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Executive summary

Aims

The globd ams of the present project concern:

(1) the estimation of cogts for society of problem drug use, and

(2) the assessment of the cost-effectiveness of different forms of intervention usng
models.

The main questions explored by the project are:

- what isthe cost-of-ilIness related to some infectious diseases (HepB/C and HIV)
among IDUs?
what isthe influence of epidemiologica developments on resulting hedlth care
cogts for these diseases (cure/care/prevention)?
what information is needed to ultimately construct cost- effectiveness scenarios for
different interventions?

During the project the emphasis shifted to HCV specificdly in view of the rdatively

little knowledge about this disease.

Results

The results of the workgroup's activities are presented in Annex 1 to 4, and in section

1.4 Monograph of the present report.

Annex 1. Report Workshop Theimpact and costs of HCV, HBV and HIV infection

in |nJed|ng drug usersin the European Union. Its main conclusions include:
basic epidemiologica research trying to €ucidate the dynamics of the spread of
HCV inIDUsis gl inconclusive and motivates further epidemiologica study.
Data needs and methodological problems concerning the epidemiology of HCV
have been identified;
agenera overview of the spread of HIV/AIDS, HBV and HCV among IDUsin
Europe shows that HIV, HBV and HCV condtitute a mgor hedlth burden for IDUs
in Europe and are still not under control. Harm reduction has become an
acceptable option in most EU countries, but coverage can be improved,
moddling approaches for transmission of HCV and related data needs have been
defined. Modelling of the spread of HBV and subsequent economic evauation of
potentid interventions (vaccination, screening) have aready been daborated. This
work provides the format for the evaluation of interventions with respect to HCV;
further economic research should be devoted to preval ence-based estimation of
codts, and the extension of the estimation of health care costs to socid costs of
drug addiction

Annex 2. Wiessing LG, Hartnoll R, Houweling H, Jager JC, Downs AM, Hamers F:

Impact and Control of AIDS, HIV, and Hepatitis B and C Among Injecting Drug

Usersin Europe: An Exploratory Overview. It presents amongst others:
estimates of higtorical HIV incidence derived by back-caculation from AIDS
cases followed by recent data on seroprevaence of HIV, HBV, and HCV;
agenera impression of implementation and possible effects of harm-reduction
measures in countries of the EU;

3
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Table 2. Prevdence of antibodies againgt hepatitis B and hepatitis C among
injecting drug usersin EU countries, EMCDDA 1998

Hepatitis B HepatitisC
Year Data Percent  Year Data Percent
anti-HBV anti-HCV
+ +
Austria(1) 1996 Vienna: Hospitd, low (50-56) 1996 Vienna: Hospital, low (72-79)
threshold treatment threshold treatment
Belgium - - - - - -
Denmark (2) 1995 Estimate 21 1995 Estimate 50
Finland (3) 1997 Helsinki: Needle (34) 1997 Helsinki: Needle (53
exchange, self-reports exchange, self-reports
France (4) - 1995 Survey treatment centres, 53-70
self-reports
Germany (5) 1996 Dortmund: Treatment (48) 1996 Dortmund: Treatment (63)
Greece (6) - - - 1997 M ethadone/drug free 50-94
treatment
Ireland (7) - - - 1992/93  Dublin; Treatment (84
Italy (8) 1997 Treatment 40 1997 Treatment 67
Luxembourg (9) 1997 Treatment, self-reports 22 1997 Treatment, self-reports 19
Netherlands (10) 1994/96 Rotterdam/Heerlen/Maas (59-63) 1994/96 Rotterdam/Heerlen/Maas (74-84)
tricht: Treatment tricht: Treatment
Portugal (11) - - - 1996 Treatment, self-reports 74
Spain (12) 1996 Treatment 59 1996 Treatment 83
Sweden 1997 Study 9 prisons, saliva 55 1994 Stockholm: Study (92
13 prison/treatment (14)
United Kingdom 1996 Unlinked Anonymous, 22 1994 Survey treatment centres 48-77
England and Wales (15) (16)

Annex 3. Jager JC, Achterberg PW, Wiessing L, Hartnall R, Postma M J: Infectious

diseases and drug abuse: conceptud modelling of consequences and interventions.

Poster presentation. It presents amongst others:
a conceptua modd covering the field of infectious diseases and drug abuse. Its
five basic components are drug use, drug use-related policy, determinants of drug
use and effects, individud effects of drug use and the socid burden of drug use.

Annex 4. PossmaMJ, Wiessng LG, Jager JC: Pharmaco-economics of Drug
Addiction; Estimating the cogts of HCV, HBV and HIV infection among IDUs in EU-
countries. It presents amongst others.
- estimated costs for drug-addiction related HCV, HBV and HIV amounting to
EUR1.89 hillion in the basdine with HCV taking account of approximately 40%
of these costs,
the distribution of these costs over the ten countries considered: Spain and Italy
make up 72% of tota EU-codts (= EUR1.4 billion) with relaively large shares for
drug-related HIV costs. Estimated drug-related costs in the UK and Germany are
primarily caused by hepetitis,
edimated lifetime costs of HIV-infection for the ten EU countries. These vary

from EUR42,500 for the UK to EUR90,800 for France:

Figure 3: Cogis of HCV (white), HBV (grey) and HIV (black) in € (millions) for
ten EU-countries.
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1.4 Monograph

Jager JC, Wiessing LG, Limburg LCM, et a. Impact and costs of Hepatitis C in
injecting drug users. (Lisbon: EMCDDA, 2002).
The monograph is very much an daboration and extension of the work as reported on
in the annexes. It presents amongst others:
aconceptua mode of the drugs problem, which is an eaboration of the model
presented in Annex 3. The model structures the complexity of the drugs problem
and the interrel ationships between the subject matter of the parts of the book.
Part 1
- information on the latest developments in the diagnostic and trestment moddities
of HepC and more specificdly in IDUs. In the last few years mgor advancesin
the treatment of HepC have been made. IDUs, however, seem asyet to profit little
from them;
epidemiological data on the spread of HepC in IDUs in Europe and European data
on coverage of prevention responses,
Part 2
the results of amathematical modd for HepC transmisson dynamics and of a
model of the population of IDUs in the European Union;
Part 3
estimates of the health care codts rdated to injecting drug use-related HepC, (HIV
and HepB) ca culated by means of an incidence/prevaence mode!;
outcome of acomparison of no antivira trestment to antivird trestment in IDUS
with higtologicaly moderate HepC. Initid combination thergpy in this group
should reduce therisk of cirrhogis, prolong life and be cogt- effective.
Part 4
estimates of indirect costs by means of the market gpproach and human capitd
gpproach and of the socid codts of injecting drug use in particular in France by
means of the cogt-of-illness method and in Switzerland by means of anewly
developed va uation method;
Part 5
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policy options for the prevention and management of HepC in IDUs and estimates
of the cost-effectiveness of trestment and prevention, in particular methadone
maintenance program;

modd s that enable the relative weighing of various drug control programs thereby
providing atool for the divison of scarce resources among these programs.

What still needsto be done
Models used for the analysis of transmisson and prevention of HCV in IDUs or for
estimates of drug abuse-related costs need to be build and elaborated.
Methods to estimate the costs need to be further developed.
Building modelsis an iterative process, better data enables better models, whichin
turn enable more adequate estimates. Better data need to be obtained on
HepC disease stages, and their determinants and riskfactorsin IDUS,
HepC-related hedlth care utilization by IDUS,
HepC prevention strategies, in particular their efficacy, efficiency and costs.
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SCIENTIFIC REPORT
1. Scientific overview

11  Summary

The global objectives of the present project concern
(3) the estimation of codts for society of problem drug use, and
(4) the assessment of the cost-€effectiveness of different forms of intervention using
models.
Within the framework set by these objectives the work in the first period of the project
garted to explore the following questions (see project CT98EP06 funded by
EMCDDA):
- What is the cost-of-illness related to some infectious diseases (Hepatitis B/C and
HIV) among IDUS?
What is the influence of epidemiologica developments on resulting hedth care
costs for these diseases (cure/care/prevention)?
What information is needed to ultimately congtruct cost- effectiveness scenarios
for different interventions?
Further objectives of the project are networking and stimulation of cooperative
research of experts.
It should be noted that the emphasis of the work performed shifted from the impact
and cogts of drug injecting related diseases to the impact and costs of infections with
HCV inview of the relativey little knowledge about HCV.

1.2 Overview of activities

A Working Group was formed and extended (see Section 3 below).
A Working Group meeting was held 24th — 25th June 1999 at the Nationd
Ingtitute of Public Health and the Environment (RIVM), Bilthoven, the
Netherlands. The project has been structured around three subgroups on
Epidemiologicd and Socid Impact, Mathematica Modelling, and Economic
I mpact.
Subsequent to the Workshop activities focussed on extenson and el aboration of
the work concerning
- further development of new method (modd for indirect cost estimation -
MICE) to standardize the estimation of indirect costs of drug use and
interventions in different European countries,
- theliterature search on impact and costs related to HCV infections;
- asydematic review of the literature on economic evauation of hepatitis B
vaccination drategies (De Wit & Welte, 1999);
- modelling the spread of HBV and anadlysing the cost-effectiveness of nationd
HBV vaccination (De Wit et d, 2000a; De Wit et a, 2000b; Struijset d,
2000);
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- eaboration and internationa discussion (participation in severa conferences,
see Section 2 below) of the methods developed to estimate (socid) costs of
HIV, HBV and HCV infections related to drug addiction (Antonanzas, 2000).
During ameeting November 13" 2000 at the Nationa Ingtitute of Hedlth and the
Environment (RIVM) it was decided to publish an EMCDDA Monograph that
would present an overview of the date of the art in research, modelling and policy
meaking with regard to HepC in IDUs.

1.3 Overview of results

The mgor results as yet achieved by the Working Group are presented in the
following annexesto this report:

Annex 1: Report Workshop: The impact and cogts of HCV, HBV and HIV infection
in injecting drug usersin the European Union;

Annex 2: Wiessing LG, Hartnoll R, Houweling H, Jager JC, Downs AM, Hamers F:
Impact and Control of AIDS, HIV, and Hepatitis B and C Among Injecting Drug
Usersin Europe: An Exploratory Overview. Also in: inaugural mesting report.
Nationda Ingtitute of Drug Abuse, Nationa Ingtitutes of Hedlth, US Department of
Hedth and Human Services: 1999, 23-35;

Annex 3: Jager JC, Achterberg PW, Wiessing L, Hartnoll R, Postma MJ: Infectious
diseases and drug abuse: conceptud modelling of consequences and interventions.
Poster presentation. European Conference Perspectives on Infectious Disease
Research, Dresden, February 1-3, 1999;

Annex 4: PogmaMJ, Wiessing LG, Jager JC: Pharmaco-economics of Drug
Addiction; Egtimating the costs of HCV, HBV and HIV infection among injecting
drug usersin EU-countries.

Annex 1
Report Workshop: The impact and cogts of HCV, HBV and HIV infection ininjecting
drug usersin the European Union. It presents
the results of a Workshop (June 1999) on the impact and costs of HCV, HBV and
HIV in IDUs (section 3);
details concerning Workshop, Working Group, project related projects and project
related publications and contributions to conferences (Appendices A-D).
The report has been extended to include
the outcomes of a literature search concerning impact and costs related to HCV
infections (section 4, Appendix E).

Its main conclusons are:

- Basic epidemiologica research trying to €ucidate the dynamics of the spread of
HCV in IDUsis dill inconcusive and mativates further epidemiologica study.
Data needs and methodologica problems concerning the epidemiology of HCV
have been identified together with necessary actions to solve these needs and
problems by extension of surveillance, initiation of cohort studies, and
development of backcalculation (e.g. from cirrhosisto incidence and prevaence
of HCV) (section 3.2.1, section 3.2.3 and section 3.5.1).

