost-prevalence index 

The following equation is used for the calculation of the cost index (Serfontein,l989:180): 

cost(%) 
Cost index = 

prevalence(%) 

In the context of the study, the cost index can be interpreted as follows: 

a If the cost index is greater than 1, then the therapy utilised is relatively expensive. 

a If the cost index is equal to 1, then there is equilibrium between the costs and prevalence of 

the therapy. 

a If the cost index is less than 1, then the therapy utilised is relatively inexpensive. 

This method was used in the study to determine levels of costlines of different groups of 

medicine items, e.g. Alzheimer's disease agents vs. anti-emetic agents. This was also done to 

monitor increases or decreases in medicine therapy before and after MPL implementation. 
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4.5.3.5 Effect sizes1 "d"-value 

Effects sizes (d) can be defined as the degree to which the phenomenon is present in the 

population (Cohen, 1988:9). For the purpose of this study the d-value or the effect sizes will be 

used to determine whether there were practically significant differences between prescribed 

average medicine treatment costs. The d-value (practical significance) is calculated by using the 

following formula: 

where: 
- 
x, = the average medicine treatment cost of a. 
- 
x, = the average medicine treatment cost of b. 

S,, = the maximum standard deviation between a and b 

Steyn (1998:3) recommends the following guidelines for practical significance: 

d =  0.2: small effect - non-significant. 

d = 0.5: medium effect - observable and may be practically significant 

d = 0.8: large effect - significant and of practical importance 

For the purposes of this study, only values equal to or greater than 0.8 were regarded as 

practically significant. 

4.6. RELIABILITY AND VALIDITY 

Reliability and validity are essential to ensure the credibility of measurements and procedure 

designs, and all precautions are taken to ensure valid and reliable information. 

The data for analysis were obtained directly from a medicine claims database (MedschemeTM). 

The research was conducted assuming that all data would be correct. 
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The data obtained and analysed from the data source can only be generalised to the database 

and the specific study population. No manipulation of data and tracking to individual patients 

were possible due to a code scrambling system in place, to maintain non- identification of a 

group or patient. 

4.7. LIMITATIONS AND PARAMETERS OF THIS STUDY 

Medical inflation was not taken into consideration for the purpose of this study, and all 

cost increases can therefore be regarded as less than the actual value of the increase, 

and cost decreases are larger, should medical inflation be taken into account. 

All numbers were rounded to the second decimal, for uniformity and better accessibility 

to the reader. 

There were two groups of months with missing frequencies in the medicine items listed. 

May to August 2001 had 14 items missing and January to April 2003 had 59 items 

missing. This shortcoming in the data was taken into account and pointed out where 

necessary in chapter 5. Other than this, all data were presumed correct and accurate. 

4.8. RESULTS AND DISCUSSION 

Chapter 5 includes a detailed report, analysis and discussion of the results obtained in this 

empirical investigation. Appendix A attached is applicable to this chapter and were used to 

obtain n-values for several calculations, as indicated throughout the chapter. 

4.9. CONCLUSIONS AND RECOMMENDATIONS 

The contents of chapter 6 contains the conclusions with specific reference to the objectives set 

at the beginning of the study. Recommendations based on these conclusions will also be given. 

4.10. CHAPTER SUMMARY 

In this chapter the methods and design of the empirical investigation were discussed. In the 

following chapter these methods will be applied in an extensive set of results and discussions. 
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CHAPTER 5 

RESULTS AND DISCUSSION 

In this chapter the results of the analysis on the prevalence and cost of medicine items claimed 

over a two-year period will be discussed. The results of the analysis will be presented according 

to three main categories: 

@ Antidepressants. 

U All medicine items claimed. 

1 Central nervous system agents 

Analysis for all of the above will include the following: 

Total number of medicine items issued and average number of items per prescription. 

Top ten most frequently claimed pharmacological/sub pharmacological groups. 

Prevalence of generic and innovator items . 
0 Average cost of all medicine items and cost per prescription. 

0 Average cost of the top ten pharmacological groups claimed. 

Average cost of generic and innovator items claimed. 

Average cost and effect of all 91 antidepressants on the database which are included in 

the managed care price list (MPL). The types of antidepressants are categorised in 

table 5.1, according to the MIMSB (Snyman, 2003:12-21). 

Nortriptyline 

Lofepramine 

lmipramine 

Amitriptyline 

Amitriptylinelchlordiazepoxide 

Perphenazinelamitriptyiine 

- 
Non-selective mono-amine oxidase inhibitors I Tranylcypromine 

- 
- I 

Selective mono-amine oxiase inhibitors - I 
Selective serotonin re-uptake inhibitors 



T Paroxetine 

Sertraline 

Citaloprarn 

Fluvoxamine 
I 

naline re-uptake inhibitors 1 

Sulpiride 

Trazodone 

Flupenthixol 

Fluphenazinelnortriptyline 

Mirtazepine 

Nefazodone 

5.1. ANNOTATIONS CONCERNING THE ANALYSIS OF THE DATA 

The following annotations should be taken into considerationin reading and understanding 

the results of the data analysis: 

+ Through the whole of the chapter, two years will be compared to one another: The 

year before implementation of a medicines managed care price list in South Africa 

(May 2001 to April 2002) and the year after this implementation (May 2002 to April 

2003). Hence the wording "pre-MPL" and "post-MPL" in tables and literature. The 

reason is to support the whole purpose of this study, namely to research the effect of 

the implementation of a managed medicine price list on costs and prevalence of 

certain medicine items claimed 

.:. All medicine items referred to are items claimed and processed on the database 

(chapter four paragraph 4.4.2). No further direct references will be made as to the 

origin of data used. All methods used to extract data and database sequences are 

regarded just and sound. 

0 The analysis of each year (May 2001 to April 2002 and May 2002 to April 2003) was 

divided into three groups of four months each- May to August, September to 

December and January to April. The reasons are the following: 

- To compare each of the twenty-four months individually becomes too 

voluminous (see appendix B for individual months' data). To compare 

groups of four months with one another proved more comprehensive and 

meaningful. 
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- The managed price lists (MPL) for the first year of implementation (May 

2002 to April 2003) have been divided in the same manner, and average 

four-monthly costs of antidepressant items on the database were 

calculated. These four-monthly groupings could then be compared with 

the average MPL cost for that exact period. 

*:* "Medicine items" refer to those items containing at least one pharmaceutical active 

ingredient, such as Aropaa (containing paroxetine), and is interchangeable with the 

words "products" or "agents" in the specific context. 

*:* "Prescriptions" refer to written prescriptions by authorised prescribers, obtained from 

the database. No reference to specific or identified prescriptions was made. 

*:* "Prevalence" and "frequency" are regarded as synonyms for the purpose of this 

study and indicate the number of items/prescriptions claimed in a specific category. 

*:* "Unknown" indicates missing frequencies in the data provided by MedschemeTM. 

There were missing frequencies (unnacounted for items) of 59 items in the months 

JanuaryApril2003 and of 14 items in the months May-August 2001. 

*' "Other" indicates all the rest of the medicine items on the database where the top ten 

items have been analysed. 

Q Non-medicine items as well as medicine items (see above for explanation) were 

observed on the database. For the purpose of this study (chapter 4, par.4.4.3), only 

medicine items will be regarded., and "items", "medicine items", "agents" and 

"products" can be regarded as synonyms in this study. 

5.2 NUMBER OF MEDICINE ITEMS CLAIMED IN THE STUDY 

POPULATION OVER THE TWO-YEAR PERIOD 

In the following section, the prevalence of all medicine items claimed on the database over the 

two-year period of this study, will be discussed. 

5.2.1. PREVALENCE OF ALL MEDICINE ITEMS CLAIMED 

Table 5.2. expresses the number of all the medicine items claimed on the database, the total 

number of prescriptions claimed and the average number of items per prescription in the private 

sector over the two-year period of this study. 
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Table 5.2. Total number of medicine items and prescriptions claimed according to  

monthly intewals in  the study population 

According to table 5.2, the total number of medicine items in the study population was 

49098736 and the total number of prescriptions was n= 25408438. (For further reference N, will 

indicate the denominator, and n the total that is divided by such a denominator) The average 

number of items per prescription in the year before MPL implementation was 1.9 to 2 items, and 

in the year after implementation the number was 1.5 to 2 items per prescription. In the year 

before implementation of the MPL, the total number of medicine items claimed was 21820911 

(44.44% of the total over the two years), and the year after implementation, the total was 

27277825 (55.56%). This was an increase of 11.12%. The total number of prescriptions 

increased by 12.94% from 11060996 (43.53% of the total) to 14347442 (56.47%). The fact that 

the number of prescriptions grew at more or less the same rate as the number of medicine 

items, correlates with the fact that the average number of items per prescription did not show 

any statistically meaningful differences at 2 items per prescription in both years. The largest d- 

value calculated was 0.19 and only a d-value of 0.8 or more can be considered meaningful 

according to chapter 4 paragraph.4.6. 
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Table 5.3 contains the top ten main pharmacological groups over the period of this study, in 

descending order- from the most frequently claimed group to the least. 

Table 5.3: Prevalence of the top ten main pharmacological groups in  the study 

population, according to number of medicine items 

* Percentage calculated by nftotal number of medicine items claimed for the specific interval of months x 100. 

.' -Others' refers to all the rest of the items on the database for the specific period. For 'Unknown" .referto annotations in 5.1. 

Table 5.2 reveals that respiratory system agents were the top agents for the months May to 

August for both years, comprising on average 13.70 % (n=6728382, N =49098736) of all 

medicine items claimed over the two-year period. A possible reason for respiratory system 

agents dominating this period could be seasonal diseases such as bronchitis and secondary 

93 
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respiratory tract infections being more prominent in these winter months in South Africa. 

According to Besselaar (2002:1), influenza is a potentially serious viral respiratory disease, and 

is seasonal with infection occurring predominantly in the winter, because of closer proximity for 

droplet transmission. 

Cardiovascular agents were the most frequently claimed items over the two years, representing 

13.45 % (n=6603518, N=49098736) of all items claimed over the two-year period. 

Cardiovascular items ranked at the top for all the months except May-August each year. Central 

nervous system agents ranked at a steady sixth place over the two-year period, representing on 

average 8.21% (n=1791414) of all items in the first year and 8.02% (1~2186950) of all items 

claimed in the second year. This group has a very constant presence and, because of its 

costliness, will be analysed further on in this chapter (see paragraph 5.4). 

The percentages indicated in table 5.3 were calculated by dividing the number of items claimed 

in each pharmacological group for the specific interval of months, by the total of all items 

claimed during this specific interval of months, and multiplying by one hundred. This gives a 

good indication of the prevalence of the different groups from one monthly interval to the next, 

as well as from the year before MPL implementation to the next. 

All items claimed can be classified as either innovator products or generic equivalents (also see 

paragraph 2.4.7.1). In the following section, the prevalence of both of these groups will be 

analysed. 

Table 5.4: Prevalence of generic and innovator items for all medicine items claimed in  the 

study population 

' Percentage calculated by nltotal number of medicine items claimed for the specmc interval of months x 100. For totals, refer to table 5.2 

*' "Unknown refers to mirsingfrequency l e e  annotations in 5.1 
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In the year before implementation of the MPL, claims for innovator products represented 

73.47% of all medicine items claimed for that year (n=16030994, N=21820911). Generic 

products, therefore, represented 26.53% (n=5789917). 

In the year after the implementation of the MPL, innovator products represented 68.92% (n= 

18799816, N=27277825) and generics 31.08% (n=8477950) of the total number of items 

claimed in that year. From the first entry in table 5.4 to the last entry, it can be seen that the 

generic products claimed grew from 25.87% (in the first interval May to August 2001) to 32.47% 

(in the last interval January to April 2003) - an increase of 6.6%. It would seem that the MPL 

might have had some impact on prescription patterns, causing more patients to use generic 

medicines. The enforcing of generic substitution was only introduced on 2 May 2004, outside of 

the study period, and could thus not have affected these prescribing and dispensing patterns. 

The percentages calculated in table 5.4 indicate that generic products claimed constituted 

between 25.87 % and 27.34% in the year before MPL implementation, and between 29.95% 

and 32.47% after implementation. If the average prevalence of generic medicine items is 

calculated, innovator items represented 26.55% ? 0.70% in the year before MPL implementation 

(n=5787719) and 31.10% & 1.07% in the year thereafter (n=847795). This increase represents 

a d-value of greater than 0.08, and according to paragraph 4.2.1, such a value is an indication 

of a practically significant increase in the prescribing and claiming of generic medicine items 

after MPL implementation. The generic items claimed, therefore, increased and innovator items 

claimed decreased accordingly after MPL implementation. 

5.3. COST OF ALL MEDICINE ITEMS CLAIMED 

In the following section, the cost of all medicine items claimed present on the database will be 

analysed and discussed accordingly. 

The total cost of all medicine items claimed over the two-year period of this study was 

R715344897.00, the cost in the year before MPL-implementation being R3097064602.00, 

(43.31%) and R4053280295.00 in the year thereafter (56.69% of total costs over the two-year 

period of this study). This represents an increase of 13.38% in total medicine costs. As stated 

previously (paragraph 3.1.1) South African health care costs escalated by 19.6% in 2002 and 

14.4%, in 2003 according to the Registrar for Medical Schemes (Shevel, 2003:l). These 

increases were driven by medical inflation, reserve-building, benefit enhancement and an 

ageing population, and these four factors account for 80% of the increase. This study focuses 

only on the cost of medicine as a contributor of increased costs, which increased by 13.38% 

over the study period. 
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Table 5.5 represents the total costs and average cost per item of the total number of medicine 

items claimed in the study population. 

Table 5.5: General description of cost of all medicine items claimed in  the study 

populatio.n, according to four-monthly intervals 

According to table 5.5, the average cost per item steadily increased for each monthly interval 

(e.g. May to August), although this cost increase cannot be deemed statistically significant, as 

none of the d-values calculated was larger than 0.27, and a meaningful difference is indicated 

by a value equivalent of or larger than 0.8. 

The standard deviation indicates a relatively big variance in cost, as also indicated in the great 

differences between minimum and maximum costs. This could be expected due to the wide 

range of medicine items analysed. From table 5.2, the weighted average calculated for the 

average cost per item in the pre-MPL period is R141.92 k R6.86 (n=3097064602). In the post- 

MPL period the value is R148.59 ? R3.87 (n= 3097064602). It can thus be concluded that there 
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was an average increase of 4.3% in the weighted average price per medicine item during the 

study period, translating into an increase of R6.67 per medicine item calculated on the weighted 

average price. The possible reasons for increase in prescription medicine have been given in 

paragraph 3.1.3.2: 

Aging population. 

lncreased number of prescription drugs coming onto the market. 

lncreased utilisation rates. 

8 Shifts in consumption patterns of consumers. 

Cost of ingredients. 

More insured members with pharmacy benefits. 

Induced demand from marketing advertising (Landry,2002:10). 

The total costs as contained in table 5.5, have already been discussed previously in this 

paragraph. 

Table 5.6 represents the distribution of all medicine costs amongst the different pharmacological 

groups. 

Table 5.6: Cost of the top ten main pharmacological groups in the study population 

according to  four-monthly intewals 
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- 

Percentage calculated by nltotal number of medicine )term claimed for the specific monthly interval x 1 W 

'Others. referr to all the rest of the items on the database for the specific period. "Unknown" refers to a missing frequency (see annotations 

in 5.1) 

According to table 5.6, cardiovascular agents were constantly the most costly items, always 

comprising around 20% of the total costs of all medicine items claimed. 

In paragraph 3.2.4, it was mentioned that the pharmaceutical sales for Finland in the year 2003 

presented as follows (Pharmaceutical Information Centre, 2004:5). 
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Table 3.1 Sales of pharmaceuticals by therapeutic wholesale prices in Finland (see 

chapter three, paragraph 3.2.4): 

Cardiovascular system 266.4 17.7 

Alimentary tract and metabolism I 175.8 11.7 

Anti-infectives for systemic use I 130.0 8.7 I 
I I 

I 
Others 76.9 5.1 

Antineoplastic and immunomodulating agents 1 134.3 

Compared to the South African data, it seems that central nervous system agents are utilised 

considerably more in Finland than in SA, whereas cardiovascular agents are highly utilised in 

both countries. It is interesting that antimicrobial agents comprise only 8.70% of the total sales 

in Finland compared to the 14.32% in South Africa. Possible reasons for this could include the 

variation in temperature and overall higher temperature in South Africa (more likely to host 

microbial growth), and more people with inadequate sanitation habits in South Africa. 

Antineoplastic agents are also a much more frequently prescribed agent in Finland, as these 

agents do not even contribute to the top ten agents in SA. 

8.9 

Central nervous system agents cost R330015227.70 in the year before MPL implementation, 

and R427561749.00 in the year thereafter - an increase of R97546521.30. Central nervous- 

system items constantly represented the third most expensive group of drugs, and when 

compared to their prevalence (sixth most prevalent group), this indicates a relatively high cost of 

therapy, as supported by the cost-prevalence index (CPI) calculations in table 5.7. 
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Table 5.7: Summary of cost, CPI and d-values of top ten main pharmacological groups 

for the monthly i n t e ~ a l  May - August Pre-MPL and Post-MPL: 

'These calculations were made "sing the n-values supplied in appendix A.1. 

According to table 5.7, the average cost per medicine item did not deviate much from one year 

to the next, as indicated by the d-values, the largest one being 0.1 1, whilst a value of 0.8 is 

considered to be statistically meaningful. 

As indicated by table 5.7, for the months May to August 2001 (pre-MPL), only "respiratory 

system agents", analgesics and "ear, nose and throat" had values less than 1, indicating 

relatively inexpensive therapy. In the year after implementation, these same groups once again 

had values less than one. Furthermore, "endocrine system" agents and "muscoskeletal agents" 

had values close to one throughout the study period, which is close to equilibrium between cost 

and therapy. 
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For May to August post-MPL, five of the top ten pharmacological groups had reduction in 

medicine cost of therapy, four groups had increases, and one group had the same cost- 

prevalence index value for both years. 

If the cost-prevalence index of the top ten pharmacological groups as a whole is calculated, the 

CPI in the pre -MPL year is 0.38 and post-MPL 0.90, indicating a sharp increase in medicine 

cost of therapy after MPL-implementation. If, however, the CPI of the whole of the study 

population is calculated, the value in the year before MPL implementation is 0.98 and 1.02 in 

the year thereafter. This increase of 0.04 is very small, and taking into account that no medical 

inflation is considered, this might in reality prove to be a decrease in actual cost. 

To conclude: the relative cost of therapy (indicated by CPI values) of the top ten 

pharmacological groups, more than doubled from the year before MPL implementation to the 

year thereafter. This still seems acceptable, since the "top ten" in this instance refers to the ten 

costliest groups of all the pharmacological groups on the database. The bigger picture, 

however, tells that there was very little difference in the average cost of therapy pre and post 

MPL if the whole of the study population is taken into account. 

Table 5.8: Summary of cost, CPI and d-values of top ten main pharmacological groups 

for the monthly interval September to December Pre-MPL and Post-MPL: 
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'These calcuiations were made using the n-values supplied in appendixA.l 

According to table 5.8, for the months September to December, four main pharmacological 

groups, namely "respiratory system" agents, "antimicrobials", "endocrine system" agents and 

"dermatologicals" had higher cost-prevalence index values after implementation of the MPL 

than before. The other cost-prevalence index values calculated were lower in the second year, 

with the exception of analgesics and central nervous system agents, which remained constant. 

The d-values calculated between the two years' average cost of medicine items claimed, 

showed no statistically significant differences, indicating that the average cost of medicine items 

remained constant. 

Table 5.9: Summary of cost, CPI and d-values of top ten main pharmacological groups 

for the monthly intewal January to  April Pre-MPL and Post-MPL: 
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These calculations were made using the n-values supplied in appendix A.1 

As shown in table 5.9; for the months January to April, four pharmacological groups 

("muscoskeletal", "gastro-intestinal tract", "analgesics" and "ear, nose and throat") had slightly 

lower cost-prevalence index values for the second year than in the first year. Three groups 

("antimicrobials", "central nervous system" agents and "endocrine system" agents) had slightly 

higher cost-prevalence index values. The cost-prevalence index values for "cardiovascular 

agents" and "respiratory system" agents were the same for both years. 

When looking at the top ten main pharmacological groups as a whole, it could be concluded that 

the cost of therapy was lowered more directly in the first months after implementation of the 

MPL, but this reduction stabilised in January-April 2003. 

There is, once again, little difference between the average cost of medicine items before and 

after MPL implementation, as the largest d-value is 0.06 when comparing one year to the next. 

More significant price variations can be extracted by calculating the weighted average for each 

of the top 10 pharmacological groups in the one-year period before MPL and the one-year 

period after MPL implementation. Percentage of increase of each group from pre-MPL to post- 

MPL as well as the price increase per item is summarised in the following table: 
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Table 5.10: Weighted average cost of top ten main pharmacological groups pre-MPL and 



Chapter 5: Results and discussion 

' A  positive value indicates an increase anda negative value (-) a decrase in cost 

As can be derived from table 5.10, there was a general increase in medicine costs from the pre- 

MPL to the post-MPL period. Only respiratory system medicine agents, analgesics and ear, 

nose and throat agents decreased in cost from the pre-MPL to the post-MPL year. The greatest 

increase in a group of medicine agents singled out the dermatologicals, increasing by 19.55% 

and R17.81 per item in the post-MPL year. Medical inflation is most likely responsible for the 

general increase in cost, but the fact that there were indeed three groups of agents showing 

cost decreases can possibly be attributed to MPL implementation. 

Now that the total cost per medicine item and cost per main pharmacological group have been 

analysed, table 5.1 1 indicates the cost per prescription. 
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Table 5.11: Average cost per prescription of all medicine items in  the study population 

' The average cost is based on the n values found in table 5.2 

According to table 5.11, the average cost per prescription was R269.56 + 306.44 in May to 

August 2001. This increased to R279.47 + R306.09 in May to August 2002 (post-MPL) - an 

average increase of 3.68%. The average cost per prescription for the months September to 

December post-MPL was also higher than this cost pre-MPL. The average cost per prescription 

for January to April post-MPL was, in fact, lower than that of the same period in the previous 

year. These differences, however, are not regarded statistically significant, as the d-values only 

range from 0.02 to 0.03 and cannot be rendered meaningful (paragraph 4.5.3.4). It can, 

therefore, be concluded that the implementation of the MPL did not affect the average cost per 

prescription in the study population. 

The maximum cost for any one prescription claimed over the two-year period was R129490.32, 

and it was claimed in October, November and December 2002 as well as in January 2003. (See 

Appendix B) The minimum cost ranged from RO.O1 to R0.03 throughout the study population. 

Table 5.12 divides all items claimed into either generic or innovator items, and contains the 

costs involved in both. 
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Table 5.12: Cost summaries of all generic and innovator medicine items in the study 

population 

In paragraph 3.4.7.3. it was stated that generic substitution is a mechanism for reducing costs, 

and that it did indeed do so in countries such as the US and Sweden. 

According to table 5.12, it can be seen that the number of innovator products claimed increased 

from the year before MPL implementation to the year thereafter, but as discussed in table 5.4, 

the percentage of innovator products decreased, and generics increased from year one to year 

two. It would thus seem that the introduction of the MPL has caused a trend of decrease in 

innovator products prescribed and claimed. 

In the year before MPL implementation, the total cost of innovator products was R2686 324 

992.00 (86.74%), and the year after the cost was R3410 492 539.00 (84.14%) -an increase in 

total costs of R724 167 547.00 (2.6%). 

The biggest difference in average cost per product is between the monthly intervals May to 

August 2001 and January to April 2003. The d-value calculated of this difference, however, is 

still only 0.15, and not regarded statistically significant. It can therefore be concluded that the 

average cost per innovator item was not influenced by the implementation of the MPL. 
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As for the generic items, table 5.12 indicates an increase in prevalence and cost of this group, 

with the number of generic products claimed in the monthly interval January-April 2003 being 

almost double that of January-April 2002. The introduction of the MPL has therefore caused an 

increase in generic products prescribed and claimed (refer to table 5.4). The total cost of 

generic products raised steadily, with total cost in the first year at R410739609.00 (13.26%) and 

R642 760 360.00 (15.86%) in the second year, i.e. an increase of 2.6%. Compared with the 

prevalence of generic items, which increased with 4.55%, this is a very fair increase in cost. 

Expressed as a cost-prevalence index value, generics increased ever so slightly from 0.50 in 

the year before MPL implementation to 0.51 in the year thereafler. 

Concerning average cost, it can be seen in table 5.10 that the average cost of generic products 

is generally about half that of innovator products. The largest difference in average cost per 

generic product is between the months May to August 2001 and January to April 2003. The d- 

value of this difference, however, is still only 0.16, and not regarded statistically significant. The 

average cost per generic product was therefore not influenced by implementation of the MPL. 

The weighted average cost calculated indicates the average innovator medicine item pre-MPL 

cost as R167.57 + R8.84 (n=16030994) and post-MPL cost as R181.41 + 5.71. This is an 

increase of 8.25% or R13.83 per innovator medicine item. As for generic items, an average 

generic item cost R70.94 ? R3.60 (n= 847795) in the pre-MPL period, and post-MPL items 

R75.80 ? R2.30. This in an increase of only 6.86% or R4.87 per generic medicine item. When 

taking into consideration that the prevalence of generic items increased by 4.55% (paragraph 

5.2.1), this increase in cost is indeed minimal, and should inflation be incorporated-could even 

be a decrease. This is most possibly due to the implementation of the MPL. 

5.4. SUMMARY OF PREVALENCE AND COST OF ALL MEDICINE 

ITEMS CLAIMED IN THE STUDY POPULATION 

Regarding the prevalence of medicine items claimed, it was found that there was an increase in 

the number of items claimed of 11.12% from the year before MPL implementation to the year 

thereafter. The total number of prescriptions increased by 12.94%, and the average number of 

items per prescription remained constant. 

Cardiovascular agents were the most frequently claimed items over the two years, representing 

13.45 % (n= 6603518) of all items claimed over the two-year period. Respiratory system agents 

ranked at the top for the months May to August each year, and central nervous system agents 

ranked at a steady sixth place over the two-year period, representing on average 8.10% of all 
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medicine items claimed during the study period. Innovator products claimed decreased by 

4.55% from the year before MPL implementation to the year thereafter, implying that generic 

products claimed increased by the same percentage. 

The cost of medicine items grew by 13.38% from the year before MPL-implementation to the 

year thereafter, although the average cost per medicine item and the average cost per 

prescription did not increase significantly. Cardiovascular agents proved to be the group of 

agents responsible for the largest portion of the expenditures, and also resulted in relatively 

expensive therapy, their cost-prevalence index values also being the highest. Central nervous 

system agents ranked third most expensive medicine items. 

The total cost of innovator products increased by 2.6% from the year before MPL 

implementation to the year thereafter. Interestingly enough, the total cost of generic products 

also increased by 2.6%. The average cost per generic medicine item increased by R4.87 per 

item (6.68%) and that of innovator items by R13.83 per item (8.25%). 

Section 5.5 contains an analyses and discussion of the cost and prevalence of the central 

nervous system agents. 

5.5 ANALYSIS OF CENTRAL NERVOUS SYSTEM (CNS) ITEMS 

CLAIMED 

The following section will be spent analysing the central nervous system agents specifically, 

according to number of medicine items claimed (prevalence), cost of items claimed, cost per 

prescription, categories of central nervous system agents, and generic and innovator product 

distribution. 

5.5.1. GENERAL ANALYSIS ON CNS ITEMS CLAIMED 

In 2001, CNS items comprised the largest part of the pharmaceutical market share in the US as 

well as in Finland (refer to paragraph 3.4.2), and the second largest part in Australia. This 

invites further scrutiny of the prevalence of CNS items in South Africa. 

Table 5.13 contains the prevalence on the number of all central nervous system items; the 

number of prescriptions and the average number of items per prescription. 
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Table 5.13: Presentation of Central Nervous System (CNS) items claimed 

The total number of central nervous system items claimed in the year before MPL 

implementation was 1791414, and the number of items claimed in the year after implementation 

was 2186950 (see also table 5.2). Out of the total of 3978364 medicine items over the two-year 

period, the year before MPL implementation comprised 45.03% of all CNS items claimed, and 

the year thereafter 54.97%, which indicates an increase of 9.94%. 

The total number of prescriptions containing central nervous system items was 44.5% (n= 

1489374, N=3340844) in the year before MPL implementation, and 55.42% (n=1851510, 

N=3340844) in the year after MPL implementation, which indicates an increase of 10.92% 

(362136 prescriptions). A possible reason for this increase could be the growing number of 

central nervous system disease diagnoses. 

In Canada, one in ten Canadians have been reported as having signs of mental illness 

(Statistics Canada, 2003). In the first official clinical survey by the Canadian Community Health 

Service, 4.5 per cent of people involved indicated symptoms associated with depression, 

compared with 5 per cent for diabetes or heart disease. According to health Canada, almost 4 

per cent of all hospital admissions in 1999 were due to anxiety, bipolar or personality disorders, 

schizophrenia, major depression, eating disorders and suicide attempts (Statistics Canada, 

2003). 



Chapter 5: Results and discussion 

The average number of CNS items per prescription, however, was 1.20 f 0.00 before MPL and, 

1.18+ 0.01 after MPL implementation. That shows a decrease of 4.08% in CNS items per 

prescription. The d-value calculated indicates that this is indeed a practically significant 

decrease in CNS items per prescription. It could thus be concluded that although the number of 

CNS agents claimed and number of CNS prescriptions increased after MPL implementation, the 

number of CNS items per prescription actually decreased. This trend of CNS disease patients 

using fewer CNS medicine items after MPL implementation, could be a result of more 

conscientious and rational medicine use due to MPL implementation. 

5.5.2 COST ANALYSIS OF ALL CNS MEDICINE ITEMS CLAIMED 

Table 5.14 expresses the total costs associated with central nervous system items claimed in 

the study population, as well as the average cost per CNS item. 

From table 5.14 it can be deduced that the total cost for central nervous system items of this 

population, the year before implementation represented 43.56 % (n=R330015227.72, 

N=R757576976.70), and the year after implementation, 56.44% (n=R427561749.00) .The 

increase in cost is 12.88%, and as medical inflation was not taken into consideration for the 

purposes of this study, this appears to be a moderate increase (prevalence of these items also 

increased by 9.9%). 
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The average cost per medicine item (calculated from table 5.12) ranged between R174.07 + R 

180.17 and R 197.45 _+ R203.19 according to table 5.13. The largest d-value calculated 

amongst all of the groups was 0.11, and can, for the purposes of this study, not be considered 

statistically meaningful. 

It can therefore seem that the average cost per prescription containing CNS agents had not 

been affected by the MPL implementation. If, however, the weighted average cost is calculated 

per CNS medicine item, it is found that the average cost per CNS item was R184.00 + R6.32 

(n=1791414) before MPL implementation and R195.50 + R2.25 (n=1791414) after 

implementation. This is an increase of R11.50 per CNS medicine item and an effective increase 

rate of 5.98%. 

The average cost of central nervous system items per prescription (calculated from table 5.13) 

ranged from R210.48 + R248.28 and R233.07 + R270.33 . The d-value here (0.08) indicates 

that there were no statistically significant changes in this average CNS cost per prescription 

over the period of this study. 

However, the weighted average of cost of CNS items in the year before MPL implementation 

was R221.58 + R7.10 and R230.92 + R2.12 in the year thereafter. That translates into an 

increase in cost of 4.09% or R9.07 per prescription. 

The following section focuses on the different CNS sub-pharmacological groups. 

5.5.3. ANALYSIS OF CNS ITEMS ACCORDING TO SUB-PHARMACOLOGICAL GROUPS 

Table 5.15 contains the prevalence and cost of the central nervous system items according to 

sub pharmacological groups as classified by the MIMSB 2003 (Snyman, 2003:ga) 

Table 5.15: Prevalence of CNS items according to sub-pharmacological groups 
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According to table 5.15, Alzheimer's disease agents were the least frequently claimed central 

nervous system agents, its prevalence being 0.1% (n=3879, N=3978364) of the central nervous 

system items claimed in the specific sub pharmacological groups. Antidepressants were by far 

the most frequently claimed agents, constantly representing 33% (n=1351508, N=3978364) of 

all central nervous system items claimed. 

When the year before implementation of theMPL is compared to the year after implementation, 

it can be seen in table 5.15 that there were no relatively large increases or decreases in the 

prevalence of the items claimed in the different sub pharmacological groups. The greatest 

decrease was that of anxiolytics in May to August, which decreased from 19.25% to 18.33%, 

which indicates a decrease of 0.92%. 