A generd overview of the spread of HIV/AIDS, HBV and HCV among IDUsIn
Europe shows that HIV, HBV and HCV congtitute amgjor health burden for IDUs
in Europe and are gtill not under control. Harm reduction has become an

8
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acceptable option in most EU countries, but coverage can be improved (section
3.2.2; see dso Annex 2).
Modédlling approaches for transmission of HCV and related data needs have been
defined (section 3.3.1, section 3.3.2, section 3.3.3). Modelling of the spread of
HBYV and subsequent economic evauation of potential interventions (vaccingtion,
screening) have aready been elaborated. Thiswork provides the format for the
evauation of interventions with repect to HCV (section 3.4.1).
A preliminary cost estimate for incidence-based drug-addiction-related costs for
infectious diseases (HIV, HBV, HCV) has been provided. Estimated drug-
addiction-related costs of HIV/AIDS, HBV and HCV amount to 1871 million
EUR for the EU asawhole. HIV takes account of the mgor part of these costs
(71%), followed by HCV (24%) and HBV (5%; section 3.4.2; see dso Annex 5).
Further economic research should be devoted to prevaence-based estimation of
cogts, and the extenson of the estimation of health care costs to social costs of
drug addiction.
The workshop report has been extended to include a literature review on ‘Impact and
costs of HCV inintravenous drug users.
The literature review is an inventory of the basic knowledge on the impact and
costs of HCV in IDUs. The mgority of the articles addresses the clinicd and
epidemiologica aspects of the HCV in IDUs. Very little research has been done
on the development of the diseasein IDUs and even less so on the costs of HCV
in1DUs,

Annex 2
Wiessng LG, Hartnoll R, Houweling H, Jager JC, Downs AM, Hamers F: Impact and
Contral of AIDS, HIV, and Hepatitis B and C Among Injecting Drug Usersin
Europe An Exploratory Overview. It presents
agenera overview of the spread of HIV/AIDS, HBV, and HCV among IDUsin
Europe by describing recent data collected by two European monitoring centres:
EMCDDA and CESES,
relevant modelling data that were obtained in the framework of the European
Union Concerted Action on Multinational AIDS Scenarios (BMH1-CT94-1723),
co-ordinated by the Netherlands Nationd Ingtitute of Public Health and the
Environment (RIVM). Because of the differencesin geographic coverage of the
available data and estimates, the main emphasis of this paper is on countries of the
EU. Information on reported AIDS casesis available from CESES dso for Central
and Eastern Europe (and Asian countries of the former Soviet Union). As results
came from different studies and monitoring activities, athematic structure was
chosen for this overview;
adescription of patterns of the spread of AIDS among IDUS,
estimates of historical HIV incidence derived by back-cdculation from AIDS
cases followed by recent data on seroprevaence of HIV, HBV, and HCV;
agenerd impresson of implementation and possible effects of harm-reduction
messures in countries of the EU.

Annex 3

Jager JC, Achterberg PW, Wiessing L, Hartnoll R, Postma M J: Infectious diseases
and drug abuse: conceptual modelling of consegquences and interventions. Poster
presentation. It presents

9
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a conceptual model which departs from five basic components, i.e. drug use,
policy related to drug use, determinants of drug use and effects, individud effects
of drug use and the socid burden of drug use;
an eaboration of the conceptuad modd with concrete examples of interrdated
issues in terms of policies and interventions, undesired hedlth effects, adverse
socid and legal events and use and costs of hedlth care services and socid and
legd indtitutions
The modd serves as abasisfor chapter 1 of the Monograph (see Section 1.4.2 below).

Annex 4

PostmaMJ, Wiessing LG, Jager JC: Pharmaco-economics of Drug Addiction;

Estimating the costs of HCV, HBV and HIV infection among injecting drug usersin

EU-countries. It presents

- aprdiminary estimate of the costs of drug-addiction rdlated HCV, HBV and HIV
in countries of the European Union. These codisreflect arelevant share of total
costs for drug addiction. The results were obtained by the incidence-based
approach;
the distribution of these costs over the ten countries considered: Spain and Italy
make up 72% of tota EU-costs (approximately EUR1.4 billion). Both countries
show reldivey large shares for drug-related HIV costs. Estimated drug-related
cogtsin the UK and Germany are primarily caused by hepatitis
estimated cogts for drug-addiction related HCV, HBV and HIV amounting to
EUR1.89 hillion in the basdine with HCV taking account of gpproximately 40%
of these costs,
the results of one-way sengtivity andysis. Variation in the discount rate induces
the smallest changesin tota cogts. Estimated costs range from EUR1630 to
EUR2159 (minus 14% and plus 16% of the basdline, respectively). Multi-way
sengtivity andydsindicates estimated cogts up to EUR2570 million;
estimated lifetime cogts of HIV-infection for the Sx countries with detalled
information available (France, Greece, Itdy, Netherlands, Spain and UK) and the
average gpplied to the other four countries (Belgium, Denmark, Germany and
Portugd). These vary from EUR42,500 for the UK to EUR90,800 for France.

November 13" 2000 a meeting took place at the National Institute of Health and the
Environment (RIVM) to discuss the planning of further work. Present at this meeting
were Lucas Wiessing, the area-coordinator, and several Dutch members of the
Working Group. It was then decided to publish an EMCDDA Monograph that would
present an overview of the sate of the art in research, modelling and policy making
with regard to Hepatitis C in IDUs. It would bring together the expertise of the
members of the Working Group and if needed relevant others. In the fifth 6-month
period activities primarily focussed on the design, planning and organisation of the
monograph. Mgor activities in the last 6-month period related to keeping in touch
with the authors about their contributions, writing various chapters of the monograph,
and organising the review process.

1.4  Monograph

The monograph is tentatively entitled “Impact and Costs of Hepetitis C in Injecting
Drug Usersin the European Union™.
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1.4.1 Design

Focus
natura higtory, trestment and prevention of Hepdtitis C;
epidemiologica impact of Hepetitis C in IDUs in European Union;
hedlth care codts,
cost-effectiveness of trestment and prevention of Hepatitis C in IDUs in European
Union;
current policy options,
extension to socid codts of drug abuse;
quantitative results rather than methods.

Consderable attention will be paid to the natura history, trestment, prevention and
epidemiology of Hepatitis C in IDUs. Thisinformation is indispensable for the modelling
of injecting drug use and of transmisson of Hepetitis C in IDUs aswdl| asfor the
determination of the direct, indirect and socid costs of Hepatitis C in IDUs. Results of
these modelling activities will be an important input for the formulation of policy options
and recommendations regarding the prevention and management of Hepdtitis C in IDUs.
Although, little is as yet known about the qudity of life of patients with Hepatitis C, let
aone IDUs with Hepatitis C, efforts will be made to explore this new field of research.
Another mgor focus will be the policy options for the prevention and management of
Hepdtitis C in IDUs. Specific atention will be paid to the codt- effectiveness of trestment
and interventions, in particular to the cost-effectiveness of needle exchange programs and
methadone maintenance programs.

Target
to inform policymakers on the present Sate of knowledge;
to formulate and if possible answer policy reevant questions,
to make recommendations regarding policy on Hepatitis C in IDUs.

The main target is to provide policymakers with up-to-date information thus to enable
them to develop evidence-based policy and to come to informed decisions. This has
important consequences for the style of the information presented.

During the latest period activities focussed on the redisation of the EMCDDA
Monograph. In accordance with the design of the book seventeen authors (internationa
experts) were invited to contribute a chapter to the book, al accepted the invitation
though one withdrew just before the submission deadline; the review process, which
involves areview by two experts and atext editor, has been arted; the fina draft of the
monograph will be presented to the EMCDDA in the course of next year. The
EMCDDA will findise the publication of the monograph.

1.4.2 Contents
The Monograph focusses on the impact and cogts of Hepatitis C in IDUs, their

causation, and the ways in which to affect them with the ultimate aim to support
policy-meking a EU leve.
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Chapter 1 presents a detailed conceptual modd for the drugs problem and
concomitant hedth, socid and legd issues. As such it formdizes the interreaionships
between the different aspects of problem drug use and Hepatitis C.

Chapters 2 till 17 are divided into five parts, with each part focussing on specific
aspects of the Hepatitis C among IDUs.

1. Conceptua modd for drugs problem. J.C. Jager, L.C.M. Limburg and L. Wiessing
This chapter sets out to structure the complexity of the drugs problem and to
position the many interlinked phenomena regarding the subject maiter of this
monograph within the drugs field by congtructing a conceptua mode!.

Part |: Natural history, treatment, epidemiology and prevention.

The primary focus of Part | isthe biomedica background of the disease (the

infectious agent causing the disease, natura history of the disease, disease stages and

corresponding qudity of life) and the effectiveness of interventions including hedth

care (diagnogtic and treatment modalities) and prevention activities. As a disease

caused by abiotic agent, the Hepatitis C virus, it is an infectious disease. It isadrug-

related disease, in that by using drugs the virus may be transmitted by blood contact.

The blood contact takes place by needle sharing in injecting of drugs. Thus the soread

of the virus and the spread of injecting drug use interact.

2. Natura higtory and trestment and prevention of Hepatitis C in injecting drug users—
anoverview. L.C.M. Limburg
This chapter presents a brief overview of the natural history and disease stages of
Hepatitis C, diagnostic and treatment modadlities for IDUs, and prevention strategies
targeted a IDUs.

3. Recent developmentsin Hepatitis C diagnostics and trestment. T. Poynard
In the last few years there have been mgor developmentsin the diagnostics and
treatment of Hepatitis C. A detailed account of the latest diagnostic and trestment
modalities for Hepatitis C and ther efficacy in the various stages of the disease will
be given.

4. Qudity of life and Hepatitis C. G. Foster
Hepatitis C affects the qudity of life of most patients, though in different degrees.
Changesin qudity of life in intravenous drug users seem to be larger than in other
Hepatitis C patients. Because of its highly unpleasant Side-effects, combination
theragpy with interferon and ribavirin may impair qudity of life. Other factors thet
may contribute to the impairment of qudlity of life include knowledge of the
infection, cytokine release and cerebrd infection.

5. Epidemiology of Hepatitis C (and Hepatitis B and HIV) in injecting drug usersin the
European Union. L. Wiessing
Epidemiologica studies available in Europe on spread of Hepatitis C and other drug-
related infectionsin IDUs and present data collected by the EMCDDA are reviewed.
An atempt is made to describe the link between spread of Hepatitis C and spread of
injecting drug use, and to compare spread of Hepatitis C with spread of HIV and
Hepatitis B. European data on coverage of prevention responses is presented.

Part I1: Understanding the dynamics of injecting drug use and Hepatitis C epidemics.
It focusses on the (potentid) interdependencies of the occurrence of injecting drug use

and the spread of the epidemic. These processes involve the interaction of life style,

the compostion of relevant populations and the transmission of acommunicable

disease (in terms of infectiousness, infectivity, susceptibilty). The complexity of the
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processes requires a mathematica modelling gpproach to analyse the current Situation
and to develop what-if scenarios concerning intervention strategies (medicd
treatment, prevention).

6.

Modelling the transmission of Hepatitis C in injecting drug users. M. Kretzschmar
The issues to be dedt with in developing a mathematica model for Hepatitis C
transmission dynamics are discussed. The modd takes into account the most
important stages of infection and the heterogeneity in IDU behavior. The modd is
used to estimate the prevention effort needed to substantialy reduce Hepatitis C
transmission or even interrupt the virus circulation, and eventudly to Smulate the
effects of various prevention and intervention strategies on the prevaence and
incidence of Hepetitis C.

Moddling injecting drug use in the European Union. C. Ross and N. Esposito
The population of IDUs in the European Union is estimated on the basis of a
dynamic model of the health consequences, using in particular AIDS en Hepatitis C
incidence data.

Part I11: Direct health care costs of drug-related Hepatitis C infection.

Part 11 concerns againgt the background of the consequences of drug use at individud
leve, the conseguences at population leve, viz. the hedth effects and use and cost of
heslth care services.

8.

Codting of Hepatitis C, HIV and Hepatitis B in injecting drug users. M.J. Postma
A modd is developed to estimate the hedlth- care costs related to injecting drug
use-related Hepatitis C, HIV and Hepatitis B. The model covers a multi-country
area, such as the European Union. The model relates relevant cost estimates to
incidence and/or prevaence estimates of drug use and infectious diseases among
drug users. Aggregate estimates are related to macro-economic quantities, such as
GDP and hedlth-care budgets.

Cogts of trestment of Hepatitis C. J.B. Wong, D.L. Sylvestre and U. Siebert

By means of computer cohort smulation, no antiviral trestment is compared to
antivird therapy in IDUs with histologically moderate Hepatitis C or cirrhoss. In
this group initid combination therapy should reduce the future risk of cirrhoss,
prolong life, and be cogt- effective.

Part IV: Wider costs of drug use and drug-related Hepatitis C infection.

Part IV isan extendgon of Part 111 and an exploration of other effects of drug use.
Besdes direct hedth care costs at the population levd, it dso considers the wider
costs of drug use and drug-related costs of Hepatitis C infection.

10.

11.