It does, therefore, not seem as if the MPL implementation had much effect on the number of 

central nervous system agents claimed, even with possible change in administration of the 

number of medical aids and/or medical aid members. 

Table 5.16 represents the costs and cost percentages of the central nervous system sub- 

pharmacological groups. 
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As with the prevalence (see table 5.15), Alzheimer's disease agents once again represent the 

CNS agents that make out the smallest portion of the cost, representing 0.82% 

(n=R6213144.04, N=R757576976.70) for a specific group of months. Anti depressants once 

again are responsible for the biggest cut of the total costs of these central nervous system 

agents, representing up to 47.19% of the total costs in September to December post-MPL (refer 

to table 5.16), and 45% (n=R344910894.10) of the total CNS costs over the two-year period. 

Of all the sub-pharmacological groups, only Alzheimer's disease agents and anxiolytics showed 

definite decreases in cost over the whole period before MPL implementation to the period 

thereafter. Antidepressants and anti-epileptics increased in cost after MPL implementation. This 

may be due to the actual therapy becoming more expensive, or an increase in the utilisation of 

antidepressants and anti-epileptics. 
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Tables 5.17 to 5.19 show the average cost of CNS items claimed per sub pharmacological 

group and the subsequent calculated d-values for these averages, as well as the cost- 

prevalence indices. 

Table 5.17: Average cost of CNS items according to  sub pharmacological groups for May 

'These VB~UBS were calculated using the "-values supplied in appendix A.2. 

According to the cost-prevalence index values calculated in table 5.17, antivertigo and anti- 

emetic agents (respectively 0.29 and 0.30) were the least expensive therapy for the months 

May to August over the two-year period of this study. Sedative hypnotics and anxiolytics also 

had values of less than one, indicating relatively inexpensive therapy (paragraph 4.5.3.3). 

Alzheimer's disease agents had CPI values of 4.73 and 4.60 respectively for the years pre-MPL 

versus post-MPL, indicating relatively expensive therapy. This relatively high cost of Alzheimer's 

disease treatment can, however not always be analysed effectively in for instance a cost- 



Cha~ter 5: Results and discussion 

effectiveness analysis (refer to paragraph 3.2.3.4), due to factors such as forgetfulness in the 

study population and inadequate patient compliance. 

Although, in table 5.16, it seemed that the costs of antidepressants increased in the year after 

MPL implementation, the CPI values for this group are, in fact, lower in the year after MPL 

implementation (refer to table 5.16), indicating less expensive therapy in this year. Only three 

groups, namely the antipsychotics, anti-epileptics and anti-Parkinson agents, became more 

expensive to utilise in the year after MPL implementation. 

The average cost per medicine item remained relatively constant from the year before MPL 

implementation to the year after implementation, as the largest d-value calculated was 0.30, 

and only values of 0.8 or more are considered significant. The weighted average cost per CNS 

item has already been calculated in table 5.10, and was R190.19 + R4.40 before MPL 

implementation and R195.51 k R2.24 after implementation. This is an increase of 2.80% or 

R5.31 per CNS item. 

Table 5.18: Average cost of CNS items according to  sub-pharmacological groups for 
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'There values were calculated using the n-values supplied in appendix A.2. 

For the months September to December pre- and post-MPL, the following could be deduced 

from table 5.18: 

r Antivertigo and anti-emetic agents once again constituted the most inexpensive therapy 

according to the CPI values, and Alzheimer's disease agents the most expensive. 

Antidepressants remained constant at a value of 1.33 before and after MPL 

implementation, still revealing relatively expensive therapy, as the value is bigger than 

one (paragraph 4.5.3.3). 

r The average cost per medicine item claimed, once again remained steady over the two- 

year period, as the d-value for the biggest difference was only 0.28, and not statistically 

significant. 

Table 5.19: Average cost of CNS items according to  sub-pharmacological groups for 

441.51 ? 328.94 
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'These values were calculated using the n-values supplied in appendix A.2 

Table 5.19 indicates that five of the groups had better (lower) cost-prevalence index values 

after MPL implementation than before, and five groups had higher values. This compares 

favourably to the months May to August (table 5.16), where six groups had lower CPI and four 

groups higher CPI values after MPL implementation, and the months September to December 

(table 5.17), where three groups had lower CPI values, two groups stayed the same, and five 

groups had higher CPI values the year after MPL implementation. From table 5.18 it can 

therefore be deduced that: 

0 Antivertigo and anti-emetics once again have the lowest CPI values and Alzheimer's 

disease agents the highest. 

0 The average cost per CNS medicine item once again remained constant- the largest d- 

value being 0.28 and statistically insignificant for the purposes of this study. 

If the weighted average cost for all CNS sub-pharmacological groups is calculated, the following 

results are acquired. 
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Table 5.20: Weighted average cost of CNS sub pharmacological groups for the pre-MPL 

(May 2001-April2002) and post-MPL (May 2002 to April 2003) periods. 

MPL / 

MPL / 

MPL / I 

I MPL I I 

MPL 1 I 

MPL / I 

MPL / I 

MPL I 1 

Y MPL I I 

MPL 1 I 
I I 

Pre- 1 204935 1 55.57 *3.21 
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' A  positive value indicates an increase and a negative value (-) indicates a decrease in cost 

From table 5.20 it can be seen that only two groups, the anxiolytics and the antivertigo and anti- 

emetics, showed a decrease in cost from the year before MPL implementation to the year 

thereafter. Seven of the ten groups showed increases in cost above 5%, indicating that CNS 

agents tended to become more expensive in the year after MPL implementation. 

In the next section, the focus will be on the distribution of cost and prevalence of generic versus 

innovator CNS items claimed in the study population. 

5.5.4. PREVALENCE AND COST OF INNOVATOR AND GENERIC CNS ITEMS 

The following tables will contain the prevalence and cost of central nervous system agents in 

both their generic and innovator forms. 



Chapter 5: Results and discussion 



Cha~ter 5:Results and discussion 

In the year before MPL implementation, the number of innovator CNS items claimed was 

1138122 (47.09%) of all CNS innovator items in the study population (N=2416679), and the 

year after implementation, 1278557 (52.91%). It can thus be seen that the number of CNS 

innovator items claimed increased by 5.82% in the year after MPL implementation. The total 

cost of innovator CNS items before MPL implementation was 279358998.50 (43.87% of the 

total innovator CNS costs in the study population), and the cost the year after implementation 

was R357452861 .OO (56.13%), (N= R636811859.50). 

The number of generic CNS items claimed the year before MPL implementation was 653292 

(41.83% of all generic CNS items claimed in the study population), N=1561685 and the year 

thereafter 908393 (58.16 %). Generic products claimed increased by 16.33% after MPL 

implementation, and it could be that the MPL introduction, together with other factors, could 

have caused this increase. 

If the average weighted cost of innovator and generic CNS items is calculated, it is found that 

the average cost of an innovator CNS item was R245.46 & R11.91 the year before MPL 

implementation, and R279.58 & R6.60 thereafter. This is an increase of 13.90% or R34.12 per 

innovator CNS medicine item. The average cost for a generic CNS medicine item before MPL 

was R77.54 f R0.81 and R77.18 & R1.53 thereafter, constituting a decrease in cost of R0.50 

per item or 0.36%. A decrease in medicine cost is indeed a positive indication that the MPL 

could possibly have lowered generic prices of the CNS group. 

5.5.5 SUMMARY ON CNS ANALYSIS 

The number of CNS items claimed increased by 9.94% after MPL implementation and the 

number of prescriptions containing CNS items increased by 10.92%. However, the number of 

CNS items per prescription actually decreased. This trend of CNS disease patients using fewer 

CNS medicine items after MPL implementation, could be a result of more conscientious and 

rational medicine use due to MPL implementation. 

The cost per CNS item increased by 5.98% or R11.50 per CNS item after MPL implementation. 

This could be due to the increased inflation and is in all probability not linked to the 

implementation of the MPL. The cost per prescription increased by 4.09% or R9.07 per 

prescription containing CNS medicine items. 

The costs of generic CNS items claimed increased from 50656228.72 (41.95% of the total 

generic CNS costs in the study population) to R70108887.89 (58.05%) in the year after MPL 

implementation. The cost, therefore, increased by 16.10%, which is in line with the growth in 
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generic prevalence of 16.33%. The average cost of an innovator CNS item was R245.46 ? 

R11.91 the year before MPL implementation, and R279.58 c R6.60 thereafter. This is an 

increase of 13.90% or R34.12 per innovator CNS medicine item. The average cost for a generic 

CNS medicine item before MPL was R77.54 + R0.81 and R77.18 ? R1.53 thereafter, 

constituting a decrease in cost of R0.50 per item or 0.36%. A decrease in medicine cost is 

'indeed a positive indication that the MPL could possibly have lowered generic prices of the CNS 

group. 

Anxiolytics and the antivertigo and anti-emetics showed a decrease in cost from the year before 

MPL implementation to the year thereafter. Seven of the ten sub-pharmacological CNS groups 

showed increases in cost above 5%, indicating that CNS agents tended to become more 

expensive in the year afler MPL implementation. 

As proved in this division, antidepressants constantly made out the largest part of the cost and 

prevalence of all central nervous system agents. This served as motivation to further investigate 

the prevalence and cost of the antidepressants. 

5.6. PREVALENCE OF ANTIDEPRESSANTS 

In the following section, the number of antidepressants claimed, the number of antidepressants 

per prescription, and the prevalence of generic and innovator antidepressants will be discussed. 

Table 5.22: Prevalence of antidepressants in  the study population 

Antidepressants claimed comprised 33.97% of all CNS medicine items claimed over the study 

period (N=3978364). According to table 5.22, the total number of antidepressant items claimed 

in the year before MPL implementation was 603432 (44.65)%, and 748076 (55.354% in the year 

thereafter (n=1351508), which reveals an increase of 10.70%. This can possibly be attributed to 

the fact that depression has become one of the fastest-growing diseases of our time; 
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depression may affect as many as 7% of all women and 2.6% of all men during their lifetimes in 

the United States (Simoni- Wastila, 2001:129). 

The average number of antidepressants per prescription remained relatively constant for each 

monthly interval, the largest d-value calculated being 0.12, which is not practically significant. 

The weighted averages show that the average number of antidepressants per prescription was 

1.10 ? 0.07 (n=603432) the year before MPL implementation and 1.10 ? 0.74 (n=748076) in the 

year afler implementation. 

Table 5.23 contains the prevalence of the top ten types of antidepressants claimed in the study 

population 
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Table 5.23: Prevalence of the top 10 antidepressants according to active ingredient claimed in the study population 

Post MPL 51888 20.08 45018 19.92 55553 21.06 

Pre- MPL 26013 16.50 28973 16.22 16.66 
-- 

Post-MPL 43392 16.80 39280 17.38 47490 18.01 

Pre-MPL 19145 12.14 23569 13.20 36530 13.67 

"Percentage calculated by nltotal number of medicine items claimed for the specific monthly interval x 100. Far totair, refer to table 5.22 
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Table 5.23 indicates that amitriptyline, a tricyclic antidepressant, was the most frequently 

claimed antidepressant in the study population, representing 19.43%(n=117274, N=603432) of 

all antidepressants claimed in the year before MPL implementation and 20.38% (n=152459, 

N=748076) in the year after implementation. 

Fluoxetine and citalopram remained constant at second and third place throughout the study, 

and lithium was the tenth most frequently claimed antidepressant. 

Paragraph 3.3.1 stated that, according to figures published by the Prescription Pricing Authority, 

selective serotonin re-uptake inhibitors (SSRls) make out half of all antidepressants prescribed 

in England, and the number of prescriptions issued for SSRls has increased by 86% in the past 

five years. In South Africa over the period of this study, the SSRls also constituted the largest 

part of all antidepressants prescribed (see also table 5.1 for classification of antidepressants). 

The totals in table 5.23 reveal that, in the year before MPL implementation, the top ten 

antidepressants comprised 85.01% (n=512952, N=603432) of the total number of 

antidepressants claimed and other antidepressants 14.99%. This percentage shifted to top ten 

87.22% (n=652490, N=748076) and other antidepressants 12.78% in the year after MPL 

implementation. A possible reason for this could be new generic versions of the top ten 

antidepressants entering the market, and thus increasing the prevalence. 

Tables 5.24 and 5.25 show the number of, and percentages of all antidepressants (according to 

active ingredient) that were innovator items, and those that were generic items, in the pre-MPL 

and post-MPL years respectively. 
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Table 5.24: Prevalence of generic and innovator items for antidepressants according to 





'Percentages calculated by nltatal number of antidepressant items claimed from the speciflc gmup during the specific monthly interval x 100. For 

totals, refer to table 5.23 

According to table 5.24, amitriptyline items prescribed and claimed were mainly generic 

products (96.09%),n=117274, followed by fluoxetine (88.07%), n=99538, trimipramine and 

sulpuride (76.18%), n=29926. Trimipramine is not a frequently claimed antidepressant and did 

not fall under the top ten antidepressants analysed. Several antidepressants had no generic 

substitutes at all, and nortriptyline, a tricyclic antidepressant, entered the market in the monthly 

interval September to December 2001 as an innovator product. 

The same analysis now follow for the different antidepressant active ingredients for May 2002 to 

April 2003 (the post-MPL year). 
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Table 5.25: Prevalence of generic and innovator antidepressants according to active 

ingredient for May 2002-April 2003 (Post-MPL) 
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'Percentages calculated by nltotal number of antidepressant hems claimed from the specific gmup during the specific monthly interval x 100. For 

totals, refer to table 5.23 

According to table 5.25, the year after MPL implementation revealed the following: 

The number of generic antidepressant products prescribed in the year before MPL 

implementation was 257750, and after MPL implementation 359440, an increase of 16.47% 

(N=617190). 

Amitriptyline was once again mostly claimed in the generic form at 98.76% (n=152459), 

followed by fluoxetine at 96.26% (n=130162), trimipramine and imipramine at 75.96% 

(n=30110). 

An interesting phenomenon was that of moclobemide. Moclobemide's generic version was 

claimed for the first time after implementation of the MPL. The year before MPL implementation, 
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there were 11919 moclobemide medicine items claimed, all innovator items. In the year after 

MPL implementation the moclobemide items claimed increased to 12069, but this was divided 

into 48.94% innovator items and 51.06% generic items. In other words, in one year, 

moclobemide innovator items claimed decreased from 100% to 48.94% and generics grew from 

0% to 51.06%. This trend could probably be linked to the implementation of the MPL. 

From table 5.25, it can be concluded that the implementation of the MPL caused an increase in 

generic prescriptions and claims amongst those antidepressants that had generic equivalents. 

Other factors such as implementation of the new medicine's act (refer to paragraph 5.2.1), could 

also have contributed to this occurrence. 

In the next section, the costs of the antidepressants as a group will be discussed. 

5.7 COST OF ANTIDEPRESSANTS 

Table 5.26 contains a summary of the costs of antidepressants during the study period (pre- 

.MPL and post-MPL). 

Table 5.26: Average cost of all antidepressants in  the study population 

According to table 5.26, the cost of antidepressants increased from 43.36% (n=R149547120.50, 

N=R344910894.10) to 56.64% (n=R195363773.70, N=R344910894.10) from before MPL 
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implementation to the year thereafter, which indicates an increase of 13.28%. Antidepressant 

costs also constituted 45.53% of all CNS costs (N=R757576976.72). Calculated d-values 

showed that the greatest d-value calculated between the different average costs was 0.13 - 

indicating that the average cost per antidepressant was not influenced by the MPL 

implementation. When the ratio for number of antidepressant items to number of antidepressant 

prescriptions is calculated, a constant ratio of 1.06:l is achieved. Therefore, it can be stated that 

every prescription containing antidepressants has 1.6 antidepressant items on it. 

In the US, antidepressants emerged the top category ranked in terms of year 2001 retail sales, 

adding up to a total of $12 540 million. The share comprised of the total 2001 sales was 8.1% 

(refer to paragraph 3.3.1). 

Further analysis of the cost of antidepressants and the impact of the MPL will follow in the next 

section. 

5.7.1. ANTIDEPRESSANTS AND THE MPL 

The MPL was, for the purposes of this study, taken in its first year of implementation (May 2002 

to April 2003) and divided into three monthly intervals of four months each, for which an 

average MPL price was calculated (see also paragraph 5.1). Only the antidepressants with 

generic substitutes will be discussed in this section, as to ascertain the differences in cost and 

usage between generic and innovator products. The other antidepressants are listed in 

appendix C. In the following tables, all generic products are highlighted in a grey shade. 

Cost is not independent of usage patterns, and to determine daily usage of these 

antidepressants, prescribed daily dosages according to average packaging and strengths 

(PDDs) were calculated, and compared to the defined daily dosages (DDDs) of the World 

Health Organization (WHO). Where prescribed daily dose (PDD) was calculated, a month was 

taken to have 28 days (also refer to paragraph 3.3.2 for definition of PDD and DDD). The DDDs 

used in this study are those values endorsed and suggested by the World Health Organization 

(2003: 129). 

Effects and saving percentages with a positive (+) value indicate possible savings for the patient 

(did not have to pay in on medication), whereas a negative value (-) indicates that there is a 

certain amount of money outstanding after the MPL-amount has been reimbursed by the 

medical aid scheme. This amount is most probably paid for by the patient, or absorbed by the 

medicine provider. 
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Tables 5.27 to 5.29 contain analyses of the antidepressant active ingredient amitriptyline. Each 

table represents a monthly interval (May to August, September to December and January to 

April) in the post-MPL period of May 2002 to April 2003. All of the three tables will then be 

discussed as a whole over the one-year period. 
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For the antidepressant active ingredient amitriptyline the DDD as prescribed by the WHO is 75mg, 

as indicated bhy tables 5.26 to 5.28. This is an adult maintenance dosage. Over the post-MPL year 

period (May 2002 to April 2003), no dosage prescribed reached 75mg per day. Only two products 

were prescribed to reach 70% of the DDD (70% of 75mg is 52.5mg). This may indicate that 

amitriptyline has been prescribed for other indications than depression, such as nocturnal enuresis 

in children (10 to 20mg per day, according to the MIMSB 2003:15). 

The comparison between innovator and generic products revealed the following: 

25mg amitriptyline: The innovator product TryptanolB constantly had a lower PDD than the 

generics, with NorilineB having the highest PDD. This product was also the cheapest and 

the least frequently prescribed amitriptyline product over this year period. 

10mg amitriptyline: Generic amitriptyline (TrepilineB, NorilineB), had higher PDDs than the 

innovator product TryptanolB, except for the last monthly interval (January to April 2003), 

where TryptanolB had a higher prescribed dosage than the generic products. 

As for the savings percentages indicated in tables 5.27 to 5.29, only NorilineB complied with the 

cost boundaries set by the MPL and resulted in savings incurred (no patient co-payments). 

It should also be noted that EndepB was discontinued during the last monthly interval (January to 

April), but incorporated under Rolab amitriptylineB. 

The following table further analyses the cost of arnitriptyline. 

Table 5.30: Cost analysis of Amitriptyline for May 2002 to  April 2003 (post-MPL) 

According to table 5.30, the cheapest amitriptyline product for the post-MPL year period was 

NorilineB for both the 10rng and 25rng dosages. The generic substitution rate for amitriptyline was 

already high, at 98.76% generics and 1.24% innovator products. If, however, 100% generic 
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substitution had been implemented, the total savings for the year would have been R1707663.75 or 

18.79% (N=R9087074.69) for the 25mg product, and R369490.26 or 18.74% (N=1971152.82) for 

the 10mg product. The unit price of the 25mg generic increased from R1.54 to R1.70 (16% 

increase) from the beginning to the end of the post- MPL year, while the unit price for the innovator 

product decreased from R3.32 to R3.15 (2.63% decrease). The unit price of the 10mg generic 

decreased from R1.03 to R0.97 -a decrease of 15% while the unit price for the innovator product 

increased from R1.38 to R1.40 (0.7% increase). 

An interesting comparison for amitriptyline can be done between this data and that of Truter 

(1994:258). In a study done among 50 dispensing doctors over four months, the average cost per 

DDD (75mg) was R2.96, indicating that the average cost for 10mg was R0.39. In this study, the 

cheapest (not average) cost per 10mg was R0.79 (table 5.30). That is an increase in cost of only 

33.90 % since 1993 (within ten years). 

The next antidepressant to be discussed is clomipramine, and tables 5.31 to 5.33 once again 

represent three monthly intervals of cost analyses for the clomipramine antidepressant items in the 

post-MPL period. 
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Tables 5.31 to 5.33 revealed the following: For clomipramine, the DDD prescribed by the WHO was 

100mg as maintenance dose for depression and obsessive compulsive disorder (OCD) in adults. 

Over this post- MPL year period, only one product was prescribed within 70% of the DDD- 

AnafranilBSR. According to the MIMISB (Snyman, 2003:13), clomipramine is prescribed in lower 

dosages (25-75mg per day) for cataplexy with narcolepsy. The comparison for PDDs between 

generlc and innovator products is as follows: 

25mg clomipramine: It seemed that the generic product EquinormB was prescribed at 

almost twice the daily dosage of its innovator counterpart AnafranilB. 

0 10mg clomipramine: Here the innovator AnafranilB was prescribed at a slightly higher daily 

dosage than the generic except for the last monthly interval (January to April 2003), where 

the generic EquinormB had a higher PDD. 

The savings percentages in tables 5.31 to 5.33 indicated that there were no savings until the last 

monthly interval, where Equinorm 10mg did indeed induce a saving of 11.12%. 

Table 5.34: Cost analysis o f  Clomipramine for May 2002 to April 2003 (post-MPL) 

The cheapest product for both the 10mg and the 25mg packaging was EquinormB. The generic 

substitution rate for clomipramine is 32.02%. with 67.08% innovators prescribed over this post-MPL 

period. Had all products been generically substituted, R628130.63 (40.58%) would have been 
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saved on the 25mg product (N= R1547850.59), and R18124.87 (6.22%) on the 10mg product (N= 

R291466.67). 

The unit price for the generic EquinormB 25mg increased from R2.68 to R3.19 (27%) over the post- 

MPL period while the unit price for the innovator AnafranilB increased from R5.84 to R7.35 

(11.45%). The unit price for the lOmg generic increased from R2.64 to R2.98 (6.05%) over the 

post-MPL year. The unit price for the original product, however, decreased from R2.88 to R1.84 

(22%) in this year. That will explain the smaller margin of possible saving on the 10mg product, as 

the innovator manufacturer lowered its   rice. 

In a cost analysis done in 1993 by Truter (1994:265), it was found that the average cost over four 

months per DDD (100mg) for clomipramine was R10.84, indicating that the cost per 10mg was 

R1.84. In this study, the least expensive 10mg clomipramine was R2.62 per unit - an increase of 

78% over 10 years. 

The next antidepressant group to be analysed is dothiepin. In the DDD list of the World Health 

Organisation, "dothiepin" is found under "dosulepin", according to the British National Formulary 

(2003:191). 
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The DDD prescribed by the WHO for dothiepin was 150mg per day for adult maintenance 

dosage, as can be observed in tables 5.35 to 5.37. No product was prescribed within 70% of 

this dosage (105mg per day). According to the MIMS8 (Snyman, 2003:14), a weaker dosage 

should be prescribed for mild cases of depression. A comparison between innovator and 

generic PDDs revealed the following: 

8 75mg dothiepin: A generic product (JardinB), was constantly prescribed at the lowest 

daily dosage of all products. (In the last monthly interval-January to April 2003- Jardin8 

went off the market and was incorporated under Rolab dothiepin8). The other generic, 

ThadenB, had the highest PDD , but only slightly higher than the innovator ProthiadenB. 

0 25mg dothiepin: Both the generic and innovator products had more or less the same 

PDDs, ranging between 40.07mg and 47.20mg per day. 

The savings percentages show that only the generic products Thaden8 25mg and Rolab 

dothiepin8 25mg and 75mg managed to incur positive values (no patient co-payments). 

The calculations and cost analyses of dothiepin are summarised in table 5.38: 

Table 5.38: Cost analysis of Dothiepin for May 2002 to  April 2003 (post-MPL) 



Cha~ter 5:Results and discussion 

The least inexpensive dothiepin product was ThadenB for both the 75mg and 25mg packaging, 

for the first two monthly intervals. For the last monthly interval (January to April 2003), the 

cheapest 75mg product was Rolab dothiepin@. The generic substitution rate over this post-MPL 

year was 74.98% generics and 25.02% innovator products prescribed. stiil, had 100% been 

generically substituted, savings over the year would have been R27604.07 or 1.22% 

(N=R2269778.72) for the 75mg packaging and R91288.31 or 8.15% (N=R1120387.49) for the 

25mg. 

The unit price for the 75mg generics increased from R4.73 to R4.86 (1.4%) and the unit price for 

the 75mg innovator increased from R5.07 to R5.08 (0.1%) over the post-MPL year period. The 

unit price for the 25rng generic dothiepin ThadenB increased by 1.75% from R1.68 to R1.74 and 

the innovator unit price increased by 2.40% from R2.03 to R2.13. 

When comparing the least expensive unit price of 25mg of dothiepin (R1.68) to that of the unit 

price in 1993 in a study done by Truter (1994:265), the DDD cost was R5.88 and the cost for 

25mg was R1.47. This indicates an increase of only 6.7% over 10 years. Another interesting 

fact is that the DDD for dothiepin was 100mg in 1993, and is now 150mg. 

Tables 5.38 to 5.40 of fluoxetine contain three four-monthly intervals with analyses of fluoxetine 

medicine items. 



Chapter 5: Results and discussion 



Cha~te r  5: Results and Discussion 

PmzavE 20mg CAP 30.21 + 9.31 8852 21.58 20 382.10* 111956.24 3.93 34788.36 - 77167.88 - 221.82 
304.89 

PmzavE 40 SI CAP 
n=134 
ProzauE 20mgl5rnl 
LIQ 

29.25 * 3.45 

79.67 ? 33.40 

3919 

4780 

41.79 

56.91 

20 

20 

I 
576.20* 
145.63 

363.88 * 
173.82 

77211.20 

21832.82 X 

8.53 33429.07 - 43782.13 - 130.97 



Chaoter 5: Results and discussion 

n-202 I I I I 1 172.97 / I 1 I 1 I 
Prozaa340 SI CAP 1 29.50 *2.55 1 3156 1 42.14 1 20 1 445.72 * / 47692.17 1 / 7.83 1 24711.48 1 - 22980.69 1 - 93.00 
n=107 
ProzacB 20rngi5rnl 
LIQ 
n=40 
ProzacB 60 SI CAP 

77.00 + 21.27 

28.14+ 6.16 

3080 

1435 

55.00 

60.30 

20 

20 

207.94 
350.61 i 

96.63 

894.85 f 

14024.48 

47692.17 

X 

X 



Cha~ter 5:Results and discussion 

Tables 5.39 to 5.41 indicate that the WHO dosage for fluoxetine was 20mg. In the post-MPL 

year period in the SA private sector, all fluoxetine products were prescribed at above 70% of 

this DDD. There were 6 products constantly prescribed at a dosage of more than 130% of the 

DDD. According to the MIMSB (Snyman. 2003:17). higher dosages of 60mg fluoxetine per day 

is recommended for bulimia and 20mg to 60mg daily for obsessive-compulsive disorder (OCD). 

Comparison between innovator and generic PDDs: 

40mg fluoxetine: Except for in the first monthly interval, the generic product ProhexalB 

was prescribed at a slightly higher daily dosage than the innovator Proza&. 

20mg fluoxetine: Of all the generic products, only 2 products had lower PDDs over the 

post MPL year period; for the first and second monthly intervals it was ProhexalB, and in 

the last monthly interval Sanzum. It would seem that the trend is for generic fluoxetine to 

be prescribed at higher dosages than the innovator product. 

Only four of the generic products fell within the prescribed MPL unit prices during this post-MPL 

year period and resulted in savings for the patients. 

The cost analysis of fluoxetine items follows in table 5.42. 

Table 5.42: Cost analysis of Fluoxetine for May 2002 to April 2003 (post-MPL) 

Table 5.42 shows that the cheapest generic fluoxetine product was ProhexalB for the 40mg and 

Apo-flouxetine for the 20mg packaging. Fluoxetine was already 96.26% generically substituted 
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during this period. If, however, 100% generic substitution had been implemented, the saving 

over the year could have been Rll l392.60 or 31.73% for the 40mg product (N=R351109.06) 

and R6754439.17 (37.02%) for the 20mg (N= R18243664.75). 

The unit price for 40mg ProhexalB decreased from R10.38 to R7.88 - a 13.69% decrease over 

the period, while the innovator product Prozaa 40mg decreased from R18.39 to R15.11 per 

unit (9.79% decrease). The 20mg Apo-fluoxetineB decreased in unit price from R3.44 to R1.66 

over the year period (34.89%), while P rozaa  20 mg lowered its unit price from R10.50 to R8.27 

(1 1.88%) from the beginning to the end of the post-MPL period. 

It would thus seem that the unit prices for generic products were lowered to a greater extent 

than the unit prices of the innovators, although these generic cost decreases seem to have 

influenced innovator prices, and encouraged cost decreases. 

The monthly interval analyses of the post-MPL year for imipramine follow in tables 5.43 to 5.45. 
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The DDD for imipramine is 100mg according to tables 5.43 to 5.45. None of the imipramine 

products was prescribed at 70% of this dosage (70mg). One possible explanation for such low 

dosages is another indication for imipramine other than depression. According to the MIMSB 

(Snyman, 2003:14), the imipramine dosage for children with nocturnal enuresis is between 

20mg and 75mg daily. 

Innovator vs. generic PDDs: 

25mg imipramine: The generic product EthipramineB constantly had a higher prescribed 

daily dosage than the innovator TofranilB. The difference in PDD was at the least 

5.77mg per day. 

10mg imipramine: The innovator and generic products showed little difference in PDD, 

and the generic was prescribed at 1.58mg per day higher at most. 

There were no savings for the patient in this group, but tables 5.22 to 5.44 revealed that 

EthipramineB 25mg had the smallest amount of patient copayments. 

Table 5.46 contains a further cost analysis of the imipramine products 

Table 5.46: Cost analysis of lmipramine for May 2002 to  April 2003 (post-MPL) 



Chapter 5:Results and discussion 

The cheapest imipramine generic for both 25mg and 10mg packaging was EthipramineB. 75. Of 

all imipramine products, 77.96% were already substituted with generics in this post-MPL year 

period, but the savings that could have been incurred by 100% generic substitution are as 

follows: 

For the 25mg product, R233767.99 or 16% could have been saved (N=R1417162.97), and for 

the 1Omg product, R169277.95 or 37% could possibly have been saved (N=R456236.86). 

The unit price of the 25mg generic product decreased from R1.06 from the first monthly interval 

to R1.02 in the last monthly interval (1.92% decrease). The innovator 25mg decreased by 

10.92% (R2.64 to R2.12) over this post-MPL period. It thus seems that the MPL implementation 

and subsequent generic substitution could have contributed to innovator products' 

manufacturers lowering their prices. 

For the 10mg product, both generic and innovator products increased in unit price over the 

period, i.e. generic by 8.18% (R0.73 to R0.86) and innovator by 8.68% (R1.69 to R2.09) per 

unit. 

In a study done by Truter (1994:265) in 1993, the DDD (100mg) cost for imipramine over a four- 

month period was R1.32 and the cost for 10mg therefore R0.13. In this study, the cheapest 

10mg imipramine over a four-monthly interval was R0.73. That represents an increase of 69% 

over a ten-year period. 

Tables 5.47 to 4.49 represent four-monthly interval analyses of moclobemide for the post-MPL 

year period. 
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Tables 5.47 to 5.49 indicate that the DDD for moclobemide was 300mg during the post-MPL 

period. Two of the three moclobemide products fell in the range of 30% above and 30% below 

the DDD (210mg to 390mg). AurorixB 300mg was constantly prescribed at a dosage higher 

than the DDD. 

When comparing the innovator PDDs to the generic PDDs, the.following results were found: 

50mg moclobemide: The generic moclobemide product DepnilB was prescribed at a 

higher daily dosage than the innovator product AurorixB throughout the post-MPL year 

period. 

DepnilB 150mg also incurred positive savings percentages (no patient co-payments) as its 

unit price fell within the prescribed unit price boundaries of the MPL. 

Table 5.50 contains further analyses of the costs of moclobemide products. 

Table 5.50: Cost analysis of Moclobemide for May 2002 to April 2003 (post-MPL) 

150mg I 

DepnilB 4.79 9931 29.80 982759.51 1.04 

150mg 

Table 5.50 shows that Generic DepnilB was the cheapest moclobemide product. Of 

moclobemide products, 51.06% were generics and 48.97% innovators in the post-MPL year 

period. With 100% generic substitution, savings would have amounted to R558683.48 or 

17.90% (N=R3120525.15). 