Indirect costs of injecting drug use. RA. Wdte

Theindirect cogts caused by injecting drug use are estimated from different
perspectives, namely the perspective of IDUS, their employers, their family members
and the society. Theloss of paid and unpaid work is considered. Two approaches are
used to vaue the productivity loss: 1. Market gpproach (paid work: friction cost
method; unpaid work: subgtitution approach); and 2. Human capital approach.
Results are presented in EURO per IDU for Germany and the Netherlands,

Modd to compute the socid costs of injecting drug use. F. Antonanzas and M.
Veasco

A review of gudiesthat ded with the calculation of the socia cogts related to
unhedthy behavior, in particular injecting drug use is presented. Different methods

to estimate these costs are discussed. This review enables the proposal of amodel for
the socia cogts caused, in particular, by drug consumption and its related diseases.



12.

13.
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Edgtimation of the socid costs of illicit drug use in France. P. Kopp and N. Blanchard
The socid codts of illicit drug use in France are assessed by means of the cost-of-
illness method. The costs involved are made up by costs due to loss of productivity
and income, to imprisonment, law enforcement and the judicia and pend system, to
medicd care, and to premature degth. In al, they congtitute a considerable burden to
French society and amount to approximately 0,16% of the French GNP in 1997,
which is till rdatively smal compared to the costs of acohol and tobacco
consumption.

Assessment of the socid cogts of illicit drugs: production losses and reduced quality
of life. C. Jeanrenaud

This chapter proposes a methodol ogy to measure the cogts of illicit drug use. Such
costs involve costs due to productivity losses as well as the consequences for the
quality of life of drug addicts and the welfare of the community. On the bass of a
critica gppraisd of the human capitd and willingness-to-pay approaches, anew
vauation method is developed. Switzerland is used as an example to illustrate the
new method.

Part V: Policy options, cost-effectiveness and cost-benefit analyses of the prevention
and treatment of Hepatitis C in injecting drug users.

Part V isdirected a the integration information from previous chapters. Relevant

issues are policy options, cost-effectiveness and cost- benefit andlyses of the

prevention and treatment of Hepatitis C in IDUs.

14.

15.

16.

Policy options for prevention and management of Hepdtitis C in injecting drug users.
L. Wiessng.

Responses available for reducing transmission and consequences of Hepatitis C and
other drug-related infections among IDUS, ether by directly preventing transmission
(needle exchange, information on hygiene, Hepatitis B vaccination), indirectly
through reduction of injecting drug use (e.g. methadone maintenance) and through
Hepatitis C treatment of infected persons are discussed. An important issue is how to
reach IDU populations and/or hidden subgroups such as those who recently initiated
injecting drug use (e.g. outreach work). It is attempted to compare the potentia for
increasing effectiveness of the different gpproaches (e.g. rdated to different existing
coverage of methadone in European Union countries, or if possible related to dataon
hepatitis ¢ trestment uptake among IDUS).

Cost-effectiveness of treatment and interventions for Hepatitis C in injecting drug
users. G.AA. de Wit

An attempt is made to develop a cost-effectiveness modd targeted at HepatitisC in
IDUs. Thereto, adynamic mode for the transmisson of the diseasein IDUsand a
Markov-chain modd will be employed. Important questions relate to the
identification of the data needs of the modd and of methodological needs for future
research.

The impact and cost- effectiveness of methadone maintenance trestment in preventing
HIV and Hepatitis C. H.A. Pollack and R. Heimer

This chapter presents asmplified but pertinent epidemiologica mode to address the
question of the ability of substance abuse treatment to reduce infectious disease
spread. The modd is used to explore the cost per averted infection of arepresentative
methadone outpatient trestment regime in preventing HIV and Hepdtitis C in IDUs.

It gppears that this trestment is highly cost-effective as ameansto prevent HIV but
less so for Hepatitis C, that treatment qudity is more important to the success of
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Hepatitis C than of HIV prevention, and that it is most cogt-effectiveif gpplied to a
large fraction of IDUs.

17. Moddling policy optionsto control drug abuse. G. Tragler
This chapter focusses on the question how to divide scarce resources among
competing drug control programs such as trestment, prevention and law
enforcement. A smple modd of illicit drug use consumption is developed and
compared to other models. They enable the rdlative weighing of various drug control
programs.

1.4.3 Limitations and perspective of monograph

The subjectmatter of the monograph lies within the boundaries of the conceptud

mode for the drugs fidd. But, not every issue within the mode receives smilar
atention. Relatively less attention is given to aspects like socid and legd action,

socid and legd environment, adverse socid and lega events, use and cogts of socid
and legd indtitutions. Further work should be directed to these subjects. The
conceptua mode, as presented in Chapter 1, represents the field of integration, which
should be covered to underpin a fully-fledged strategy development of the actions
againgt drug abuse and consequences.
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2. Exploitation and dissemination of results

Severd papers and contributions to conferences have been established in line with the
present project.
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Antofianzas F, Rodrigues R, Rovira J: Ideal and practical models for calculation the social costs of drug abuse.
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epidemiological data (CT.96.EP.05), Centre for Health Economics, University of York, York, 1997

Jager JC, Limburg LCM, PostmaMJ, Van Ameijden EJC, Rossi C,Wiessing LG: Final Report: Project to analyse
impact and costs of HCV, HBV and HIV infection in injecting drug usersin the EU CT.98.EP.06; RIVM number
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Kretzschmar M: Modelling infectious diseases and other health consequences: predicting future morbidity
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drug use and related problems using epidemiological data (CT.96.EP.05), Centre for Health Economics, University
of York, York, 1997
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Postma MJ, Tolley K, Jager JC: Modelling the health-care costs of drug-use-related disease. In: EMCDDA project:
study of options to develop dynamic models of drug use and related problems using epidemiological data
(CT.96.EP.05), Centre for Health Economics, University of York, York, 1997
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LTW de, Ruitenberg EJ: Pharmaco-economics of transfusion safety. Submitted.

PostmaMJ, Wiessing LG, Jager JC. Pharmaco-economics of drug addiction; estimating the costs of hepatitis C virus,
hepatitis B virus and human immunodeficiency virus infection among injecting drug usersin member states of the
European Union. Bulletin on Drugs & Crime (In press)
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Rossi C: Measuring the extent of illicit drug use by means of dynamic models of data production processes. In:
EMCDDA project: study of optionsto develop dynamic models of drug use and related problems using
epidemiological data (CT.96.EP.05), Centre for Health Economics, University of York, York, 1997

Struijs JN, De Wit GA, Kretzschmar MEE, Smits LIM, PostmaMJ, Van de Laar MJW, Jager JC: Kosten en
effecten van algemene vaccinatie tegen hepatitis B. Infectieziekten Bulletin, 11(7), 109-114, 2000

Wiessing LG, Hartnoll R, Houweling H, Jager JC, Downs AM, Hamers F: Impact and control of AIDS, HIV, and
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1 Summary

This workshop report presents
the results of aWorkshop (June 1999) on the impact and costs of HCV, HBV and HIV in
injecting drug users (section 3),
detail s concerning Workshop, Working Group, project related projects and project related
publications and contributions to conferences (Appendices A-D).

The report has been extended to include
the outcomes of aliterature search concerning impact and costs related to HCV infections
(section 4, Appendix E),

Asaresult of the workshop the emphasis has shifted to the impact and codts of infections with
HCV inview of the rdaively little knowledge about HCV. The following conclusons have been
stated.
Basic epidemiologica research trying to ducidate the dynamics of the spread of HCV in IDUs
is gl inconclusive and motivates further epidemiologica study. Data needs and
methodological problems concerning the epidemiology of HCV have been identified together
with necessary actions to solve these needs and problems by extension of surveillance,
initiation of cohort studies, and development of backca culation (e.g. from cirrhossto
incidence and prevaence of HCV) (section 3.2.1, section 3.2.3 and section 3.5.1).
A generd overview of the spread of HIV/AIDS, HBV and HCV among IDUs in Europe
showstha HIV, HBV and HCV condtitute a mgor hedlth burden for IDUs in Europe and are
il not under control. Harm reduction has become an acceptable option in most EU
countries, but coverage can be improved (section 3.2.2, Annex 2).
Moddling gpproaches for transmission of HCV and related data needs have been defined
(section 3.3.1, section 3.3.2, section 3.3.3). Modelling of the spread of HBV and subsequent
economic evauation of potentid interventions (vaccination, screening) have dready been
elaborated. Thiswork provides the format for the eva uation of interventions with repect to
HCV (section 3.4.1).
A preliminary cost estimate for incidence-based drug-addiction-related costs for infectious
diseases (HIV, HBV, HCV) has been provided. Estimated drug-addiction-related costs of
HIV/AIDS, HBV and HCV amount to 1871 million EUR for the EU asawhole. HIV takes
account of the mgjor part of these costs (71%), followed by HCV (24%) and HBV (5%;
section 3.4.2, Annex 5).
Further economic research should be devoted to prevaence-based estimation of costs, and
the extension of the estimation of health care costs to socid costs of drug addiction.
The literature review is an inventory of the basic knowledge on the impact and costs of HCV
in IDUs. The mgority of the articles addresses the clinica and epidemiologica aspects of the
HCV inIDUs. Apart from articles on the ecomonic aspects of the treatment with Interferon,
very few articles dea with economic aspects of HCV in IDUs per se (section 4).
A conceptua modd has been eaborated to cover the fied of the drugs problem and inherent
public health issues (see Annex 3). Thismodel enables usto order current idess, research
guestions, available data and data needs.



2 Background and ODbjectives

One important class of problemsin the field of drug use concerns the adverse effects of infectious
diseases on the hedlth status of drug users, their treatment and their prevention. Especidly,
infection with HIV and Hepatitis B and C virus (HBV and HCV) isaserious problem in
populations of intravenous drug users (IDU). Asthe transmission probability of HBV and HCV is
higher than for HIV, the prevalence of HBV and HCV isusudly much higher than HIV
prevaence. This study is directed at the estimation of hedth care costs and relations of the
underlying epidemiologica processes to these codts.

The objectives of the project concern the questions

- What is the cost-of-illnessrelated to HCV, HBV and HIV among IDU?

- What isthe influence of epidemiologica developments on resulting hedlth care costs
(cure/carel/prevention)?

- What information is needed to ultimately congtruct cost- effectiveness scenarios for different
interventions?

Further objectives were to congtruct an international network of experts (Working Group), to
organise a meeting of the Working Group to discuss these questions and to develop relevant
research.

Thus, the end products of the project are the assessment of an international Working Group and a
study on the cost-of-illness of HBV, HCV and HIV in populations of injecting drug users. The
study integrates hedlth economics, epidemiology and modelling experience. Impact and costs
related to HIV have dready been widely investigated, while HBV seems to pose alesser problem
in IDUsthan HCV. Therefore, the main emphasis of this report ison HCV, to alesser extent on
HBV, and only where necessary on HIV. The present document is the extended report of the
Workshop organised in the framework of the “Project to andyse impact and costs of Hepatitis
B/C and HIV infection ininjecting drug usersin the EU”.

Section 3 presents results of the Workshop (June 1999). Section 4 presents the outcomes of a
literature search concerning impact and costs related to HCV infections. Section 5 considers the
results of the project and presents main conclusions.

Appendices A-D give details concerning the Workshop (June 1999), Working Group, project
related projects and project related publications and contributions to conferences. Appendix E
presents the references resulting from the literature search discussed in section 4.

The present project -emphasis on impact and cogts related to infectious diseases in IDU- will be
continued within the frame of a subgroup of the TSER project on Drug Use Moddling (see
Appendix D). This subgroup (viz., the present Working Group) will develop cost- effectiveness
scenarios concerning socia costs of drug abuse. Therefore, the economists paid dreedy attention
to this aspect of problem drug use (see section 3.4.3, section 3.4.4 and Annex 4).



3 Methodology and Results

3.1 Introduction

Methodology to be used in the project comprises literature reviews, epidemiologica moddling,
scenario andysis and cost-€effectiveness analysis. Literature searches are directed to the cogt-of-
illness associated with drug related HBV, HCV and HIV infections. Cogt-of-illness comprises
direct hedlth care costs and indirect costs (productivity losses) of these infections and associated
diseases. Besides, intangible cogtsin terms of qudity of life losses could be explored aswell. An
overview of available hedth-indexes and the feasihility to describe and val ue consequences of
HBV, HCV and HIV infectionwith these heathrindexes will be made. The present work may be
seen as afirg step towards the estimation of Quality Adjusted Life Years (QALY'S), ameasures
that alows for the expresson of the impact of disease as a combination of reduction of both life-
expectancy and qudity of life.