The unit price of the generic product increase by 1.16% (R4.68 to R4.79) and of the innovator 

product increased by 7.05% (R4.68 to R5.39). 

Tables 5.51 to 5.53 to follow represent the monthly-interval analyses of sulpiride, 
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The DDD as suggested by the WHO for sulpiride is 800mg, as shown in tables 5.51 to 5.53. The 

WHO, however, classifies sulpiride as an anti-psychotic, explaining the high dosages. In SA, 

sulpiride is prescribed at only 100mg to 150mg or up to 300mg per day for mild psychiatrical 

conditions and behavioural disorders. The closest dosage to the DDD was a mere 27% of its 

total strength (800mg). 

When comparing innovator to generic PDDs, the following was found: 

50mg sulpiride: The generic product DepexB had the lowest PDD throughout the post- 

MPL year period, and the other generic EsperideB had the highest PDD. The innovator 

product EglonylB had a PDD value between those of the generic products. 

25mgI5ml elixir: The generic EsperideB had a much lower PDD than its innovator 

counterpart EglonylB. 

When considering the savings percentages in tables 5.51 to 5.53, it can be seen that EsperideB 

50mg fell within the unit price parameters of the MPL and therefore resulted in savings for the 

patient (no co-payments). The innovator product EglonylB 50mg had a decrease in unit price, 

also resulting in patient savings. 

Table 5.54 represents more in-depth cost analyses of the sulpiride products. 

Table 5.54: Cost analysis of Sulpiride for May 2002 to  April 2003 (post-MPL) 

The cheapest sulpiride 50mg product was the generic EsperideB, for the first two monthly 

intervals. This is according to table 5.54. In the last monthly interval, the unit price of EglonylB 
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had decreased enough to end up being less expensive than the generic product. Also for the 

25mgl5ml elixir, the innovator product was cheaper in the second and last monthly intervals. 

Sulpiride was substituted at a rate of 70.02% generics and 29.98% innovators during this post- 

MPL year period. Had 100% generic substitution been implemented, there would in fact have 

been some losses instead of savings because of the lowered unit prices of the innovator 

EglonylB. A 100% generic substitution would have resulted in a R15086074 or 0.35% saving 

over the year period for the 50mg product (N=R4263927.64). For the 25mg15ml elixir, there 

would have been a loss of R144.35 or 0.30% (N=R45866.05). 

The unit price of sulpiride decreased from R2.67 to R2.66 (0.20%) over the year period. The 

innovator, however, decreased by 1.84% (R2.76 to R2.66). 

The unit price of the generic elixir increased from R0.46 to R0.56 (9.8%), while the unit price for 

the innovator increased by only 5.87% from R0.48 to R0.54. 

It can therefore be concluded that although sulpiride innovator unit prices do still not all fall 

within the MPL boundaries, these products have shown greater decreases than those of the 

generics. This indicates that the MPL could possibly have caused reduction in unit prices for the 

innovator product Eglonyl@. 

Tables 5.55 to 5.57 contain the four-monthly interval analyses of the antidepressants 

trirniprarnine. 
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The DDD as prescribed by the WHO for trimipramine is 150mg. No products in the postlMPL 

year period were prescribed within 70% of this dosage (105mg). 

The comparison between innovator and generic PDDs revealed the following: 

50mg trimipramine: The generic product TydamineB had a higher PDD throughout this post 

-MPL period than the innovator Surmontil@. 

8 25mg trimipramine: The generic product TydamineB had a higher PDD (almost three times 

higher than the innovator SurmontilB) throughout the post-MPL year period. SurmontilB, 

however, was not very frequently claimed. Possible reasons then could be ineffective 

dosaging or high pricing of the product. 

TydamineB 50mg produced positive savings percentages for the patient throughout the year 

period: 

Table 5.58 contains further cost analyses of the trimipramine products. 

Table 5.58: Cost analysis of Trimipramine for May 2002 to April 2003 (post-MPL) 

Table 5.58 indicated that the generic product tydamine8 was the cheapest trimipramine product 

in both the 50mg and 25mg packaging. Trimipramine had already been 95.26% generically 

substituted during this period (see table 5.25). If 100% generic substitution had been 
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implemented, R19831.58 or 1.41% would have been saved on the 50mg trimipramine product 

(N=R1408417.38) and R218.06 or 0.04% on the 25mg product (N=R545504.88). These small 

savings indicate that trimipramine is already utilised at a relatively low cost. 

The unit price for the generic 50mg product increased by 2.13% (R5.74 to R5.99) and the 

innovator unit price increased by 4.86% (R6.76 to R7.45). 

The generic 25mg product and innovator 25mg product both increased in unit price by 4.74% 

and 2.39% respectively over the post-MPL year period. 

When the lowest cost over a four-month period for 50mg trimipramine in this post-MPL period is 

compared to the cost for 50mg trimipramine in a study done by Truter (1994:265) in 1993 in Port 

Elizabeth, the following is found: Cost for 50mg trimipramine in 1993 was R2.23, and in 2002 

the lowest cost, R5.74. this in an increase of 44.04% over a nine-year period. 

5.8. SUMMARY OF THE COST OF ANTDEPRESSANTS IN THE POST-MPL PERIOD 

The first year of the implementation of the MPL had some effects on antidepressant medicine 

cost. The suggested MPL unit price led to increased generic prescribing in some instances, 

which in turn forced innovator manufacturers to lower the prices of innovator products. It still 

seems, however, that the patient co-payments are relatively high, indicating that either the MPL 

unit prices are unattainable, or that prescribers and patients for some reason choose to maintain 

utilisation of innovator medicines. A possible reason for this trend could be that generic products 

are not as effective as their innovator counterparts. This possibility is supported by the fact that 

the PDDs for generic products were overall higher than those of the innovator products. 

The increases in cost on selected antidepressant groups since 1993, ranged between 6.7% and 

69% over a ten-year period. This seems relatively low, taking into consideration that the cost of 

private sector-supplied medicines in South Africa increased by 543% over a thirteen-year 

period between 1982 and 1997. according to Hartley (2001:l). 

The influence of the usage and average packaging size (as shown in the whole of 5.7) on the 

PDD and DDD must be taken into consideration. Further, the relatively wide variation in 

standard deviation may be an indication that maintenance, or long term therapy, is not always 

part of the treatment protocol of the prescribers. Although this may have an influence on the 

PDD, it is necessary that further studies be done to investigate the deviation from the defined 

daily dosages as set by the WHO. This is, however, outside the scope of this study. 
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Chapter 6 will include the conclusions drawn from the analyses described in chapter 5, as well 

as recommendations based on these analyses. 
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CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS 

6.1. INTRODUCTION 

The following chapter includes the limitations experienced in this study, the conclusions drawn 

from both the empirical and literature investigations based on the research questions, and 

recommendations based on these conclusions. 

6.2. LIMITATIONS 

X As the diagnoses of patients were not available on the database, the prescription 

patterns could not be linked to the specific diseases diagnosed in order to establish the 

effectiveness of antidepressants prescribed. 

X The treatment periods were inaccessible, making evaluation of effective prescribing 

patterns impractical. 

X The outcomes of treatments were not available, and for the purposes of this study, 

outcomes of innovator and generic antidepressants with the same active ingredient (e.g. 

fluoxetine), were considered to be the same. 

X Medical inflation was not taken into consideration for the purpose of this study, and all 

cost increases can therefore be regarded as less than the actual value of the increase, 

and cost decreases are larger, should medical inflation be taken into account. 

X All numbers were rounded to the second decimal, for uniformity and better accessibility 

to the reader. 

X There were two groups of months with missing frequencies in the medicine items listed. 

May to August 2001 had 14 items missing and January to April 2003 had 59 items 

missing. Thes shortcomings in the data were taken into account and pointed out where 

necessary in chapter 5. Other than this, all data were presumed correct and accurate. 

For other annotations to be taken into consideration, refer to paragraph 5.1. 

6.3. CONCLUSIONS 

Conclusions will be divided into three sub-categories, namely all medicine items claimed, 

central nervous system agents, and antidepressants. Upon investigating the influence of a 



Chapter 6: Conclusions and recommendations 

managed care medicine price list on the cost of central nervous system agents and specifically 

antidepressants in the private sector in South Africa, the following could be concluded: 

6.3.1. All medicine items claimed 

@ Specific objective 1 (refer to paragraph 1.4.2): High and rising health care costs are a 

global problem, enjoying widespread international attention. South Africa shares in the burden 

of high health care costs (refer to paragraph 1.2). Prescription medication comprises the largest 

part of these health care costs (paragraph 3.1.3). Therefore, methods to curb the costs of 

prescription medication are explored worldwide (paragraph 3.1.3). In South Africa, a pharmacy 

benefit management (PBM) company MedschemeTM, implemented a managed reference price 

list (MPL) on 1 May 2002 (see paragraph 2.4.6) as such a method. 

@ Specific objective 6: As for the empirical research, it was found that the number of medicine 

items claimed over the two-year period of this study was 49098736. There was an increase in 

the number of items claimed of 11.12% from the year before MPL implementation to the year 

thereafter. The total number of prescriptions increased by 12.94%, and the average number of 

items per prescription remained constant. 

Cardiovascular agents were the most frequently claimed items over the two years, representing 

13.45 % (n=6603518) of all items claimed over the two-year period. Respiratory system agents 

ranked at the top for the months May to August each year, and central nervous system agents 

ranked at a steady sixth place over the two-year period, representing on average 8.10% of all 

medicine items claimed during the study period. Innovator products claimed decreased by 

4.55% from the year before MPL implementation to the year thereafler, implying that generic 

products claimed increased by the same percentage. 

The cost of medicine items grew by 13.38% from the year before MPL-implementation to the 

year thereafter, although the average cost per medicine item and the average cost per 

prescription did not increase significantly. Cardiovascular agents proved to be the group of 

agents responsible for the largest portion of the expenditures, and also resulted in relatively 

expensive therapy, their cost-prevalence index values also being the highest. Central nervous 

system agents ranked third most expensive medicine items. 

The total cost of innovator products increased by 2.6% from the year before MPL 

implementation to the year thereafter. Interestingly enough, the total cost of generic products 

also increased by 2.6%. The average cost per generic medicine item increased by R4.87 per 

item (6.68%) and that of innovator items by R13.83 per item (8.25%). 
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6.3.2. Central nervous system medicine items 

@ Specific objective 2: The central nervous system market is the second largest in the world 

(paragraph 3.2.1) and growing very rapidly (paragraph 2.2.4). Methods to lower the costs of 

these medicine items are implemented internationally, and because of their high rate of 

utilisation, in South Africa as well (refer to paragraph 3.2.1). For the purposes of this study, CNS 

agents were classified according to the MIMSB (Snyman, 2003:13a), as seen in paragraph 

3.2.2. Economical studies done on several CNS diseases such as Parkinson's disease, 

depression, migraine, Alzheimer's disease, epilepsy and schizophrenia, revealed that these 

diseases are indeed costly to patients as well as to society as a whole. 

@ Specific objectives 3, 4 and 7: The empirical investigation revealed that the number of CNS 

medicine items claimed over the two-year period of this study was 3978364. The number of 

CNS items claimed increased by 9.94% after MPL implementation and the number of 

prescriptions containing CNS items increased by 10.92%. However, the number of CNS items 

per prescription actually decreased. This trend of CNS disease patients using fewer CNS 

medicine items after MPL implementation could possibly be a result of more conscientious and 

rational medicine use due to MPL implementation. 

The cost per CNS item increased by 5.98% or R11.50 per CNS item after MPL implementation. 

This could be due to the increased inflation and is in all probability not linked to the 

implementation of the MPL. The cost per prescription increased by 4.09% or R9.07 per 

prescription containing CNS medicine items. 

The costs of generic CNS items claimed increased from 50656228.72 (41.95% of the total 

generic CNS costs in the study population) to R70108887.89 (58.05%) in the year after MPL 

implementation. The cost, therefore, increased by 16.10%, which is in line with the growth in 

generic prevalence of 16.33%. The average cost of an innovator CNS item was R245.46 t 

R11.91 the year before MPL implementation, and R279.58 & R6.60 thereafter. This is an 

increase of 13.90% or R34.12 per innovator CNS medicine item. The average cost for a generic 

CNS medicine item before MPL was R77.54 & R0.81 and R77.18 & R1.53 thereafter, 

constituting a decrease in cost of R0.50 per item or 0.36%. A decrease in medicine cost is 

indeed a positive indication that the MPL could possibly have lowered generic prices of the CNS 

group. 

Anxiolytics and the antivertigo and anti-emetics showed a decrease in cost from the year before 

MPL implementation to the year thereafter. Seven of the ten sub-pharmacological CNS groups 
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showed increases in cost above 5%, indicating that CNS agents tended to become more 

expensive in the year after MPL implementation. 

6.3.3. Antidepressants 

bB Specific objective 2: Antidepressants comprise the largest group of medicine items utilised 

in the CNS group (refer to paragraphs 3.3.1 and 3.3.2), and also comprise the largest part of the 

costs of CNS medicine items internationally (paragraph 3.3.1). The empirical investigation 

revealed that antidepressants comprise 33.97% of all CNS medicine items claimed 

(N=3978364) and 45.53% of all costs associated with CNS medicine items (N=R757576976.72) 

over the study period. 

Q Specific objectives 5, 6 and 8. From the general analyses of all antidepressants items 

claimed, it was concluded that the total number of antidepressants claimed over the study 

period was 1351508. The number of antidepressants claimed increased by 10.7% from the year 

before MPL implementation to the year thereafter. The tricyclic antidepressant amitriptyline was 

the number one antidepressant claimed over the study period, and the ten most frequently 

claimed antidepressants (top ten), constantly comprised more than 85% of all antidepressants 

claimed. Of the antidepressants with generic substitutes, all with the exception of clomipramine, 

were prescribed at generic substitution rates of more than 50% (refer to table 5.2.4). The total 

cost of antidepressants increased by 13.28% in the post-MPL-year. The increase in 

antidepressant utilisation and costs, however, is a worldwide tendency (paragraph 3.3.1, 3.3.2, 

5.5.1) and can most probably not be attributed to MPL implementation at all. Antidepressants 

represented 4.82% (N=R7150344897.00) of the costs of all medicine items claimed, as 

compared, for example, to the US, where antidepressants comprised 8.10% of total medicine 

costs in 2001 (paragraph 3.3.1). 

As for the analyses of the individual antidepressant products and the comparison with MPL 

unit prices, the following were concluded: 

The first year of the implementation of the MPL had some effects on antidepressant medicine 

cost. The suggested MPL unit price led to increased generic prescribing in some instances, 

which in turn forced innovator manufacturers to lower the prices of innovator products. It still 

seems, however, that the patient co-payments are relatively high, indicating that either the MPL 

unit prices are unattainable, or that prescribers and patients for some reason choose to 

maintain utilisation of innovator medicines. A possible reason for this trend could be that generic 

products are not as effective as their innovator counterparts. This possibility is supported by the 

fact that the PDDs for generic products were overall higher than those of the innovator products. 



The increases in cost on selected antidepressant groups since 1993, ranged between 6.7% and 

69% over a ten-year period. This seems relatively low, taking into consideration that the cost of 

private sector-supplied medicines in South Africa increased by 543% over a thirteen-year 

period between 1982 and 1997, according to Hartley (2001:l). 

The influence of the usage and average packaging size (as shown in the whole of 5.7) on the 

PDD and DDD must be taken into consideration. Further, the relatively wide variation in 

standard deviation may be an indication that maintenance, or long term therapy, is not always 

. part of the treatment protocol of the prescribers. Although this may have an influence on the 

PDD, it is necessary that further studies be done to investigate the deviation from the defined 

daily dosages as set by the WHO. This is, however, outside the scope of this study. 

6.4. RECOMMENDATIONS 

This study was done on the first year of MPL implementation and the year before only (see 

paragraph 4.4.1). The results of this study should be compared to similar results in a study done 

on MPL influence in 200312004 to acquire results against a broader background. 

. . @ The true therapeutical effect of generic medicine products when compared to the effect of 

innovator products should be investigated. This study in its limited focus on clinical effects, 

already produced results pointing towards a general pattern of higher dosages (PDDs) 

prescribed for generic products than for innovator products (see paragraph 5.7.1). 

@ If a managed care medicine reference price list is to be successful, prescribers and patients 

should adhere to the recommended unit prices. From the few patient savings found in this 

study, it seems as though either the patient or the prescriber still preferred a more expensive 

innovator product in most cases, resulting in patient co-payments being higher than necessary 

(refer to paragraphs 5.7.1 and 5.8). 

$" The knife, however, cuts both ways. The irnplementer of the price list should recommend 

reasonable unit prices, based on current usage patterns, especially within the first year of 

implementation of such a list. The influence of the new pricing system in South Africa (26% 

profit added under R1OO.OO or R26 above R1OO.OO) was not taken into consideration in this 

study and should be evaluated in future. 

@ It can be said, however, that the MPL did contribute to overall cost reduction and increased 

generic prescription (see paragraphs 5.2.1, 5.3, 5.5.2, 5.7.1). As inflation was not taken into 
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consideration, it was not possible to obtain an accurate figure, and it is recommended that such 

medicine price lists be explored and refined for further cost reduction in the private sector of 

south Africa. With implementation of the latest legislature, however, profit margins are set by 

law and implementation of reference price lists would have to be adapted to this new pricing 

system. 

$ More studies providing statistics regarding prescription medicine expenditure and prevalence 

in South Africa should be done, both in the private and public sectors. Current data available 

are too limited in comparison with that of other countries. 

6.5. CHAPTER SUMMARY 

This chapter enclosed the limitations of the study, as well as the conclusions and 

recommendations made. 
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APPENDIX A.1. 

Table A.1.1. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for May-August pre-MPL 

system agents 1 

system I 

tract I 



A ~ ~ e n d i x  

Table A.1.2. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for September-December pre-MPL 



A ~ ~ e n d i x  

Table A.1.3. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for January- April pre-MPL 

agents I 

system I 1 124.16 
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Table A.1.4. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for May-August post-MPL 
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Table A.1.5. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for September- December post-MPL 
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Table A.1.6. Prevalence of medicine items claimed in top 10 main pharmacological 

groups for January-April post-MPL 
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Table A.2.1: Prevalence and cost of CNS medicine items according to CNS sub 

pharmacological group for May-August pre- MPL 
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Table A.2.2: Prevalence and cost of CNS medicine items according to CNS sub 

phar~acological group for September-December pre- MPL 
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Table A.2.3: Prevalence and cost of CNS medicine items according to CNS sub 

pharmacological group for January- April pre- MPL 
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Table A.2.4: Prevalence and cost of CNS medicine items according to CNS sub 

pharmacological group for May-August post- MPL 
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Table A.2.5: Prevalence and cost of CNS medicine items according to CNS sub 

pharmacological group for September- December post- MPL 
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Table A.2.6: Prevalence and cost of CNS medicine items according to CNS sub 

pharmacological group for January- April post- MPL 



Table l.A: Total number of medicine items and prescriptions claimed per month for May 2001- April 
2002 

Table 5.1.8: Total number of medicine items and prescriptions claimed per month for May 2002- April 
2003 



Table 5.2.A: Prevalence of the top 10 Main Pharmacological groups for May 2001-April2002 

agents I I I I 1 I I I I I I I 
4.Analgesic.s 1 132195 18.67 1 108361 / 8.80 1 111071 18.77 / 172922 / 8.58 1 134788 17.83 1 134683 (7.88 
5.Endocrine 5 9 4 4 4  1 9.92 

agents 
8 . G a s t r o - I n t e s t i n a l 8  

system 
6.Centralne~ous 

7.Muscoskeletal 

tract 
S.Ear, nose and 1 79558 8 

119983 

91005 

Percentage calculated by nltotal number of medicine items claimed formespecific m o m  x 100. Fortotalr. refer lo table 5.1 

throat 
10.Dermatologicals 
Others 
TOTAL 

7.87 

5.97 

71665 
210172 
1524296 

94188 
------ 

71470 

4.70 
13.79 
100 

7.65 

5.81 

55221 
221847 
1230752 

95407 

72661 

4.49 
13.6 
100 

7.54 

55199 
171276 
1266099 

5.75 

158898 

4.36 
13.53 
100 

7.89 

84131 
281676 
2014988 

140628 

4.18 
13.98 
100 

8.17 

76109 
262440 
1722107 

135278 7.92 

4.42 
15.24 
100 

82502 
2277096 
1708168 

4.83 
16.22 
100 
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Table 5.2.A continues ... 

Percentage calculasd by nnotai number of medicine isms claimed far me specific monmx 100. For mtais, refer to tabie 5.1 

Table 5.2.8: Prevalence of the top 10 Main Pharmacological groups for May 2002-April 2003 

8.Gastro-intestinaltract 61679 5.05 106318 4.46 63294 5.00 110973 4.57 97576 4.65 
9. Ear, nose and throat 65774 5.35 121094 63543 5.02 122154 5.03 1105509 5.03 
10.Dermatologicals 51342 4.18 90726 3.80 55199 4.36 96448 3.97 94933 4.52 102676 4.78 
Others 170205 13.84 325888 13.66 171276 13.53 345334 14.23 321505 15.32 338839 15.76 
TOTAL 1229381 100 2385440 100 1266099 100 2427244 100 2098813 100 2149888 100 
Percentagecalculated by nnosl numberof medicine items claimed for me specific month x 100. Fortotals, refer m table 5.1 



Table 5.2.8 continues ... 

system I I I I I I I I I I I 
2.Antimicrobials 1 215700 1 10.87 1 194461 1 10.33 1 277743 1 11.41 1 259302 1 11.63 1 280359 ( 11.61 1 269041 1 11.65 
3.Cardiovascular / 286713 ( 14.46 ( 286029 ( 15.20 ( 338349 ( 13.90 / 291859 ( 13.09 ( 314038 ( 13.01 ( 305149 ( 13.21 
agents I I I I I I I I I I I I 
4.Analgesics 1 164384 / 8.29 1 153636 18.16 1225859 / 9.28 1209854 1 9.42 1224709 1 9.31 1 212195 1 9.19 
5.Endocrine 1 199179 1 10.04 1 194604 1 10.34 1 229328 ( 9.42 1202498 1 9.09 / 217087 1 8.99 1 207237 1 8.97 
system 
6.Central nervous 
system 
7.Muscoskeletal 

tract 
S.Ear, nose and 1 97142 / 4.90 1 88347 / 4.69 / 1 1 7 6 2 2 1  

agents 

156784 

110177 
- 

Penenbgecalculated by nllatai number of medicine items claimed for me specific monvlx 100.Formbir, refer to table 5.1 

8.Gastro-intsetinal 8 

throat 
, 10.Dermatologicals 
, Others 

TOTAL 

7.90 

5.55 

97905 
312487 
1983456 

141824 

104826 

4.94 
15.75 
100 

7.54 

5.57 

100473 
303981 
1881793 

215991 

144012 

5.34 
16.15 
100 

8.87 

5.92 

80680 
391977 
2434555 

190619 

126998 

3.31 
16.10 
100 

8.55 

5.70 

99939 
341603 
2228799 

199150 

135866 

4.48 
15.33 
100 

8.25 

5.63 

101515 
361340 
2414253 

185082 

127148 

8.01 

5.50 

4.20 
14.97 
100 

92196 
337770 
2310016 

3.99 
14.62 
100 
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Table 5.3A: Prevalence of generic and innovator items for all medicine items claimed for May 2001- 
April 2002 

Percentagecalculated by nnotd number of mediclne i t e m  claimed brmerpeclfic month x Iw. For totals, refer to table 5.1 

Table 5.3.6: Prevalence of generic and innovator items for all database medicine for May 2002April 
2003 

' Percentage calculated by nllotal number of medicine items clalmtrd b r  the specific month x 100. Fortotals. refer to table 5.1 



Table 5.4.A: Prevalence of generic and innovator items in the top 10 Main Pharmacological groups for 
May 2001-April 2002 

'Percentagms a m  calculated nltohl number of items claimed from the spsciflc phsrmacobglcal groups for the specific month ~ 1 0 0 .  (Refer to table 52)  



'Percentag~s are calculated n n o l  number of items claimed fmm the specific pharmacological gmups forlhe specific month x100. (Refer to table 5.2) 



Table 5.4.8: Prevalence of innovator and generic items from the top 10 Main Pharmacological groups 
for May 2002-April2003 

'Percentages are calculated nllotal number of items claimed from the specific pharmacological gmups for the rpec ik  month x i 0 0  (Refer lo tables 5.2) 



'PerceniageS are calculated nliotal number of items claimed fmm h e  specific pharmacological groups for ihe specific month x?W. (Refer to lables 5.2) 
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Table 5.5:A Average cost per prescription of all medicine items claimed for May 2001-April 2002 

Table 5.5.6: Average cost per prescription of all medicine items claimed for May 2002-April 2003 

Table 5.6.A: Average cost of all medicine items claimed for May 2001-April 2002 



Table 5.6.8: Average cost of all medicine items claimed for May 2002-April2003 
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Table 5.7.A: Average cost of the top 10 mainpharmacological groups for May 2001-April2002 

.Tobl number of medlcine ilemsin h e  specific phamscological gmup 

163.36 94.70 
2.Antimicrobials 

3.Cardio-vascular 
agents 
4.Analaesics 

178315 

173131 

132195 

168.01 f 
237.72 
215.48 f 
115.33 
60.74 f 

29959243.03 

37305732.27 

8029584.01 

147574 

142074 

108361 

172.15 f 
245.22 
216.32 f 
114.32 
59.25 f 

25405428.74 

30732941.48 

6419893.52 

152571 

152742 

1 1  1071 

172.39 f 
243.91 
115.66 f 
230.66 
59.26 f 

26302288.65 

33020040.34 

6581811.72 



Table 5.7.A continues ... 

/ 61.28 1 62.71 / 69.89 
5.Endocrine system 1 180639 1 141.69 + 1 25595464.49 / 170951 / 133.34 f 1 24675164.81 1 169444 1 146.39 + 1 24804865.09 

T o h i  number of medicine items in as specific pharmacological group 



Total number of medicine items in the specific pharmacological group 

tract 
S.Ear, nose and 
throat 
10.Dermatologicals 

66586 

69843 

148.66 
109.69 f 
81.64 
144.1 1 f 
221.96 

7303745.06 

10065401.38 

75166 

84674 

151.81 
120.30 + 83.67 

144.04 f 
210.04 

9042350.67 

12196829.18 

105573 

133642 

171.58 
118.64 + 
93.43 
143.66 f 
203.56 

12525135.19 

19199657.27 



Table 5.7.A. continues ... 

TOW number of medicine items in thespecific pharmacologicai group 



Table 5.7.8: Average cost of top 10 mainpharmacological groups for May 2002-April 2003 

'Total number of medicine items in the specins pharmacological group 



Table 5.7. B continues ... 

system 
8.Gastro-intestinal 
tract 
S.Ear, nose and 
throat 
10.Dermatologicals 

Tota l  number of medicme items in me specific pharmacologlcai group 

110973 

122154 

96448 

133.40 
159.13 f 
166.83 
106.25 f 
78.13 
171.26 f 
265.28 

17659060.54 

12978890.88 

16517396.86 

97578 

105509 

94933 

134.61 
158.55 t_ 
171.19 
11 1.25 f 
88.13 
165.56 f 
249.95 

1547071 7.99 

11737672.59 

15716907.83 

. 
108474 

106348 

102676 

129.91 
150.62 +_ 

265.68 
115.21 f 
81.26 
163.92 f 
240.11 

16338480.06 

12252576.38 

16830514.67 



Table 5.7. B continues ... 

138.34 
8.Gastro-intestinal 
tract 
S.Ear, nose and 
throat 
1O.Dermatologicals 

T o b l  number of medicine nemr in the specific pharmasoiogical pmup 

103899 

97142 

97905 

153.16 f 
184.95 
116.71 f 
81.82 
166.74 f 
259.00 

15912892.18 

11337612.87 

16324661.44 

108437 

88347 

100473 

150.10 f 
186.29 
121.74 f 
84.17 
162.40 f 
220.35 

16271524.20 

10755026.14 

16316859.93 

149223 

117622 

80680 

154.38f 
169.67 
119.36 f 
83.90 
152.98 f 
232.90 

23036888.75 

14039749.49 

12342168.27 



Table 5.7.8 continues .... 

*Total number of medicine items in me SpesiRc phamacobgical group 



Ap~endix 

Table 5.8.A. Average cost of all innovator medicine items for May 2001-April 2002 

Table 5.8.8 Average cost of all innovator medicine items for May 2002-April 2003 



Table 5.9.A: Average cost of all generic drugs for May 2001-April 2002 

Table 5.9.8: Average cost of all generic drugs for May 2002-April 2003 



Specific analysis of Central nervous system agents: 

Table 5.10.A: Average number of Central Nervous system items per prescription for May 2001-April 2002 

Table 5.10.8: Average number of Central Nervous system items for May 2002-April2003 

June 
July 
August 
September 
October 
November 
December 
January 
February 
March 
April 

1.19 
4.18 
1.18 
1.18 
1.17 
1.17 
1.17 
1.19 
1.18 
1.18 
1 .18 

0.48 
0.47 
0.47 
0.46 
0.46 
0.45 
0.45 
0.48 
0.47 
0.47 
0.46 

1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 

6.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
7.00 
7.00 
7.00 
7.00 

1.00 
1 .OO 
1 .OO 
1 .OO 
1.00 

180171 
187531 
188984 
165689 
173576 

1.00 
1 .OO 
1.00 
1.00 
1 .OO 
1 .OO 

156784 
141824 
215991 
190619 
199150 - 
185082 



Table 5.11.A: Prevalence of Central Nervous system agents according to Sub-pharmacological groups for May 2001-April2002 

Percentage is calculated by nlmtal number of medicine items claimed duting me rpeciflc month For totals, refer to tables 5.10 

Table 5.11. A continues ... 

'Percentage is calculated by dtotal number of medicine i t e m  claimed duting me speciflc monm. For totals, refer to tables 5.10 



Apgendix 

Table 5.11.6: Prevalence of Central Nervous system agents according to Sub-pharmacological groups for May 2002-April 2003 

'Percentage is calculated by Mtotal number of medicine i t e m  claimed during me specific monm. For totair, referla tabies 5.10 

Percentage is calculated by nltotal numberof medicine items claimed during h e  specific manm.Far totals, refer m tabies 5.10 



Appendix 

Prevalence of individual Central nervous system agents (Active ingredients): 

Table 5.12.A: Prevalence of individual anti-depressants for May 2001-April 2002 

'Penentagrr olculated by nltotal number of medicine items claimed d u r i n g m e r ~ l c  



Appendix 

Table 5.A. 12 continues ... 

.Percentages calculated by nltofal number af medicine items claimed dump me specific monm. 



Appendix 

Table 5.12.6: Prevalence of individual anti-depressants for May 2002-April 2003 

'Percentages calculated by nliotal number of medicine items claimed duting me specific m o m  



Table 5.12.8 continues. .. 

'Pecentages calculated by nibhi'number of medicine items claimed during me rpeemc monm 



Table 5.13.A: Prevalence of the top 10 individual CNS items claimed for May 2001-April 2002 

Percentagecalculated by nnotal number dmedicine items claimed for me~panflc monmi 100. Fortotalr, rekr to tables 5.12 

Table 5.13. A. continues ... 

- 

9.Bromazepam 
10.Paroxetine 
Others 

Percentage calculated by nnotal number of medicine items claimed for me specific m o m  x 1W. For mlals, refer to tables 5.12 

- 

4 1 5 6  
3888 
67817 

9.Bromazepam 3011 2.81 3648 3.05 7038 

TOTAL 119983 

10.Paroxetine 
Others 
TOTAL ' 

c46 
3.24 
56.52 

3961 
62024 
107239 

- 

3.15 
3.41 
57.20 

2 9 6 4  
3211 
53876 

100 ' 94168 

3.69 
57.84 
100 

3010 
3455 
54247 

4714 
68627 
119611 

5056 
5595 
89784 

3 . 1 5  
3.62 
56.86 

95407 158898 100 

3.94 
57.38 
100 

3.18 
3.52 
56.50 
100 

7114 
116587 
208782 

4427 
5257 
79473 
140628 

3.41 
55.84 
100 

3.15 
3.74 
56.51 
100 

6562 
116040 
196622 

135278 

3682  
5235 
77601 

- 

2.72 
3.87 
57.36 

3.34 
59.02 
100 

7263 
113573 
205417 

3.54 
55.29 
100 

7253 
121582 
209361 

3.46 
58.07 
100 



Table 5.13.8: Prevalence of the top 10 individual CNS items claimed for May 2002-April 2003 

Penentege calcviated by n n o l  number of medicine items claimed far mespecific month x 100. For totals, refer to tables 512 

Table 5.13. B. continues. .. 