One important areafor research in the field of problem drug use isthat of the cost-effectiveness of
interventionsin HBV, HCV and HIV prevention. A classfication in terms of key variables and
impact indicatorsisimplicitely presented in Annex 4 to the Progress Report. This classfication
presents the basic information for subsequent cost-effectiveness scenarios. Cost-of-illness results
will be linked with the outcomes of epidemiological modelling of the spread of HIV and Hepatitis
viruses in populations of drug users. Basicaly this means an extension of the traditiona cost-of-
illness methods, that could be labelled dynamic cogt- of-illness assessment. Using this method
guarantees that specific characterigtics of infectious diseases (a.0. dynamic character of
transmission; reation of cost-effectiveness of prevention with the incidence of the disease, which
can change under the influence of the relevant intervention/prevention; proper choice of time
horizon) are accounted for in costing. For ingtance, this means that costing will not be performed
for aone-year period, but alonger time frame has to be chosen to obtain redigtic results.

This project gives results that can subsequently be used for congtructing cost- effectiveness
scenarios. Cogt-effectiveness scenarios reflect the relative economic attractiveness of different
interventions in health care and public hedlth. Cost scenarios as such will not be the product of this
project, but recommendations for their construction are provided. Some guiddines for cost-
effectivenessin infectious diseases will be specified. The present Section presents summaries of
the presentations and discussons of the June 1999 Workshop of the Working Group.



3.2 Epidemiological and Social | mpact
3.2.1 Epidemiology of HCV in UK - Matthew Hickman

Background

The estimates of prevalence and consequences of HCV are dramatic. The WHO estimates that
3% worldwide or 170 million people are infected. These figures are often quoted. Further, in
industridised countriesit is estimated that HCV accounts for 20% of cases of acute hepatitis, 70%
of chronic hepatitis, 40% of end-stage cirrhos's, and 60% of hepatocd lular carcinoma and 30%
of liver transplants. Since 1991 the risk of acquiring HCV through blood products at least in
indugtridised countries have been very dim. Thereis no substantia evidence for sexud
transmission; therisk is probably low. Therefore, IDUs represent amgjor risk and route of
transmission. They are akey target for prevention, both primary and secondary.

The evidence on the risk and prevalence of HCV among IDU has been consstently gloomy.
Many studies found prevalence to bein the range of 50 to 90% in the UK and other European
countries, Audtralia, and US. Nick Crofts and his colleagues suggest that HCV has been of the
order of 60 to 70% in Audrdian IDUs since 1971. David Goldberg and Avril Taylor's studies
found prevaenceto fal in Scotland - from 90% in 1990 to 70% in 1995, though the fal was nor+
sgnificant. And a recent study of injectors in Scottish prisons tested between 1994 and 1996
found 50% were postive.

Studiesin Irdland found prevalence of 60% among recent injectors presenting to treatment
agencies between 1992 and 1997. Numerous studies in the States, e.g. Garfien in IDU recruited
in 1988 and Hagan and colleagues with IDU recruited between 1994 and 1997, reporting
prevalence of over 70%.

Incidence estimates are a so high, that is 10 to 20 per 100 person years, e.g. 20 per 100 person
yearsin US, and 12-16 per 100 person years in Austraiawith one extraordinary study suggesting
that HCV incidence was 75.6 per 100 person years among | DU aged less than 20. In contragt, in
severd countries (notably UK and Audtrdia) the evidence suggested that HIV prevaence had
falen and was continuing a low levels, and that HBV had falen from estimates in the late 1980s.
Naturdly thisled to questions over whether harm minimisation measures were working for HCV;
what ese could and should be done? These questions were the subject of severd anguished
editorials, not helped by studies from the US and Canada suggesting that NEX do not offer any
protective benefit.

Alsp, it led to attention on sharing practices in particular on the risk of indirect sharing - like
spoons and filters, and back and front loading - and whether these conferred extrarisk to HCV
transmission.

The efficiency of HCV tranamission is higher than HIV. Evidence from needle stick studies
suggeststhat HCV infectivity (at 2%) is perhaps 7 times higher than HIV but Hill ten times lower
than HBV. However, with over 50% of IDU carriers the probability of being exposed to HCV is
high, and may by itself explain the perastently high prevaence rates.

Recent Study in England and Wales

We report findings of our recent survey of drug injectors not in contact with trestment agencies.
The study was intended principaly to look at the level of sharing using an instrument developed
here cdled the IRQ, but with a subsdiary am of collecting sdivato measure the prevaence of



HIV, HBV and HCV. This study was combined with a further sudy carried out in the same study
period that recruited IDUs from drug agencies for the Unlinked anonymous survey programme of
HIV prevaence. The combined dataincluded only those who had injected in the past four weeks.
The surveys were carried out by Professor Gerry Stimson, Gillian Hunter, Ali Judd and Steve
Jones at CRDHB, and Dr Noel Gill and Dr Vivian Hope a CDSC. Dr John Parry a Virus
Reference Laboratory carried out the testing.

Study Design

The community survey was carried out between October 1997 and June 1998. Injectors were
recruited in 7 citiesin England, onein eech Regiond Hedlth Authority, by indigenous interviewers
selected and trained by the fieldwork co-ordinator.

Injectors were included if they had injected in the last four weeks, and had not been in contact
with a specidist trestment agency or GP for trestment of their drug use in the last four weeks (they
could be in contact with needle exchange).

Ord fluid specimens with informed consent were collected using the Epi Screen device, which has
an edimated specificity of 99% and sengitivity for HCV of 77% and HBV of 93%.

The community sample collected 740 to 750 IDUs. And 2203 IDUs who had injected in the past
four weeks and had given samples to the unlinked Programme were recruited through 47 drug
agencies.

Sample

The sample characterigtics are Smilar to most community recruited studies. There may be dightly
higher numbers of IDUs who were never in treatment and more recent injectors.

The trestment sample was smilar with respect to injecting career and age. Sightly more femade
IDUs were recruited in the community sample 29% versus 22% in the Programme sample, and
lessinjectors of amphetamines.

Overall Findings

The HIV prevaence was low, that isless than 1% overdl. It was dightly higher in London at 3%.
No IDU found positive had been injecting for lessthan 5 years.

Overdl infection with HBV was about 20%; in asmilar sudy in 1992/3 it was 50%.

The HCV prevalence was lower than expected, that is 30% or 39.5% once adjusted for the
sengtivity of the test.

Univariate results

Differences by some key characteristics have been established. Bearing in mind that the true
prevalences are underestimated, they need to be multiplied by about 1.3.

Thereisavery strong reationship with injecting career; 7.4% in those injecting for lessthan 3
years, and over 60% in those injecting for 15 or more years. Not surprisingly, thereisasmilar
relationship with age, with 6% of those under 20 infected with HCV compared to over 50% of
those over 40.

There are no differences by sex in these combined data. In the community sample maes did have
ahigher prevalence than females



HCV prevaence was raised among those that had previoudy had atest, in resdents of London,
and those recruited from drug agencies. In the community sample done, HCV prevaence was
higher among those that had previoudy been trested (30% versus 15%).

The prevadence of having HCV was two to three times higher if infected dso with HIV or HBV,
though the adjusted odds were much lower, that is non-gignificant for HIV and just over 2 for
HBV.

Multi-variable results

The odds ratios from the multi-variable modd have been established. The strongest association is
with injecting career, with the odds of HCV seven times higher in people with the longest careers
compared to those injecting for lessthan 2 years. Thereis some association still with age, though
most has been explained by yearsinjecting. The odds of infection associated with other variables
aso have mogtly diminished.

The odds ratio israised for IDUs recruited in trestment, resident in London, that had a previous
HIV test, and with evidence of previous HBV infection.

Thefindings for HBV are similar, with the strongest relationship with injecting career.

Sharing

Our data on sharing were surprising. The findings were higher than expected (especialy compared
to the old Government target of reducing sharing to 10% by 1998); 52% shared needles and
syringes, and 74% shared injecting pargpherndia.

There was amedian of two sharing partners, and only 16% reported frequently sharing needles.
This may ggnify adifferenceinrisk, i.e. that people are sharing with fewer people and less
frequently, but it needs corroboration with other studies assessing sharing and risk behaviour in
more detail.

There were no differences by population sub-groups, and also no association with HCV or HBV.
Thisis not unexpected given that the study pertains to the last four weeks and not to the time the
person was exposed, and may be not focusing on behaviour that puts IDU at “ greater” risk.

Conclusions

Our study is one of thefirgt (or will be onceit is published) to suggest that HCV prevaenceis less
than 40% among IDU, in contrast to previous estimates of above 50%.

HCV prevaence among recent injectors (0 to 2 years) was low at 7% (or 9% if adjusted).

It islikely that the incidence is dso lower than previous estimates of 10 to 20% per annum, i.e. at
about 6 per 100 person years (if we assume that those injecting for 1 or 2 years were exposed
haf way during ther career).

Thisevidence is contrary to the argument that HCV isinevitable asit is acquired early onin IDU
career and possibly at initiation.

Thisisthefirgt piece of evidence to suggest that harm reduction activities in England may be
working for HCV (though they do not seem to be having the same impact in Scotland).

These results have some corroboration — as the study consisted of two independent surveys— but
more is needed. For example, we do not know when the HCV incidence declined or whether it
will continue, or whether harm reduction activities need to be extended.
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Further studies are required of incidence and further improvements to measure risk behaviour to
identify and target preventable factors. And studies comparing levels of harm reduction and HCV
infection between cities and countries to suggest why there are different prevaence estimates.

3.2.2 Injecting drug use, viral infections and responsesin Europe - Lucas Wiessing (see
also Annex 2 to the Progress Report)

I ntroduction

This study aimsto give agenerd overview of the spread of HIV/AIDS, HBV, and HCV among
IDUs in Europe by describing recent data collected by two European monitoring centres:
EMCDDA and CESES. Also presented are rdlevant modelling data that were obtained in the
framework of the European Union Concerted Action on Multinationa AIDS Scenarios
(BMH1-CT94-1723), co-ordinated by the Netherlands Nationd Indtitute of Public Hedlth and
the Environment (RIVM). Because of the differencesin geographic coverage of the available data
and egtimates, the main emphass of this paper is on countries of the EU (Annex 2: tables 1 and
2). Information on reported AIDS casesis available from CESES a so for Central and Eastern
Europe (and Asian countries of the former Soviet Union). As results came from different sudies
and monitoring activities, a thematic structure was chosen for this overview. After a description of
patterns of the spread of AIDS among IDUs, estimates are presented of historical HIV incidence
derived by back-caculation from AIDS cases followed by recent data on seroprevaence of HIV,
HBV, and HCV. Findly, agenera impresson is given of implementation and possible effects of
harm-reduction measures in countries of the EU.

Objectives

To describe the current and historical spread of HIV/AIDS and the current spread of HBV and
HCV among IDUs in Europe; to describe harm:reduction messuresin countries of the European
Union (EV).

Methods

Data were collected on AIDS cases and current levels of infection of HIV, HBV and HCV, and
on harmtreduction measures, through national HIV/AIDS reports to the European Centre for the
Epidemiological Monitoring of AIDS (CESES) and through Nationd Foca Points within the
European Monitoring Centre for Drugs and Drug Addiction (EMCDDA)/Reitox network.
Edtimates of HIV prevalence and incidence from reported AIDS cases and analyses by birth
cohort were obtained by back-caculation within EU project BMH1-CT94-1723.

Results

New combination thergpies have led to asharp declinein AIDS incidence snce 1996 in dl EU
countries but Portugal. Reported HIV seroprevalence data for 1995-96 show declining or stable
prevalence in most EU countries. Back-calculation estimates from reported AIDS cases by
country suggest that, up to 1994, HIV incidence wasincreasing in Portugd but aready stable or
declining in other EU countries. However, back-ca culation estimates by birth-cohort show that
new cohorts of young IDUs in the EU continue to be infected, even if at lower ratesthan in the
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initial phase of the epidemic. Although Central and Eastern Europe have low levels of AIDS
among |DUs, some countries have reported rapid increasesin HIV prevalence. HBV and HCV
prevaenceis extremely high in many EU countries (antibodies-HBV 21 to 63 percent;
antibodiessHCV 19 to 92 percent), with an estimated total of about 500,000 HCV infections
among IDUsin the EU. Most countriesin the EU have introduced harmt reduction measures
(information, clean needles and syringes, condoms, counsalling and testing, methadone substitution
treatment) but in most cases only since the 1990s and not nation-wide. Levels of injection drug
use have decreased in many but not al countries, and rates of injection drug use among heroin
usersin trestment differ widely at present.

Conclusion

HIV, HBV and HCV condtitute a mgor health burden for IDUs in Europe and are sill not under
control. Harm reduction has become an acceptable option in most EU countries, but coverage can
be improved.