' Perc~ntage calculated by nltotel number of medidne items claimed for me specific monm x 1W. For mtel3! refer to hbler 512 



Table 5.14.A: Prevalence of generic and innovator CNS medicine items for May 2001-April 2002 

January 
February 
March 
April 

Table 5.14.8: Prevalence of generic and innovator CNS medicine items for May 2002-April 2003 

78681 
73457 1 
77132 1 
79216 

130101 
123165 
128285 
130145 

207872 
196622 
205417 
209361 

37.69 
37.36 
37.55 
37.84 

62.31 
62.64 
62.45 
62 16 



Appendix 

Table 5.15.A: Prevalence of innovator and generic items in the sub pharmacological groups of CNS 
agents (e.g. Anti-depressants) for May 2001-April2002 

'Percentage calculated by motalnurnberof medlclne Items claimed for the specific monthr 100. For totals, refer to tables 5.11 



Ap~endix 

Table 5.15.A. continues ... 

'Percentage cal~ulated by nnotal number of medicine items claimed for the specific monthx 100. For totals refer to tables 5.11 



Appendix 

Table 5.15.8: Prevalence of innovator and generic items in the sub pharmacological groups of CNS 
agents (e.g. Anti-depressants) for May 2002-April2003 

'Percmtt~e Calculated by nltotal number of medicins items claimsd for thespecifis monthr 100. For totola, refer to tables 5.H 



A ~ ~ e n d i x  

Table 5.15. B continues ... 



Appendix 



'Percentages calcuiated by nltotal number of medicine items claimed fmm the rpecificrub-pharmacalogicat group during the specific monlh x 100. For totals. table 5.15 



Appendix 

Table 5.16.A. continues ... 





'Penentager calculated by nltotal number of medicine items claimed from ths specific sub-pharmacological group dunng Me specific monm r 100. Far totals. 

refer totable 5.15 

Table 5.16.8: Prevalence of generic and innovator drugs for Anti-Depressants (1.4) according to 
active ingredient for May 2002-April 2003 





'Percentages calculated by Ntotal number of medicine items d a i m d  hom the speciflc sub-pharmacoiogicai gmup dunng the specific monm x 100. For tolals, 

referla table 5.15 

Table 5.16.8. continues ... 





.Percentages caicuiaed by moml number of medicine items claimed from me rpecitic sub-pharmacological group dunng the rpecmc month x 100. For totsir. 

referto labie 5.15 



Medicine Cost 

Table 5.36.A: Average cost of CNS medicine items per prescription for May 2001-April 2002 

Table 5.36.8: Average cost of CNS medicine items per prescription for May 2002-April 2003 



Appendix 

Table 5.37.A: Average cost of CNS medicine items claimed for May 2001-April 2002 

Table 5.37.8: Average cost of CNS medicine items claimed for May 2002-April2003 



- . . . . . . - 

7ot.i number of medicine itsms claimed per specific wbphamsologisai gmup 

Anxiolytics 

Antidepressants 

Antipsychotics 

pp 
371.43 

Anti-epileptics 19133 251.57 t 189.69 4813321.31 18123 757 252.92 + 4491170 60 

30144 

54259 

4266 
- 

66.57 f 
66.75 
237.42 f 164.90 

378.22 i 395.80 

2006578.96 

12882135.64 

1613501.52 

25850 

46462 

3790 

66.30 f 66.22 

241.30 i 186.48 

378.47 +_392.94 

1713754.75 

11935023.83 

1434419.36 

23591 

48352 

3738 

65.08 
67.64 % 68.24 

243.77 f 
185.89 
371.05 +_ 

1595707.40 

11786596.09 

1386982.84 



Table 5.38.A. continues ... 

agents 
Antivertigo and anti-emetic agents 
Antimigraine agents 

Alzheimer's disease 
agents 

18394 
6222 

172 

Anxiolytics 
Antidepressants 
Antipsychotics 
Anti-epileptics 
Anti-Parkinson's 

I agents I I I I I I I I I I 

agents 
Antivertigo and anti-emetic agents 
Antimigraine agents 
Alzheimer's disease 

' Ton1 number of medicine items claimed per specific sub-pharmacologrsd omup 

52.40 f 73.24 
241.29 f 142.63 

860.46 f 161.48 

18720 
38571 
2970 
14734 
1795 

12635 
4668 
155 

963874.56 
1501317.85 

147999.53 

1 
66.69 f 66.08 
246.01 f 192.63 
373.53 f 367.61 
260.00f194.63 
385.21 f 296.23 

Sedative hypnotics 

Anxiolytics 

53.56 f 76.54 
251.30 f 144.33 
887.51 f 205.61 

15696 
5826 

171 

1248459.42 
9488861 .OO 
1109377.47 
3830869.85 
691449.23 

27975 

38713 

676689.03 
1143050.73 
137564.78 

52.45 2 75.17 
249.15 f 140.86 

840.98 f 227.00 

20865 
42224 
3462 
17263 
1935 

129.16 
127.42 f 74.07 

69.95 2 72.02 

14902 
5526 
144 

823222.98 
1451532.25 

143807.11 

66.57 
67.73 f 67.00 
252.05 f 192.60 
380.63 f 382.67 
261.972190.15 
380.33 f 292.93 

356471 1.82 

2708163.03 

51.49 i 71.89 
255.69 f 145.93 
867.99 f 211.32 

15679 
5797 

169 

1413092.60 
10642627.17 
1317745.15 
4522438.21 
735937.57 

28908 

40627 

767259.27 
1412946.12 
124990.34 

300.26 
52.07 274.87 
245.38 f 
135.19 
892.50 f 
200.13 

41816 
66990 
5942 
24614 
3338 

119.59 
135.06 f 76.69 

72.00 f 73.30 

816369.72 
1422473.10 

150832.15 

24486 
8405 
296 

69.38 f 69.73 
251 .18 f 204.63 
422.17 f 422.71 
270.03f 203.13 
408.17 f 329.30 

3904250.76 

2925182.39 

2901266.07 
16826741.78 
2508515.87 
6646471.17 
1362458.36 

58.56 f 85.53 
256.63 f 153.43 
814.34 i 241.13 

1433974.39 
2157013.76 . 
241045.33 

29507 

40743 

118.38 
132.58 f 
76.71 
69.56 f 
RO C i  

391 1939.92 

2834214.16 



Antipsychotics 

Anti-epileptics 

Anti-Parkinson's 
agents 

Antimigraine agents 

Alzheimer's disease 

5517 

23229 

31 10 

I agents 

8313 

250 
1 228.53 

agents 
. Antivertigo and anti-emetic agents 

420.92 f 419.02 

273.75 i 202.47 

418.78 f 340.39 

1 agents I I 

256.25 f 161.74 

865.92 f 236.61 

Alzheimer's disease 78 864.52 i 205.31 67432.66 195 885.76 i 248.89 172723.54 187 991.48 f 268.76 185407.25 

12014 

2322240.37 

6359024.10 

130241 1.55 

Total n u M s r  of medicine l e m  claimed per apecfic wbpharmacdqlical gmup 

I 

2130165.14 

216479.16 

50.88 f 71.49 

1 

5930 

24546 

3180 

n ' I ~ ~ ~ ~ ~ ~ p  

8502 

254 

61 1358.54 

425.36 f 421.95 

280.70 i 203.98 

447.07 i 342.77 

255.59 f 158.54 

891.98 +_ 234.22 

21261 

2522380.85 

6889956.47 

1421676.40 

2173045.27 

226563.81 

54.71 f 78.58 

5795 

24538 

3257 

8660 

275 

1163267.48 

209.47 
422.16 + 
424.29 
281.65 f 
208.18 
443.69 f 

2446423.01 

6911109.63 

1445105.45 
336.93 

85.13 
128.36 f 
156.96 
878.95 f 

19746 

1381097.17 

2237388.58 

241711.59 

56.72 i 85.41 11 1991 1.32 



lagents I I I 1 I I I I 1 I 
' rou i  numbsrof medicine itsma claimed perspecific rubphamacologicrl gmup 
Table 5.38.8. continues ... 

agents 
Antivertigo and anti-emetic agents 
Antimigraine agents 
Alzheimer's disease 

.Total number Lf medicine i t em claimed per speslic subphrrmacologicai gmup 

20475 
7732 
171 

agents 
Antivertigo and anti-emetic agents 
Antimigraine agents 
Alzheimer's disease 

58.84 f88.09 
270.72 +_ 159.97 
945.97 tc 261.33 

19143 
7089 
109 

1204771.69 
2093184.10 
161761.57 

53.56 f 75.22 
270.80 +_ 154.63 
814.07 +_ 355.53 

17752 
7270 
114 

1025228.90 
1919726.19 
88733.67 

56.91 f 82.00 
284.31 + 165.52 
854.41 + 346.30 

17738 
6367 
103 

1010319.49 
2066942.85 
97403.05 

53.82 f 75.63 
279.99 f 170.70 
804.72 f 331.81 

20262 
7609 
121 

954639.41 
1782681.59 
82885.99 

53.36 f 74.85 
278.41 f 163.43 
848.26 +_ 370.02 

24366 
9220 
158 

1081274.10 
21 18400.50 
102639.40 

58.10 f 83.30 
279.27 f 185.84 
958.16 +_ 270.85 

1415586.69 
2574847.62 
151388.54 



Total number of madicine items claimed per specific sub-phamacoiogical gmup 

agents 
Antivertigo and anti-emetic agents 
Antimigraine agents 
Alzheimer's disease 
agents 

22568 
8160 
105 

54.34 + 78.56 
276.85 + 163.38 
913.28 + 314.19 

1233058.44 
2259134.16 
95894.68 

23180 
8185 
109 

53.66 + 75.35 
278.12 
921.86 + 231.43 

1243903.20 
2276384.61 
100482.99 

20900 
7336 
120 

50.93 + 68.48 
285.56 +_ 172.1 8 
937.94 +_ 252.34 

1064443.75 
2094842.11 
112552.56 



Appendix 

Table 5.39.A: Average cost of innovator and generic CNS items claimed for May 2001-April2002 

Tota l  number of innovator or gsneric producb claimed during the rpecl ic manth 

Table 5.39.8: Average cost of innovator and generic CNS items claimed for May 2002-April2003 

T o l d  numberof innovator orgeneric products claimed during the rpsclic month 



Table 5.40.A: Average cost of individual Antidepressants for May 2001-April 2002 



I Venlafaxine 1 Innovator product 1 1852 / 478.37 f 241.27 1 885942.40 / 1613 1 486.79 f 244.67 1 785187.06 1 1496 1 482.99 f 238.81 1 722556.85 1 

( Flupenthixol ( Innovator product 478 233.01 i 189.22 11 1378.81 I I I 407 I ( . ( 433 ( 241.70 f 178.32 230.63 f 180.46 93867 68 

07otai number of medicine i t e m  clumsd per rpec~fic actlw ingredient of me rvbqhamsol~gical gmvp 

1 114.15 
Generic product 10028 16.49 f 616586.81 9267 63.03 f 45.28 584058.17 8906 66.60 f 48.37 593122.99 





- 

Trazodone Innovator product j 526 1 353.43+239.04 ] 185905.95 1540 1 3 5 5 ~ 2 0 9 5 2 1 9 1 7 7 3 7  1 517 1 347.18 +206744 1 179491.95 
Generic product / 0 1 0  1 0  10  / 0 / 0 1 0  1 0  10  

7-1 number of medicine hems claimed per spssais active ingredient of the rubqhamacological group 

Table 5.40.A. continues ... 



Appendix 

I / Generic product / 0  ( 0  1 
Total number of medicine i t a m  claimed par specific active Ingredient ofthe wb-pharmacologiul gmup 



product 1 
Generic product 1310 136.18 f 67.48 165296.76 1382 13.64 f 69.48 184693.43 1453 135.81 i 66.96 197328.15 

Fluphenazinel Innovator 298 95.38 f 43.84 28422.32 288 88.19 f 45.37 25397.35 306 91.43 f 52.51 27978.70 
Nortriptyline product 

Generic product 0 0 0 0 0 0 0 0 0 
lmipramine Innovator 1288 127.84 f 93.47 164654.39 1282 131.33 f 99.14 168367.81 1290 129.05 f 93.69 166478.42, 

product I 1 I I I 1 I I 1 
Generic product 1 55.56 f42.28 1 1465 1 81394.66 1 1563 1 54.99 f 38.24 1 85953.89 1 1593 1 54.51 f 41.28 1 86834.70 

Lokpramine / Innovator 1 326 1 323.69 f / 105523 1 313 / 297.68 f 1 93173.64 1 295 1 295.08 f / 87047.66 
product / 1 273.05 I 1 1 233.16 I 1 1 253.17 I 
Generic product I 0 10 10. / 0 10 10 / 0 0 10 

Nortriptyline I Innovator / 0 / 330.54 f 0 1 661.08 

127.74 138.86 128.30 
Maproteline Innovator 100 320.21 f 32021.39 130 329.69 i 42859.99 127 364.78 f 46327.29 

product 172.94 198.23 217.00 
Generic product 0 0 0 0 0 0 0 0 0 

Mianserin Innovator 735 234.65 f 172470.08 808 235.42 f 190221.86 791 237.28 f 187688.23 
product 160.72 149.86 159.34 
Generic product 0 0 0 0 0 0 0 0 0 



product 191.10 192.58 181.26 
Generic product 0 0 0 0 0 0 0 0 0 

Nefazodone Innovator 
product 
Generic product 

825 

0 

368.63 + 
131.97 
0 

304121.39 

0 

776 

0 

378.78 f 
141.08 
0 

293930.41 

0 

788 

0 

369.04 i 
128.95 
0 

290804.99 

0 



Total number of medicine Hems clalmsd par specific active mgredisnt of me subpharmscdagiul group 

Table 5.42.B: Average cost of individual Antidepressants for May 2002-April 2003 

Nortriptyline 

Perphenazinel 
Amitriptyline 

Innovator product 
Generic product 
innovator product 
Generic product 

0 
0 
39 
0 

0 
0 
215.99 + 148.70 
0 

0 
0 
8423.43 

2 
0 
100 

0 / 0 

330.54 f 0 
0 
206.34 + 106.89 
0 

661.08 
0 
20633.80 
0 

0 
0 
101 
0 

0 
0 
248.79 + 177.70 

0 
0 
25128.05 

0 0 





Total number of medicine #ems claimed perrpeclic active ingredient of the rub-pharmacological group 

Table 5.40.6. continues ... 



product 1211.54 1 210.41 1 209.59 
Generic product / 0 ( 0  ( 0  ( 0  ( 0  ( 0  ( 0  ( 0  ( 0  

Mianserin 0 Innovator 1 141054.18 1 557 1 237.73 + 1 132416.92 



Tots1 number d medicine items claimed perrpecific anive ingmdianl of the sub-pharmacological p u p 0  

Table 5.40.8. continues ... 