3.2.3 Brief overview HCV infection epidemiology among drug users- Erik van Ameijden

Epidemiology

Parenteral transmission. Parenterd transmisson of HCV ishighly efficient. HCV prevaence
and incidence rates are generdly high among IDUs (prevaence >60%; incidence >10%). Early
after the art of injecting onset (<3 years), prevaences as high as 50% have been reported. Also,
HCV prevaences can be very highin low HIV prevaence populations.

The main risk factors for HCV prevalence are duration of injecting (cumulative exposure),
frequency of injecting and cocaine injecting (indicators of exposure), imprisonment (may indicate
transmisson in prisons), being female and black, and injecting with someone > 5 yrs older
(indicative for mixing). Some studies found that sharing of injecting pargpherndia (e.g. Spoons) is
arisk factor.

Given that mogt of injectors are HCV infected, not only the number of current but dso the number
of former injectors are crucid for HCV cost and impact estimates. Future trends in injecting have
to be anticipated to make projections. For instance, in Amsterdam the number of current injectors
has halved, and as declining trends are exponentid a further decline is expected (Van Ameijden,
submitted).

Sexual transmission among | DUs. The importance of sexua transmission compared to
parentera is probably smal. For instance, low HCV-prevalences have been observed among
heterosexual partners of HCV-infected IDUs. The finding among non-injecting drug users of
HCV-prevaences between 6% and 11% (e.g. Esteban, 1989; Van Ameijden, 1993; Neaigus,
1999) may aso be explained by denid of injecting behaviour. However, among non-injecting
groups such as progtitutes, visitors of an STD-dlinic, HCV-prevaences as high as 10% were
observed, risk factors being duration of prostitution, number of sex partners, and STDs (eg.
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Nakashima, 1996; Salvaggio, 1993). Given that drug users are sexudly active, espeddly femde
progtitutes, sexud transmisson may be relevant.

Other types of transmission. Perinata transmisson occurs at a modest level; about 5%- 10% of
new-bornsisHCV infected. Breastfeeding is not consdered a significant factor. The number of
HCYV infected children isreduced as IDU women have low fertility rates. For example, one study
showed that of 106 HCV-infected children, only 6% had an IDU mother (Bortolotti, 1998).
Transmisson via household contacts is possible, but the likelihood is small. Through blood
donations, (ex)injecting drug users may contribute to transfusion associated transmission.

Subtypes and transmission. IDUs are more likely to be infected with subtype 1a (and possibly
3) than other risk groups, and less with subtype 1b (Garcia, 1998; Kleter, 1998; Beld, 1998). It
isunclear whether there is an effect of subtype on tranamission efficiency.

Natural history of HCV

A recent infection with HCV is not often symptomatic (e.g. jaundice). Vird cearance with
seroreversion does not often occur (<10%; Seeff, 1998; Beld, 1998). In time, about 80%
develops chronic persistent hepatitis. The mgjority (>50%) has progressive liver disease, i.e.
hepatohigtological lesons. There may aso be extra-hepatic manifestations. (e.g.
glomerulonephritis). Ultimatdly, it is believed that after 20 years, 20% has developed liver
cirrhosis. Hepatocd lular carcinoma may aso occur. It has to be noted that these figures vary
widdly between studies (e.g. progression to cirrhosis: Poynard, 1997: 33% after 20 years, Datz,
1999: 20% after 17 years, Wash, 1999: 2%).

Risk factors for progresson of HCV infection include: old age, acohol use, and male gender.
Identified determinants in more recent sudies are HIV induced immunosuppression (Thomeas,
1996; Rockstroh, 1996; Beld, 1998), HAV infection (Vento, 1998), subtype 1b (Beld, 1998,
Tanaka, 1998; Costes, 1999). It should be noted that other studies did not find an effect of
subtype (Kleter, 1998; Poynard, 1997; Verbaan, 1998).

HCV infection dso has a more generd negative impact on hedlth, such as qudity life, depresson,
physicd function (Singh, 1999). For drug usersit is difficult to quantify such effects.
To egtimate the cost and impact of HCV among drug users, the natural course of HCV infection is
crucid. However, it is concluded that important information islacking:
- Wide variability progresson ratesto cirrhoss
Maximum follow-up about 20 years: hereefter, there may be alarge increase in progression
rates given that age isarisk factor for progression
IDUs may differ in progression from other risk groups, asthere is subgtantia pre-liverfalure
mortdity, they have other subtypes, have high alcohol consumption, etc. One study found less
hepatopathy (biopsies) anong 1DUs than among transfusion-associated patients (Lopez-
Morante, 1998).
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Primary prevention

At thistime, there are no indications that a vaccine will soon be available. The development is
difficult as there are severd HCV subtypes and a consderable mutation rate. Therefore,
behaviourd interventions are important. At first Sght, prevention gppears difficult, given that HCV
prevaences among recent initiates into injecting are very high (>50% after 1-2 yearsinjecting
use), and that HCV incidence generally exceeds 10%/year in the absence of extensve preventive
measures. Teaching drug users who have not (yet) injected safe injecting practicesis not an
option. In this respect, peer-based interventions appear most promising, e.g. targeting established
injectors not to initiate others or in a safe way. Stll, there are afew exemptions indicating that
prevention is possble: in Geneva and Glasgow declining HCV- prevalences have been reported
(Broers, 1998; Goldberg, 1998). However, prevention of injecting itsslf would be most efficient
and may be feasible according to recent studies (Van Ameijden, 1995).

Treatment

In generd, treetment of HCV infection is possible dthough results are not optimd. IFN mono-
therapy isin 25% effective if >12 months given (viral clearance). If thereis a sustained response to
IFN Tx for >1 year, then HCV is probably eradicated (Camma, 1998). Other studies show that
IFN is cost-€effective (Bisceglie, 1998) and that IFN has less effect in case of advanced disease
and infection with subtype 1. The response for combination thergpy with IFN and Ribavirin is
higher, about 45%. New combination treatments are under development (e.g. corticosteroid
priming, protease inhibitors). In late stage disease, survivd after alivertransplant is high (90% after
1 year), but re-infection with HCV generaly occurs (>90%).

The above studies are generdly performed among non-IDU patients. Among 1DUS, treatment
outcomes may be poorer due to lower compliance with the trestment regimes. Furthermore, many
background factors are unknown: the proportion of IDUswith known HCV serostatus, with
regular ALT tests to determine liver function, access to treatment, and proportion actualy
recelving trestment.
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3.3 Moddling
3.3.1 Modélling epidemiological processesin IDU - Gordon Hay

Four main aspects of modelling epidemiologica processesin IDU are consdered; methods for
estimating the prevaence of drug misuse, dynamic models of drug misuse prevaence, the spread
of HIV via shared injecting equipment and the use of uncertainty and sengtivity andyses.

Asaprerequidte for any modelling of drug misuse or its consequences, such asHIV or hepatitis
prevaence, information is required on the number of people using or injecting drugs. The capture-
recapture method is consdered to be the most suitable method for estimating drug misuse
prevaence a the local leve, however arange of methods are being applied to obtain nationa
prevaence estimates within an EMCDDA funded project. A related EMCDDA project which
provides methodological guiddinesfor the use of capture-recapture methods provides a broad
introduction to the methodology, but when examining hedth consequences such as the number of
people infected with HCV, information is required on drug injecting rather than drug misuse.
Unfortunately recent gpplications of the capture-recapture method within Europe have used the
latter case definition, primarily as many contributing data sources cannot eesily distinguish between
drug misusers and drug injectors. Another main drawback of the capture-recapture methodol ogy
isthat it usudly only provides information on drug misuse prevaence, and dthough the Jolly- Seber
method is an extenson to the basic method which examines open populations, the * openness’ of
that method is perhaps better considered as a nuisance parameter rather than a serious attempt to
quantify drug misuse incidence. In addition to incidence and prevaence data, information on the
number of people who previoudy injected drugs but have now ceased may be required to provide
accurate modd's of the future impact or costs of hepetitis or HIV in the European Union.

Generd population surveys, dthough often considered less useful than more advanced Satistica
techniques such as capture-recapture, may be useful in providing this information and a good
example of how such asurvey can inform research into health consequences is the Nationa
Survey of Sexud Attitudes and Lifestyles (Johnson et al. 1992), carried out in England and Wales
in 1990 and 1991. Giesecke et al. (1994) combined information from this survey with datafrom
unlinked anonymous HIV prevaence testing to provide estimates of the number of people infected
with HIV.

Clearly the number of drug injectorsin a population is not static, and while injector population
gzes are influenced by the number of people beginning to or ceasing to inject, Caulkins and
Kaplan (1991) demondtrated the impact that AIDS could have on the number of injecting drug
usersin the United States. Two modes are examined, one which only considers a behavioura
change by potentid injectors and one which includes HIV transmission dynamics. Both models
show the dramatic impact that AIDS could have, dthough it isimportant to remember that these
smple modelsignore many of the more complex processes acting on injector populations.

The original modd, as described in Kaplan (1989), examines the spread of HIV between drug
injectors who share needles within shooting gdleries. Thus two populations are consdered within



acompartmental modd, p (t) which is the proportion of injectors who are infected a time t and
b (t) which isthe proportion of needles/ syringes infected a time. These proportions are
abbreviated to p and b inthefollowing set of differentid equations.

2 -1 1p0ft- 1-p O]a- a)}

C:j_Ft’ =[1- p®]l b®a - p )M

Five parameters are included in thismodel; | isthe rate at which drug injectors are assumed to be
sharing needles, a isthe probability that an injector becomes infected after usng an infected
needle, gisratio of injectorsto needles, misthe rate a which injectors leave the population
(presumably through degth) after becoming infected and q describes the possibility that an injector
cleansthe needle. Again thismodd is Smple, and the determinigtic solution to the differentid
equations suggedts thet the vast mgority of injectorswill become infected with HIV. Although
such rapid disease spread has not occurred in many parts of the work, thus suggesting that the
initid modds may be flawed, such models can be used to evduate control strategies and this
model was used to judtify introducing legidation to legalise needle exchanges in Connectict.

Although this smple modd only includes five parameters, uncertainty and sengtivity andyses
following Blower and Dowlatabadi (1994) can be carried out. Using parameter vaues derived
from behaviourd research in Glasgow the sengtivity andys's suggests thet the rate & which
injectors share will have acomparatively strong influence on the spread of the disease.
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3.3.2 Prediction of future costs using various modelling techniques— Gloria Crispino
O’ Conndll
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Despite advances in understanding the basic biology of HIV and HCV, medicd, public hedlth and
financid planning continues to be plagued by uncertainties. There remain questions of an
epidemiologica nature to be answered. The questions to be addressed include, how many Irish
injecting drug users are HCV of HIV seropositive now or will become postive; how many will
deveop chronic infection or AIDS and a what rate; and findly what planning and intervention is
needed to curtail spread.

Internationa and Irish studies highlight the uncertainties that exist and the need for refined
estimates of prevalence based on age, sex and duration of drug use. Estimates of the incidence of
HCV among IDUs vary greatly. Smyth, Keenan, Dorman and O’ Connor (1995) in astudy of
attendees a the Nationa Drug Treatment Centre found prevaence varied with sex and duration of
drug use. Smilar results have been reported by Crofts et d (1993) and by Loxley (1995). Crofts,
in asudy of Audraian drug usersthey found a seroprevalence rate of 68%, Loxley in a study of
young drug users found a seroprevaence rate of gpproximately 6%.

In Irdland aHCV study has been completed by Smyth et a (1995) a The Drug Treatment Board.
The authors found an overall seroprevaence rate of 84% with indications that in spite of needle
exchange programs drug users continue to share needles. In addition they found that
seroprevaence varied with sex and duration of drug use. Dusheiko and Roberts (1995) identified
that the discounted costs per year of life saved when HCV s treated with apha interferon ranged
from £2,142 to £17,128.

In Irdland atotd of 102,236 tests have been undertaken by the Nationd Virus Reference
Laboratory for HIV antibodies up to the end of August 1995 and 1,589 cases have tested
poditive. The HIV gatigtics show that intravenous drug users and non-1V drug using heterosexuds
represent 62% of the total positive. In addition there have been 491 cases of full-blown AIDS and
259 deaths up to 30th. September 1995, (private communication with the Department of Health).
These figures represent minimum incidence and their financia impact on hedlth care resources
cannot be denied. Dunne (1994) estimates that the cost of AZT therapy done for asingle caseis
in the region of £8,000 pounds per year.

In spite of the clear need for models of the transmission and spread of HCV the mathematica and
detidticd literature has to date concentrated on modelling the spread of AIDS initidly in one sex
communities and latterly in two sex communities, Comiskey (1993,1992), Anderson (1989).
There are some exceptions to this, preliminary modes for the spread of HCV have been
discussed by Mather (1994) and Comiskey (1994).

We propose to extend the models aready developed for the spread of AIDS in drug using
communities. It is our intention to focus on deterministic models built by a set of partid or ordinary
differentid equations. Once developed the mode will be solved by numerica methods using
exiging computer hardware available. Computer smulations of the spread of HCV and HIV
through the population will be performed. These will concentrate on providing estimates of the
prevaence of disease in the Irish drug using population. Such results will be used to estimate
present and future costs of the disease and andyse the economica impact of various types of
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trestments. Findly, a qualitative analyss of the transmisson dynamics will be undertaken to
interpret the epidemiologica impact of the infection and the threshold conditions for an epidemic.
Similar moddls developed in the past for AIDS in drug users and meadesin children by Comiskey
(1992, 1989) have shown with the advancement of time to produce reliable and accurate etimate
and predictions of prevalence.
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3.3.3 Modelling approachesfor transmission of HCV in IDU - Mirjam Kretzschmar

One theme of discussion in the project is the scope for usng mathematica modd s for anaysing
the tranamission and prevention of HCV in injecting drug users (IDU). To our knowledge there is
no previous work done on this subject, but there has been work done on related subjects such as
modelling the spread of HIV in IDU, and modelling the spread and prevention of HBV infection.
Below the gpproaches used in that modelling work and the ways they could be applied to the
problem of HCV in IDU are discussed.

Although alarge part of the literature concerning the modelling of HIV concentrates on the sexud
transmisson route, there are some papers that dedl specifically with the spread of HIV in IDU
populations, where the main transmisson route is via sharing of infected needles. A well-known
paper by Kaplan (1989) investigates the effects of needle exchange programs on the prevaence
of HIV infection in an IDU population. The modd is ardaively smple deterministic mode!.
Kaplan’swork has been extended by Greenhagh & Hay (1996) to include different assumptions
about the infectivity and possible effects of bleaching on HIV prevaence. A stochastic modd that
focusses on the effects of contact patterns and networks of IDU was developed by Kretzschmar
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& Wiessng, who usad it to investigate the effects of different prevention strategies on HIV
prevalence. Thismode required detailed data about sharing frequencies and the numbers of
persons with whom risky sharing behaviour is practised. Finaly, satistical models have been used
by Ross and lanndlli et d. (1997) for projecting future HIV and AIDS incidence.

Research in HBV moddlling has concentrated on evaluating the effects of different vaccination
drategies on HBV prevaence, especidly the prevaence of asymptomatic HBV carriage. Williams
et a. used an age-dructured deterministic modd to evauate the effects of vaccination in alow-
prevalence country and used the modelling results as a basis for a cogt- effectiveness andyss of
universal vaccination.

If one wantsto use any of the above gpproaches for moddling HCV in IDU, it isfirst necessary to
identify the research questions that should be answered. Based on those questions one can then
chose the most appropriate modelling approach. AsHCV is 4ill areatively unknown infectious
disease, the firg important question might be:
How do prevalence and incidence of HCV depend on disease- specific and behaviourd
parameters?
An important step in answering this question is the design of a transmisson scheme that describes
the relevant stages of infection, the possible trangtions between those stages, and the parameters
that determines the peed of trangtion. If it is possble to estimate the durations of the various
disease stages and the infectivity of individuas in those stages, one can then answer the question:
What are threshold vaues for the establishment of HCV in a population of IDU and how do
they compare to threshold vaues for HIV infection?
When thisis achieved one aso has an insrument for evauation of prevention messures, if it is
known how different prevention/intervention measures influence modd parameters. One might
then answer the question:
What are the effects of intervention/prevention measures such as educetion to behaviour
change, treatment of acute infection, or others on HCV incidence and prevaence?

In principle, one can distinguish two modelling approaches: deterministic models that describe
flows between different population subgroups, and stochastic models that describe individuas,
their contact patterns and the resulting transmission networks. Both approaches have their
advantages and we showed some examples for the application of the different types of models. A
deterministic model is more appropriate if one wants to describe the spread of infection in alarge
population such as the tota population of the Netherlands. If the model is not too complex, it is
possible to get some analytica results, such as aformulafor the basic reproduction ratio R,.
Furthermore, once the modd is formulated, it can easily be solved numericdly. Asitis
deterministic, only one smulation run isrequired per set of parameters, and so results can be
obtained quickly. The disadvantage of deterministic modelsis that some of the assumptions that
areinfluentid for the outcome might be far from redlity. This gpplies especidly to assumptions
about contact patterns, as in deterministic modedlsit is usualy assumed that a contact between two
individuas lasts very short and that every contact iswith anew individud. If we are dedling with a
population where stable, smdl-scale contact networks are common, large discrepancies between
modd predictions and empirica observations can occur. In stochastic, individua based models
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information about loca contact patterns and the duration of contacts can be used to get a good
picture of the transmisson networks and how they change with changing risk behaviour. The
problem hereis, that the detailed information necessary for estimating the model parametersis
usudly not available. Also, because of the sochastic nature of the modd, there isalarge variability
in modd outcome that makes it necessary to run large numbers of Smulationsin order to evauate
the outcome didtributions. Advantage of the latter is that one does get information about the
variability of the epidemic process, which is especidly relevant when looking a small populations,
like IDU populationsin smaler towns.

In summary, we think that the above modelling approaches can be used to answer the following
questions concerning HCV in IDU:
- What are the key parameters driving the epidemic of HCV in IDU?
How do contact patterns of IDU influence the spread of HCV?
How is the frequency of needle sharing linked to HCV prevalence?
How do HIV and HBV transmission patterns compareto HCV?
Which prevention strategies are the most effective in reducing HCV prevaence?
The data needed to estimate parameters for those models comprise:
- Disease specific parameters like transmission probabilities, duration of the infectious period,
etc.
Contact patterns and behaviour like sharing frequencies, mixing between different population
subgroups, local network structure.
Prevaence and incidence data for modd validation.
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3.4 Economic impact

3.4.1 Progression of disease model for Hepatitis B and methodology for cost-
effectiveness analysis-Ardine de Wit

Three topics were discussed:

1. A short introduction into economic eva uation methodology

2. A review of the literature on economic evauation of HBV vaccination strategies

3. Methodology and preliminary results of a cost-effectiveness andysis on HBV vaccination
drategies performed a the RIVM

Economic evaluation methodology
Economic evaduation of hedth care interventions is ayoung scientific discipline. Itsamisto
compare the input and output of heath care interventions, relaive to other heath care
interventions. Economic eva uation methods have become mature over the past 10 years. Older
studies often do not match current methodologica standards. Three mgjor types of economic
evaudion are
Cost-benefit andyds (CBA): in aCBA, dl effects of hedth care programmes are expressed in
monetary terms. Therefore, we have to attach monetary vauesto (changesin) pain, suffering,
mortality and functiona status of patients. Because thisis an extremely difficult task, CBA is
not often performed.
Cost-effectiveness andysis (CEA): in a CEA, effects are expressed in natural units, such as
life years gained, % reduction of blood cholesterol, or number of averted infections. The
outcome is expressed as cost per incrementa change of the natura unit, e.q. cost per life year
gained or cost per averted infection.



Cost- utility andyss (CUA): thisisaspecid type of codt-effectiveness andysis, with QALY's
(Quaity Adjusted Life Y ears) as the measure of effectiveness. Thisis the most comprehensive
outcome measure, incorporating both qudity of life and surviva information.
Review of the economic HBV literature
Many “economic” studies on effects of HBV interventions were published. More than 1000
entries were found in arecent literature review, but only 16 studies (15 CEA, 1 CBA) could meet
with stringent quality criteria. Despite the fact that only high-qudity studies were reviewed, big
differences in methodology and assumptions were found. Completely opposite conclusons were
reached in the selected studies. some studies characterise HBV vaccination as relatively cost-
effective or even cost saving, while others describe such programmes asinefficient. In sengtivity
andyses, the following parameters were found most often to influence study outcomes:
1. Vaccine costs
2. Discount rate
3. HBV incidence
4. In-/exclusion of indirect costs and effects
5. Percentage acute progressing to chronic
6. Discounting effects
7. Assumed lifetime cogts of HBV infection

Cost-effectiveness analysis of HBV vaccination in the Netherlands
The am of this CEA isto study the cost- effectiveness of different strategies to prevent the (pread
of) HBV. Two mgor srategies under study are (1) the screening of pregnant women, followed by
vaccination of their offspring if the mother isinfected and (2) generd vaccination of dl new-borns
(+ catch-up of adolescents). Future incidence of HBV infection is moddled with adynamic
epidemiological modd that accounts for vertical and sexud transmission of the virus. The
progression of disease after infection is moddled with a Markov-chain andysis. A matrix of
trangition probabilities (between the different stages of disease) has been constructed using
literature and a panel of Dutch HBV experts. The model predicts for each 5 years age group:
1. Future patient numbers per year per stage of the disease.
2. Expected life-time cogts per infection
3. Expected loss of life-years due to HBV infection (account is taken of other causes of death).
The occurrence of eventsis modeled for a period of 50 years after infection, or until age 85.
Costs were discounted at 0 % and effects both at 0 and 4 %. Vaccination costs have been
excluded from the primary CEA modd, but the influence of vaccination costs on cost-
effectiveness was studied with sengtivity anayses.

The expected number of infections over the period 2000-2050 is 267.000 in the screen +
vaccinate strategy and 121.000 under a genera vaccination strategy. Future hedlth care costs are
expected to be 443 million guilders and 285 million guilders, respectively. The predicted loss of
life-years due to infection is 338.000 with the screen + vaccinate policy and 133.000 after the
introduction of agenerd vaccination policy. Such agenera vaccination programme would be
cost-neutral (equal costs and savings over the study period) when vaccination could be offered at
atota cost of NLG 31,50 (including administration, organisation and 3 doses of vaccine) per
child. The outcomes of current CEA modelling appear extremely sendtive to one parameter in

25



particular: the percentage of infected persons that is not able to clear the virus from the body and
will become a chronic carrier of the virus. A genera vaccination policy is expected to be 70 times
as cost-effective if 10 percent of patients will become a chronic carrier, compared with a Stuaion
where“only” 3.3 percent will become a chronic carrier. The actud percentage of chronic carriage
is unknown, but is thought to be much closer to 3.3 percent than to 10 percent. The cost per life
year gained (not discounted) may be as high as NLG 120.000 if the percentage of chronic
carriersis 3.3 percent.

It is concluded that the caculations presented must be seen as a demongtration of the moddl.
Better data are needed, especially on the cost of disease and the percentage of patients becoming
achronic carrier.
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3.4.2 A framework for the social costs of drug abuse; illustrated for the costs of drug-
related infectious diseases- Maarten Postma
(An daboration of this study is given in Annex 4 to the Progress Report)

In a pharmaco-economic approach of the drug problem one typicaly isinterested in the costs
related to drug abuse. This type of gpproach uses the cost- of-illness methodology developed for
analysing disease impact. For example it is asked "what are the costs related to HIV/AIDS for the
European Union?'. Smilarly: "what are the codts rdated to drug abuse in the European Union?"
Next to smilarity in methodology we notice that cogt-of-illness is a part of costsrelated to drug
abuse. For example, a part of the HIV/AIDS-epidemic is drug-related. In general, part of costs
for trestment and care of infectious diseases is related to drug abuse. Socid cost of drug abuseis
however broader. Socia costs aso comprise addiction treatment, crimina acts, low performance
in jobs and indirect costs. In this short note we address this broad framework and provide a
preliminary estimate of direct hedth-care cogts for HIV/AIDS en HBV/HCV.

The primary divison for costs considered is private versus socia costs. Private cogts are those
born by theindividua (druguser), comprising effects at the individud leve. The purchase of the
drug, individua losses due to low job- performance and dropout from employment are private
costs. Socid cogts are born by society. Next to effects at the individud level, unemployment
causes welfare losses at societal level. Society pays for costs of addiction treatment and
detoxification programs. Furthermore societal costs areincurred if drug use leads to crimind acts
with property damage involved and traffic accidents. Findly, mortality due to substance abuse or
drug-related disease causes life-years lost and therefore indirect costs.
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Socid cogt of drug abuse is the value of opportunities lost by engaging resourcesin coping with
the consequences of drug abuse. It equates to the benefit accruing by investing the same resources
in the best dternative manner. Costs are involved as an activity prevents resources being used for
some other purposes that enhance societa welfare. Obvioudy, if the drug abuse were not to
occur, resources could be deployed in some other way.