Amitriptylinel 
Chlordiazepoxide 

Clomi~ramine 

Dothiepin 

product 
Generic product 
Innovator 
product 
Generic product 
Innovator 

Fluphenazinel 
Nortriptyline 

product 
Generic product 

Innovator 

10835 
16 

0 
481 

product 
Generic product 
Innovator 
product 

213 

413 

105.27 
75.14 f 53.83 
190.60 2 
145.40 
0 
325.81 f 

1369 
166 

312.54 
207.18 f 
157.17 
127.27 2 68.73 

814108.42 
3049.59 

0 
156713.99 

141.39 f 69.86 
93.37f43.61 

44129.75 

52564.00 

9599 
18 

0 
438 

19387.85 
15499.35 

164 

462 

127.23 
76.00 f 52.60 
153.80 f 89.17 

0 
347.19 f 

1340 
109 

330.75 
186.64 2125.49 

134.17 2 75.18 

72537.25 
2768.54 

0 
152069.91 

138.50 f 68.29 
104.51f44.47 

30609.72 

61987.96 

14440 
28 

0 
791 

185589.25 
11391.15 

237 

457 

75.43 f 55.92 
163.81 f 78.65 

0 
307.96 2 245.25 

1817 
260 

1089231.48 
5146.59 

0 
243597.91 

189.16 2 148.38 

129.66 f 78.42 

44831.10 

59253.94 

139.00 2 76.93 
110.85f52.01 

252561.04 
28821.90 



product 196.00 165.45 
Generic product 0 0 0 0 0 0 0 0 0 

Mianserin Innovator 551 232.90 f 12836.84 519 233.13 i 120995.32 695 237.20 f 158.99 164851.81 
product 145.65 146.95 
Generic product 0 0 0 0 0 0 0 0 0 

Moclobemide Innovator 337 556.64 i 187586.61 283 589.77 f 166906.14 355 511.71i293.44 181655.75 

138.81 f 56.75 1273713.27 140.88 f 60.95 1233371.39 134.92 i 51.51 1591390.78 
Fluvoxamine Innovator 715 435.19f 31 1162.00 709 450.60 f 319476.31 974 473.49 f 192.13 461178.71 

product 184.92 188.35 
Generic product 0 0 0 0 0 0 0 0 0 

Paroxetine Innovator 5994 379.26i 2273292.36 5613 391.90 f 2199761.74 7293 408.29 f 133.04 2977673.24 
I product I 1 134.85 1 I 1 135.40 1 I 1 I I 



Total number of medicine items claimed par spac'fic active ingredient of the subqhrrmasological gmup 



. . 
product j 88.67 1 
Generic product 1 13249 1 73.39 f 54.35 1 972399.92 / 14001 / 72.64 f 52.63 1 1017090.90 / 13329 1 70.51 f 52.07 1 939865.40 

Arnitri~tvlinel Innovator 14 7 172.02 f 66.55 1 860.12 19 183.63 f 91.09 1 3489.04 
~hlordi&epoxide product 

Generic product I 0 / 0 0 1 0  / 0 1 0  ( 0  10 10 
Clomi~ramine I Innovator 1 624 1 319.41 f 1 199311.43 1 611 1 359.62 f / 219728.79 1 599 1 342.63 f 1 205236.81 

product 280.10 292.14 292.14 
Generic product 263 180.77 f 47542.44 251 190.55 f 47828.80 254 175.31 f 44527.82 

153.76 154.86 152.02 
Dothiepin Innovator 368 127.51 f 64.69 46925.14 411 121.36 + 75.74 49879.84 367 127.51 + 77.57 46794.98 

product 
Generic product 1605 138.46 f 77.59 222231.33 1602 139.14 + 81.52 1 222896.99 1632 130.24 f 75.88 212554.24 

Fluphenazinel Innovator 165 110.89 f 50.82 18297.34 231 108.33 f 54.19 25023.95 200 11 1.83 r 52.71 22366.48 
Nortriptyline product 

0 0 0 0 0 0 0 0 
lmipramine Innovator 592 84.32 f 69.49 49915.77 581 88.40 f 69.37 51261.75 582 77.68 f 64.07 45207.82 

product 1 I 1 1 1 1 1 1 1 
Generic product / 1723 / 51.62 f 38.72 1 88943 1 1988 1 53.53 239.70 1 106412.62 1 1830 1 52.34 f 36.35 / 95786.75 

Lofepramine I Innovator 1 297 1 448.30 f 1 133145.64 1 318 1 450.04 f 1 143111.43 1 245 / 476.44 f 1 116727.17 
product 1 6 164.63 
Generic product I 0 1 0  10 1 0  10 10 10 1 0  10 

Nortriptyline I Innovator / 1 1 494.83 f 0 1 494.83 / 1 1 494.83 + 0 / 494.83 / 0 

152.63 146.71 
Maproteline Innovator 67 350.94 f 23513.04 73 325.05 f 23728.72 89 331.39 f 29494.15 

product 200.02 197.41 177.91 
Generic product 0 0 0 0 0 0 0 0 0 

Mianserin Innovator 679 227.92 f 154759.36 750 229.66 + 172245.36 736 236.56 f158.85 174105.58 
product 142.42 151.13 
Generic product 0 0 0 0 0 0 0 0 0 



Moclobemlde Innovator 220 518.92 114161.62 189 565.76 f 106929.50 195 594.32 f 510.90 
product 289.81 303.65 
Generic product 1 756 / 288.65 1 218219.73 1 844 1 290.18 + 1 244914.35 / 731 1 293.41 + 1 214482.69 

I I I I 1 127.23 I I / 120.81 1 
Tranvlcv~rOmine I Innovator 1 1 1  1 319.47 + 1 3514.19 I 14 I 651.75 f 1 9124.43 19 1 309.38+ 1 2784.41 . -. 

product 224.67 342.23 249.93 
Genericproduct 0 0 0 0 0 0 0 0 0 

Citalopram Innovator 9624 436.62 + 4202016.09 10416 440.49 f 4588104.69 9382 438.78 + 41 16675.23 
product 142.46 141.71 141.23 

I I I I I I I I I 
Generic product 1 0 1 0  10 10 1 0  10 10 10 10 

Fluoxetine 1 Innovator 1 266 1 292.57+ 1 77822.95 1 257 1 274.12 f / 70447.83 1 229 1 263.99 f / 60453.10 

product 274.75 279.46 
Generic product 0 0 0 0 0 0 0 0 0 

Lithium Innovator 975 267.05f 260373.70 1039 276.10 + 286869.94 1017 264.56+ 269053.69 
product 129.93 135.48 131.98 
Generic product 0 0 0 0 0 0 0 0 0 

Flupenthixol Innovator 708 309.52+ 219143.50 792 309.80 f 245360.29 727 307.54 + 223578.56 

Mirtazapine 

Nefazodone 

product 1 1 157.11 1 1 1 174.83 I 1 1 155.52 1 
Generic product I 0 10 1 0  / 0 1 0  / 0 10 10 / 0 
Innovator 1 11 56 1 475.88 ?L 1 550120.03 / 1155 1 474.61 f / 548170.50 1 1115 1466.29+ 1 519917.63 
product 181.75 171.31 180.70 
Generic product 0 0 0 0 0 0 0 0 0 
Innovator 554 426.65 f 236362.1 7 571 446.62 + 255018.94 473 442.80 + 209442.86 
product 151.49 156.45 173.03 
Generic product 0 0 0 0 0 0 0 0 0 
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Table C.1. for AmitriptylinelChlordiazepoxide for May 2002- August 2002 

Table C.2. for AmitriptylinelChlordiazepoxide for September 2002- December 2002 

Table C.3. for AmitriptylinelChlordiazepoxide for January 2003-April 2003 



Table C.4. for Citalopram for May 2002- August 2002 

1 n= 36930 
- 1 ( ( 149.44 / / ( ( 1 1 

Table C.5. for Citalopram for September 2002- December 2002 

1 n=34820 I j 145.26 1 I I 

Table C.6. for Citalopram for January 2003-April 2003 

Table C.7.of Flupenthixol for May 2002August 2002 

n= 1300 
Fluanxol@ 1 .Omg TAB 
n=1246 
Fluanxol@ 0.25mg TAB 
n=590 

33.70 1. 15.80 

35.39 i 16.31 

41991 

20880 

125.31 
346.66 f 
158.81 
201 .71 i 
93.76 

431933.37 

119007.82 

X 

X 



Table C.8. of Flupenthixol for September 2002-December 2002 

Table C.9. of Flupenthixol for January 2003- April 2003 

n= 1022 
FluanxoD I .Omg TAB 
n=1073 
Fluanxol@ 0.25mg TAB 
n=482 

Table C.10. of FIuphenazineINortriptyline for May 2002-Augusl2002 

33.47 i 14.49 

37.39 i 19.53 

n= 1342 
Fluanxol@ 1 .Omg TAB 
n=1217 
Fluanxol@ 0.25mg TAB 

35914 

18024 

33.43 f 16.33 

36.67 * 17.63 

127.39 
344.39 + 
146.05 
209.19 i 
112.32 

40678 

18886 

369528.86 

100829.41 

133.61 
365.17 + 
175.00 
212.95 i 

X 

X 

444411.50 

109667.26 

X 

X 



Table C . l l  of FluphenazineINortriptyline for September 2002 - December 2002 

Table C.12 of FluphenazineINortriptyline for January 2003-April 2003 

Table C.13 of Fluvoxamine for May 2002-August 2002 

Table C.14 of Fluvoxamine for September 2002- December 2002 



Table C.15 of Fluvoxamine for January 2003 -April 2003 

~ ~~ I n= 3550 1 192.43 I I 

Table C.16 of Lithium for May 2002- August 2002 

Table C.17 of Lithium for September 2002- December 2002 

. 
n= 1614 I 1 82.57 I 1 I I I 
CamcolitB z50mg TAB 1 82.61 * 37.67 I 108553 I 285.31 * 1 374903.39 



Table C.18 of Lithium for January 2003 -April 2003 

Table C.19 of Lofepramine for May 2002- August 2002 

Table C.20 of Lofepramine for September 2002- December 2002 

EmaldenB 70mg TAB 
n= 1058 

50.37 t21.13 53296 287.40 i 
245.39 

304074.14 X 



Table C.21 of Lofepramine for January 2003 April 2003 

Table C.22 of Maproteline for January May 2002- August 2002 

Table C.23 of Maproteline for September 2002- December 2002 

n= 347 1 1 1 182.14 1 I I I 1 
X 51774.10 LudiomilB 75mg TAB 

n=102 
35.88 * 11.97 3660 507.59 * 

193.49 



A~pendix 

Table C.24 of Maproteline for January 2003 -April 2003 

n= 269 I I 1 164.58 I I I I I 
Ludiomil@ 75mg TAB / 36.39 t 12.39 1 2220 1 550.52 i 1 33581.48 I x 

Table C.25 of Mianserin for May 2002- August 2002 

Table C.26 of Mianserin for September 2002- December 2002 

n= 1410 I I I 150.25 I I I I I 
Lantanaon@ 100mg TAB 
n=1389 

40.02 i 20.75 55587 141.11 * 
67.63 

196008.58 X 



Table C.27 of Mianserin for January 2003- April 2003 

Table C.28 of Mirtazepine for May 2002- August 2002 

n= 1460 I I I 158.79 I I I I I 

Table C.29 of Mirtazepine for September 2002- December 2002 

Lantanaon@ IOmg TAB 
n.1400 

1 164.35 
Remeron@ l5mg TAB 323.95 + 268558.37 X 

98.96 

40.14 t 22.11 56194 141.26 t 
71.73 

197759.06 X 



Appendix 

Table C.30 of Mirtazepine for January 2003- April 2003 

Table C.31 of Nefazodone for May 2002- August 2002 

n= 3484 I I / 167.54 I I I I I 
RemeronB l5mg TAB 
n=1146 

125.35 

27.07 f 9.74 

SerzoneB lOOmg TAB 
n=888 
Serzona starterpack 
n=-45 

n= 1484 
Serzona 100mg TAB 
n=764 
Serzona starterpack 
n=26 

31024 

Table C.32 of Nefazodone for September 2002- December 2002 

43.34 i 18.38 

41.78 + 3 31 

44 03 f 17.95 

42.00 f 0 

333.76 f 
113.45 

38489 

1880 

33645 

1092 

382488.91 

293.99 f 
115.11 
278.21 f 
22.63 

129.30 
324.67 f 
122.62 
299.65 * 
0.29 

X 

261064.35 

12519 23 

248045.38 

7790.89 

X 

X 

X 

X 



Table C.33 of Nefazodone for January 2003 - April 2003 

Table C.34 of Notriptyline for May 2002 -August 2002 

52.84 * 17.77 76200 485.52 * 700124.94 X 

Table C.35 of Notriptyline for September 2002 - December 2002 

n= 1442 
Serzon& 100mg TAB 
n=859 
Serzonm starterpack 

TableC.36 of Notriptyline for January 2003 -April 2003 

43.02 * 18.11 

42.00 + 00 

36952 

1092 

155.43 
348.21 i 
134.68 
300.61 f 

299115.88 

7815.89 

X 

X 



Table C.37 of Paroxetine for May 2002- August 2002 

Table C.38 of Paroxetine for September 2002 - December 2002 

Table (2.39 of Paroxetine for January 2003- April 2003 

TableC.40 of PerphenazinelAmitriptyline for May 2002- August 2002 

n=93 
EtrafonB F TAB 
n=75 
EtrafonB A TAB 
n=l I 

36.53 f 16.13 

32.73 + 9.05 

2739 

360 

pppppp 

294.48 f 128.41 

191.84 f 94.76 

22085.76 

2110.24 

X 

X 

- 



Table C.41 of PerphenazinelAmitriptyline for September 2002-December 2002 

n= 88 1 I 
Etrafonn D TAB / 51.89 i 30.20 1 3164 1 472.32 i268.31 1 28811.89 1 X I 
n=61 
Etrafonn F TAB 31.82 -t 12.58 1400 340.52 f 129.05 14982.92 X 
n=44 
EtrafonB A 80 -t 0 60 421.59iO 421.59 X 
n=l 

Table C.42 of PerphenazinelAmitriptyline for January 2003- April 2003 

n= 82 
EtrafonB D TAB 
n=62 
Etrafonn F TAB 
n=69 
EtrafonB A 

40.53 -t 26.24 

35.81 + 14.60 

25.00 i 5.77 

2513 

2471 

100 

400.76 -t 260.78 

405.22 f 160.80 

229.29 f 52.49 

24847.07 

27980.43 

917.14 

X 

X 

X 



A~pendix 

Table C.43 of Reboxetine for May 2002 - August 2002 

Table C.44 of Reboxetine for September 2002- December 2002 

Table C.45 of Reboxetine for January 2003- April 2003 

EdronaxB TAB 47.86 * 17.63 31062 392.87 .t 254969.52 X 
n= 649 

Table C.46 of Sertraline for May 2002- August 2002 

132.76 

EdronaxB TAB 
n= 844 

46.47 f 17.41 39222 412.95 t 
143.67 

348526.18 X 



Appendix 

Table C.47 of Sertraline for September 2002- December 2002 

Table C.48 of Sertraline for January 2003- April 2003 

Table C.49 of Tranylcypromine for May 2002 -August 2002 

Table C.50 of Tranylcypromine for September 2002 - December 2002 



ADDendix 

Table C.51 of Tranylcypromine for January 2003- April 2003 

Table C.52 of Trazodone for May 2002 -August 2002 

n= i475 
- 

Molipaxina 100rng CAP 37.92 + 18.30 45348 548.01 i 655421.60 X 
n=1196 259.88 

Table C.53 of Trazodone for September 2002 - December 2002 

Table C.54 of Trazodone for January 2003- April 2003 

n= 1180 0 
Molipaxin@ 100mg CAP 1 38.86 * 18.79 1 40378 / 611.95 * / 635818.33 / X 1 1 1 



Table C.55of Venlafaxine for May 2002 -August 2002 

Table C.56 of Venlafaxine for September 2002 - December 2002 

n= 6866 
Efexom SR 150mg TAB 
n=3935 
Efexom 37.5mg TAB 
n=2198 
Efexom 75mg TAB 
n=1103 

30.76 i 8.15 

47.38 i 20.44 

40.66 f 17.81 

. 
n= 6629 
EfexorB SR 150mg TAB 
n=3359 
Efexom 37.5mg TAB 
n=1864 
Efexoa 75mg TAB 
n=858 
Efexoa 50mg TAB 
n=207 

121023 

104128 

44852 

Efexom 50mg TAB 
n=268 

30.44 + 7.09 

47.1 1 t 19.93 

40.09 + 16.19 

44.98f 18.19 

14145 52.78 i 20.83 

150.48 
838.04 i 
223.48 
338.31 i 
137.91 
556.66 i 
241.05 

101149 

87816 

34398 

9310 

478.50 f 
189.18 

3297703.06 

743609.06 

614001.06 
~~~~~~~ 

139.18 
864.11 i 
200.39 
349.57 i 
139.18 
569.76 i 
256.89 
432.14 i 
158.39 

X 

X 

X 

128237.59 X 

2902532.70 

651604.22 

488858.17 

89453.64 

X 

X 

X 

X 



Table C.57 of Venlafaxine for January 2003 -April 2003 

. 
n= 7337 
EfexorB SR 150rng TAB 
n=3925 
Efexom 37.5rng TAB 
n=2114 
EfexorB 75mg TAB 
n=862 
EfexorB 50rng TAB 
n.276 

29.98 * 3.77 

43.39 f 18.28 

41.85 f 20.00 

46.62 * 19.09 

11 7686 

91728 

36079 

12867 

162.25 
886.78 .t 
225.13 
338.56 f 
129.89 
618.86 * 
295.12 
464.19 * 
175.63 

3480617.38 

715710.01 

533461.60 

128116.50 

X 

X 

X 

X 