As mentioned, socia cogting of drug abuse can methodologically be equated to cost- of-illness
andyss. Cogt-of-illness aso provides a part of socia costing of drug abuse. We can identify 5
sepsin designing a cogt-of-illness study. (i) A progression-of-disease modd hasto be
congtructed that comprises al clinicaly and economicaly relevant stages of the disease. (i)
Costing data - corresponding to these stages - have to be gathered. (iii) Discounting hasto be
applied to correct for time preference. (iv) Lifetime cost-of-illness per patient is moddled. (V)
Lifetime cogt estimated are linked to epidemiological information from (inter)national survelllance
or extrgpolated locd studies. These steps imply that the incidence-based approach for cost-of-
illness is favoured here. This gpproach attributes al (future) costs to the year of incident (HIV,
Hepatitis infection, start of drug use) and is favoured for subsequent gpplication in cost-
effectiveness anaysis. Its counterpart - the prevaence-based approach - is used for budget-year
assessments and short-term planning purposes, but is less suited for cost- effectiveness
assessments.

Cost-of-illnessis preferably assessed in a bottom-up approach. A top-down approach would
never be able to specify resource by disease-stage or risk-group (for example, drugusers).
Bottom-up estimates for resource use should come from multi-hedlthcare- centre sudies with
sufficient sample Size to assure representativeness. Studies should be designed as databases
dlowing in-depth analysis. For validation of bottom-up estimates (inter)nationa registrations can
be used.

Cost-of-illness of drug-related disease in the European Union can be estimated for HIV/AIDS
(Postma, 1998). Furthermore, data are available for the epidemiology HBV and HCV (seelL
Wiessng in this report). Findly limited data exist on the costing of HBV and HCV. Firg,
HIV/AIDS is considered. To comprise recent advances in farmaco-thergpy the previoudy
published progression-of-disease modd (Postma, 1998) has been extended with a stage reflecting
the life-years gained on new thergpies, with hospita inpatient-days needs smilar to those in
symptomatic pre-AIDS stages (Tolley et &, 1998). One year on the new therapies costs US
$8600 (AZT, lamivudine and ritonavir). Country-specific costing of a hospital inpatient day was
done using hedlthcare- specific purchasing power parities and deflators (source: OECD Paris). An
outpatient hospital contact is assumed to cost 30% of an inpatient day's costs and hospital costs
are assumed to reflect 90% of tota costs (Postma, 1998). Estimates of HIV-incidence for the mid
1990s are available from the Paris Centre for the Epidemiologica Monitoring of HIV and AIDS.

Progression-of-disease for HBV digtinguishes seven core-stages (see A de Wit in this report:

section 3.4.1). Comprehensive costing is only available for Belgium (Beutels et &, 1996).
Epidemiologicd information on prevaence is only available in convenience samples and pilot
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dudies. Thisfragmentary information has been extrapolated to reflect country totas on HBV and
HCV prevaence among drugusers. To crudely derive HBV/HCV incidence, prevaence figures
were divided by 10.

All cogting was done using a 4% discount rate. EStimated lifetime costs for HIV/AIDS vary from
US$31,000 for Greece to US$104,000 for France. Totd costs of drug-related HIV/AIDS is
estimated at US$1304 million in the European union as awhole. Spain accounts for up to
US$600 million of this EU-figure. Estimated codts of drug-related HBV/HCV amounts to
US$144 million. Thetota of both figures (US$1448 million) reflects gpproximately 0.30% of
hedlth-care expendituresin dl EU-countries.

Our approach to drug-related infectious diseases will be extended to cover other fields of socid
costs. Asanext step indirect costing should be considered as a comprehensive system for this
cdculation is available (see R. Wdte in this report). We dready mentioned the need to include
crimind justice and accidents in the socid- costing framework. Also cogts for other drug-related
diseases should be considered, such asliver disease, bacteremia, heart disease and mental-hedth
problems. Various outpatient support services and residentia trestments can be costed.
Methadone treatment provides an example of a service that is suitable for cogting in amulti-

national perspective.

In the end, cost-of-illness of socid costs are not assessed perse. Often they serve the purpose of
being used in subsequent evaluation, i.e. cost-effectiveness anadysis. Then the costs become
benefits, viz. that what hasto be avoided by intervention (screening, therapy). Topics that emerge
from the above analyss are screening drugusers and partners for HIV and HBV/HCV and cost-
effectiveness of methadone-treatment programs. In conclusion, a preliminary assessment of heslth-
care cogts for drug-related HIV/AIDS and HBV/HCV has been done as part of abroader
framework for socia costs. Accurate measurement of socia costs provides the basis for
pharmaco-economic evauation.
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3.4.3Modd for Indirect Cost Estimation (MICE) - Robert Welte & Reiner Ledl
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I ntroduction

Codts are becoming increasingly important in hedth policy decison making. Indirect costs
congderably contribute to the tota costs of many diseases. However, indirect costs aretime
consuming to estimate and the caculation is often not well documented. Quaity problems may
thus exist. Keywords in this study are: indirect costs, computer module, paid work, unpaid work

Objective

The Ulm module for indirect cost estimation (MICE) was designed to provide scientists and policy
makers with atool that alows rapid and precise estimation of the indirect costs of morbidity and
mortdity. It has been developed for Germany with other countries to follow.

Methods

MICE congists of a Microsoft Excel spreadsheet and documentation. The current reference year
1S 1995 but it can be easily updated. MICE provides cdculations according to the human capitd
gpproach or to the friction cost method. Losses of paid and unpaid work can be included. Paid
work is valued according to the average net product per capita, specified by age and sex
categories. Thisis derived from the labour costs of employeesin trade and industry that are
adjusted for unemployment, part-time employment and the labour force participation rate. Unpaid
work can be valued with () the average labour costs of employed housekeepers (substitution
approach) or (b) with the net income of employed housekeepers (as minimum opportunity costs).
The average time spent on unpaid work, specified by age and sex, is obtained from a time budget
sudy.

When applying the human capital approach, the present vaue of the future net product (PVFNP)
of paid and unpaid work is needed for estimating the indirect costs of early retirement and
premature mortdity. The PVFNP is caculaied by multiplying the surviva probabilities with the
corresponding expected yearly net product. An appropriate discount rate can be chosen.

Results

Multiplying the number of personsin each age and sex group with the respective net product and
adding these up gpproximatdy yidds the income from employment in Germany according to
nationa accounts. This finding underlines the assumption that the method used renders vaid
results. In the basic calculation for a person aged 31 in 1995, the loss of one effective working
day of paid work is 155 DEM for females and 284 DEM for maes while the loss of one day of
unpaid work is 156 DEM for femaes and 77 DEM for maes (subgtitution approach).

Conclusions
MICE isafeasble, quick, transparent and flexible instrument to calculate indirect costs.

3.4.4 1deal and practical model to compute the social costs due to drug abuse- Fernando
Antofianzas, Roberto Rodriguez & Joan Rovira
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In this section, we present a survey of severa studies that deal with the calculation of the socid
economic codts derived from unhealthy consumption behaviours. We investigete the different
methods used to measure these costs in order to identify smilarities in data trestment and cost
measurement, to help us caculate the socid costs caused, in particular, by drug consumption and
its related diseases (HCV, HBV and HIV).

This section is based on the description of a generd theoretica model that embodies severa
studies focussng on the socid costs derived from unhedthy consumption behaviours. The studies
reviewed here are part of a broader analysisthat consdered other unhealthy behaviours
(alcoholism, obesity and reckless driving). From an initia sample of 41 studies, we have sdlected
5 of them, related to drug addiction, that are presented in this review.

Socid costs are generated by the consumption of certain products (e.g. drugs and acohol) that
cause externdities. In generd, empirical studiestend to consider the negative effects (costs)
athough afew of them focus on the net effects: the difference between the positive economic
effects from unheathy habits (for example, areduction in medica care expenditures dueto a
higher mortdity rate) and the negative ones. Externdities introduce a divergence between the
socid costs and benefits and the private ones. While the latter refer to those accruing to the

people involved in the activity, the former are borne by society as awhole. Socid cost caculations
usudly conggt of the quantification of the effects derived from behaviours that, supposedly, have a
negetive impact on socid welfare.

The empirical studies appear to convey the idea that public intervention to limit these behavioursis
useful or judtifiable. Buchanan (1969) pointed out the confusion about the concept of cost. He
makes a digtinction between the cogt that influences a decision (the opportunity cost) and the costs
influenced by that decison. Certainly, the studies under revison here do not atempt to distinguish
between these; they assume, however, that the latter should induce the public authorities to
intervene in order to reduce or diminate them. In any case, the results from these studies can not
legitimatdy be used to judtify any given intervention. The potential benefits of public intervention
arise from the reduction in the negetive effects of unhedthy behaviour.

However, the desirability of such intervention must be judtified, not only on the basis of its benefits,
but aso onits cogs. Public intervention would only be judtified if the dimination or reduction of
the negative effects gave a greater saving than the codts of the intervention and aso compensated
for the reduction in the postive effects derived from the, supposedly, unhedthy behaviour (for
example, the pleasure of drinking a glass of wine). Empirica studies on unhealthy behaviours have
to be consdered as informative dements, indispensable for andysing the desirability of public
intervention, because they provide a methodology to caculate the socid cogts involved and can
therefore help to characterise which kind of intervention is more efficient (economic evauation).
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Nevertheless, they should separate carefully the private negative effects from those borne by the
rest of society. Thisis done rigoroudy in very few studies. In generd, hedth costs are presented in
an aggregated form, without differentiating the fraction paid by the individua as a private cost. A
more serious drawback found in the empirical sudiesisthe lack of an explicitly defined socid
welfare function. In this sense, it would be desirable that this kind of andyss darifiesdl theimplicit
assumptions used in the calculations, so that other researchers could replicate the results or modify
the criteria used.

Although the studies under consideration focus on drug addiction, they differ in their objectives,
theoretica models and hypotheses. It is, therefore, adifficult task to compare them. In thisreview,
we propose atheoreticd framework within which dl the sudies fit. Thiswill imply that some of the
articlesreviewed do not fully caculate the socid codts.

In order to caculate the costs derived from consuming unhedlthy substances, we need an
epidemiologica base (number of individuas facing the risk) and the cogts derived from the risk
(medica expenditures). The precision of the studies will depend on exactly how both dements are
measured. We saw in the articles reviewed that multiple problems exist in relation to a precise cost
cdculation. Aswell as deficienciesin epidemiological data, in some circumstances there isno
precise knowledge of the causal relationships between the consumption of certain products and
the associated medica care problem. Causal relationships are sometimes known but quaity data
are lacking.

Due to the above-mentioned problems, empirical results will depend on the author's ability and
cdculation method. As an example, for products whose consumption generates addiction, most of
the studies try to include the vaue of lost production, medical care codts, the vaue of property
damages, the cost of fires, the criminal activity costs and the addiction trestment costs. These
cogs are difficult to caculate. For example, how to calculate the cost of ahuman life? Itis clear
that the researcher plays an important role. Even when there isa clear valuation such as, for
example, the income |osses derived from unheathy behaviours, the economic literature does not
agree whether the income |oss, given the existence of unemployment, isasocia cost or not.

References

Buchanan JM: Cost and choice. An inquiry in economic theory. Chicago, Markham Publishing
Company, 1996

3.5 Plans and Per spectives

3.5.1 Subgroup Epidemiological & social impact
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Definition of data needs and available data sources/ Methodological problems
HCV epidemiology
more data on HCV incidence are needed (cohort sudies); trends in HCV-prevadence are
difficult to interpret
risk factor measurement of HCV-incidence have to be refined to identify more causd factors
coverage HCV survelllancein rurd settingsis poor
transmisson rates are not well known; Variable infectivity? Effect Tx?
contact rates (sharing) and mixing patterns are not well known
Can saxud transmission be ignored?
an estimation on the number of former injectorsis needed but lacking; in some places only the
total number of drug usersis available (injectors and non-injectors combined)
data on trends in injecting behaviour are often lacking

Necessary actions.
extenson survellance
initiation cohort sudies

Natural history HCV
Progression rates to cirrhosis and death due to HCV are unknown
Long term progression rates are not available
The effect of subtype and pre-cirrhoss mortdity is unknown
Possble effects of HCV infection on generd physica and menta well being are unknown
| nteraction between HCV and other infections not known (HBV, HIV, HAV)
The mean duration (stadium) of HCV infection is unknown (possibly increasing progression
rates, age)

Necessary actions
retrospective multi-centre cohort study, using stored serum samples
devel op backcd culation methods (hepatocdlular carcinoma, cirrhoss)

Treatment HCV
Effectiveness Tx unknown in real world setting
Effectiveness may be lower among IDUs (compliance, subtype 1, etc)
Proportion of IDUswho are HCV tested, under surveillance, and in treatment: unknown

Necessary action:
observationa cohort study

Primary prevention
Effectiveness preventive measures unknown, but probably [ow
(e.g. information/educetion, bleach, needle exchange, testing and counselling, methadone)
Which factors are responsible for declining HIV - prevaences?

Necessary action:
evaduation studies (however probably not feasible for ethica and methodologicd reasons)
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Coverage of EU member States
Southern countries are underrepresented

Other potential participants
A dinician/ fundamentd researcher is needed (naturd higtory, trestment)

Plansfor papers
A number of the presentations will be published.

3.5.2 Subgroup Moddling impact

The issues discussed are listed below and were discussed jointly:

Definition of data needs and available data sources.

Methodological problems.

Coverage of EU Member States.

Other potentid participants. suggestions for extension of the Working Group.
Pans for Papers (author, content, timing).

ok~ wbdpE

In order to provide estimates of prevalences and incidences useful to evauate the cogts of the
epidemics related to (problem) drug use (HIV/AIDS, HBV, HCV) it is necessary to properly
model the spread of the diseases among the target population and, first of dl, to estimate the size
of such hidden population of susceptibles. Thus, various different models are required, namdly:

A modd to estimate the size (prevalence) of the susceptible population (problem drug users).
A modd to estimate the dynamics (incidence) of the susceptible population.

A modd to estimate the spread of HIV/AIDS.

A mode for hepatitis.

AowDNPE

A model to estimate the size (prevalence) of the susceptible population (problem drug
users)

Is dready available from the NPEA project. Ross and Ravawill apply the method to the
countries were suitable data exists. Data needed for the anaysis comes from the Europesan
Monitoring centre for AIDS in Paris (AIDS incidence data) and from loca surveys among
problem drug users (prevaence of HIV among drug users). The estimation method has dready
been applied for Italy, Belgium, France, Luxembourg, Portuga, Spain and Irdland. Problems exist
for the gpplication to the other countries, which might be overcome using the modd jointly with
other estimation methods. Thisissue will be further investigated.

A model to estimate the dynamics (incidence) of the susceptible population

Is dready available from the EMCDDA Rilot project on Time trends and incidence of problem
drug use but needs some modifications which will be treated by S. Heisterkamp in the framework
of the TSER working group on Time trends and incidence. To estimate the incidence curve of
problem drug use therapy data are necessary, namely the incidence of new trestments for opiate
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usersin aggregated form periodicaly recorded. The estimation of the latency time distribution,
which is needed to apply the modd, will be performed by the group on Time trends and incidence
of the TSER project (University of Rome Tor Vergata). The model can be applied in countries
were data are available for estimating the latency period digtribution (Italy, Belgium, UK, The
Netherlands, Ireland).

A model to estimate the spread of HIV/AIDS

Such models are dso available from the Concerted Action on AIDS but need to be modified to
incorporate the impact of the triple therapy for HIV patients. This aspects is presently under
invedtigation in the framework of anationd project in Italy, such project is conducted jointly by
the University of Rome Tor Vergata, The Ogpedae San Bortolo of Vicenzaand The Istituto
Superiore di Sanita, estimates will be available at the beginning of the year 2000. The subgroup
will investigate about other smilar studies dready published in the literature. Data needed for the
andysis come from follow up of treated patients.

A model for hepatitis

Such models need to be devel oped and expertise from at least one expert medica doctor is
necessary (extension of the Working Group). Catherine Cominskey, Gloria Crispino, Gordon Hay
and Mirjam Kretzschmar will investigate thisissue in details and explore the literature.

The subgroup decided to collaborate by e-mail and address the plans for paper issue in the future.

3.5.3 Subgroup Economic impact

The subgroup was satisfied with the coverage of EU-member states. Extension of the group is not
required. The group supports incluson of Andrea Tramarin, also because of his AIDS-economics
experience (but do remind that Roberto Mollicais participating, although not present a the June
workshop 1999).

Methodologica problems concern the classification of costs of drug abuse. Severd of thetaks (in
particular Prof. Antofianzas) gave some ingght in the topics involved. These talks will be
integrated into afirst paper (paper 1; principal author Antofianzas). A preliminary estimate for a
part of the framework will be done (paper 2; principa author Postma).

Data needs are primarily found in HBV/HCV costing figures over Europe. HIV/AIDS provides a
relatively comprehensive deta availability. Currently only Belgium data

for HBV seem gppropriate. Furthermore, the work on indirect costing presented by Welte can
only be transferred to other EU-countriesif "time-budget” studies are avallable.

Thisis not the case for dl countries. Work to extend HBV/HCV costing and transfer of the

indirect costing module to other cogsting is in progress anyhow and papers result from ongoing
projects (paper 3; principa author De Wit and paper 4; principa author Welte)
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The current RIVM work on cost-effectiveness of HBV vaccination strategies depends mainly on
English parameters on infectivity of the virusin the generd population and on Belgian cost data.
The cost datawill be updated for the Netherlands in the Fall of 1999. Early 2000, the dynamic
modd for spread of the virus will be updated with Dutch data on sexud behaviour. Also, the
influence of migration from more endemic countries will be explored. As aresult, one will be able
to update the current cost- effectiveness andysis with data that are better adapted to the Dutch
context. So far, one has only explored the cost- effectiveness of genera vaccination of al
newborns in comparison with screening of al pregnant women. In the Spring of 2000, the cost-
effectiveness of prevention in risk-group (IDU, homosexuas) will be explored. New results are
expected for May 2000.

The current work at the RIVM is mainly concerned with HBV. In the context of the EMCDDA
project, the progression of disease model and cost information has to be adapted to HCV.
Congdering the smilarities between HBV and HCV, it is expected that the work on HBV will be
expanded relatively easy to HCV.
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4 Impact and costsof HCV in intravenousdrug users; aliteraturereview - Wien
Limburg

4.1 Introduction

The assessment of HCV-related costs of illnessin IDUs requires data on the number of current
and former injectors, unhedthy behaviours and transmission routes and dynamics, the course of
the disease in IDUs and related hedlth care needs, treatment effectivity and codts, the effectivity
and cods of transmission preventing interventions including screening, partner identification
programmes and drug treatment, indirect costs and effects, private and socid costs, and
discounting (this report). In an attempt to fulfil the need for such data a literature search was
performed, which is reported on in this section. It starts out with a description of how the search
was performed and in what databases. Subsequently the results of the searches are discussed.
These results concern the disease, the prevaence and incidence of the disease in IDUs, and some
of the costs involved. The results of the searches are presented in Appendix E.

4.2 Literaturesearch

Databases

Asthe literature on HCV in IDUs and in particular the economic literature was expected to be
scarce anumber of databases have been consulted. Literature searches have been performed in
the following databases. MedLine, EconLit, Heed, PsychLit and Socia Abstracts.

The databases EconLit, PsychLit and Socia Abstracts dl yielded avery few references only, the
mgority of which was dso found in MedLine.

Search strategies
In MedLine the following search strategies were used:
- tofind sudieson HCV in IDUs including studies on the epidemiology, riskfactors, diagnosis
and treatment in the western world:
"Hepatitis C' and 'Substance abuse, intravenous and 'Europe not Eastern Europe or
Transcaucasid, result 100 references, included 59
Hepatitis C' and 'Substance abuse, intravenous and 'North America not Mexico, result 26
references, included 20
'Hepatitis C' and 'Substance abuse, intravenous and 'Audtraiaor New Zeadland', result 43
references, included 34
to find studies on the costs of HCV in IDUs.
'Hepatitis C' and 'Substance abuse, intravenous and 'Economics, result three studies
to find studies on the costs of HCV:
'Hepatitis C' and 'Economics, result 101 references, included 77
to find studies on the costs of IDU:
‘Substance abuse, intravenous and 'Economics, result 77 references, included 50.
Search drategiesinvolved MESH headings with related terms and al subheadings.
In the Heed database (Health Economic Evaduations Database) the following search Strategies
were used:
to find sudieson HCV in IDUs.
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'Hepatitis C' and 'Drug abuse, results nil

to find economic studies on HCV:

'Hepatitis C' in al data, result 63 references.

The mgority of these references were dso found by the MedLine searches. The remaining
wereincluded in the list of references of costs of HCV.

Exclusion criteria

Generd excluson criteria concerned countries with less fortunate hedth care sysemsthan in
Western Europe and the USA, that is Eastern Europe and Transcaucasia, and Mexico,
respectively; language, that is not Dutch, English, French or German; year of publication, that is
before 1990 and after week 2 of October 1999; and unavailability in Dutch libraries.

Those references in which either 'cogts, ‘HCV’ or 'IDUS were merely mentioned but were not
discussed were dso excluded from theligts.

Although not included in the databases searched nor available in Dutch libraries, the report
“Epidemiology of the hepatitis C virus’ by N. Crofts, S. Thompson and J. Kador (264) isaso
induded in the present review. The reason for doing so isthat it more or |ess presents the state of
the art of research into the epidemiology of HCV at the end of 1998.

4.3 General information on HCV

Disease course

Hepetitis C is a bloodborne infection, which affects the liver. The symptomsin the acute stege, if
any, arefatigue, maase, abdomind pain, loss of appetite and jaundice. Within 1 to 2 weeks after
exposure HCV RNA becomes detectable in the serum, and in about 6 weeks serum aanine
aminotransferase (AL T) levels begin to increase. Still, in the acute sage HCV infection may often
go unnoticed (66%) (1). It hardly ever isfulminant but when it is, it is often letha. Recent estimates
of the percentage of acute HCV infection becoming chronic are 80 to 85%. In the chronic stage
the ALT levelstend to fluctuate and may be intermittently norma. About 20 to 30% of those with
chronic HCV develop liver cirrhogs with a heightened risk of developing hepatocdlular carcinoma
(1,3,4,8). Complications of cirrhosis mark end-sage liver disease. HCV may dso manifest itsdlf in
nonhepatitic symptoms like arthritis and essentid mixed cryoglobulinemia. The chronic dageis
often indolent and symptoms may show only in an advanced stage of liver cirrhosis decades after
theinitid infection (1,4).

There are at least 6 genotypes and many subtypes of HCV. It is not yet clear what influence HCV
genotypes have on the course of the disease. Co-infection with HIV, adcohol consumption (24)
and older age at time of infection promote the progresson of HCV. HCV in IDUsis mainly
associated with genotypes 1a and 3awith genotype 3a being far more frequent in IDUs than in
other populations (32,34,47).

Crofts and colleagues note that amaor gap in our knowledge about HCV concerns the naturd
higtory of infection and that our understanding of the rate a which people can and do progress
through the stages of HCV disease is poor (264). Even lessis known about the course of the
disease in IDUs specificaly. Not one study was found that dedlt exclusvely with this subject. May
be not surprisngly so, as the disease usudly progresses very dowly which would mean many
years of follow-up in adifficult population. It is not known whether the disease progression and
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time of progression differs essentidly between IDUs and non+IDUSs.

Diagnosis

Hepatitis C was initidly referred to as non-A-non-B hepatitis. Its agents have been identified only
in the late 1980s. Because the symptoms of HCV are not disease- specific, HCV infection is
diagnosed by testing for the presence of antibodies to the virus or by testing for the presence of
the virus RNA.. The antibody test involves an enzyme immunosorbent assay, if pogitive followed
by a confirmation test with a radioimmunoblot assay. To test whether aperson isan HCV-carrier,
two types of tests are used, quditative and quantitative. As aqualitative test, a polymerase chain
reaction (PCR) assay is mogt sengtive for detecting HCV in the blood, but because it is not
standardised, it may be unrdiable. Quantitative RNA tests measure the level of vird RNA inthe
blood. They are less sengtive than quditative PCR and therefore not to be used for screening (4).
A liver biopsy may be used to confirm the HCV diagnosis and to determine the severity and stage
of the diseases. People can be carriers without having antibodies.

For the study of the course of the disease and routes of transmisson the early diagnosis of HCV is
of mgor importance. However, because the acute stage often goes unnoticed, early detection is
rare (264).

Treatment

Treatment of HCV infection in terms of virus eradication has proven unsuccessful in five out of Sx
patients and if successful mainly in the acute stage (1,4,15). Sowing down the disease is therefore
an important trestment god. Trestment modalities are recombinant interferon apha 2b for 6 up to
24 months, recombinant interferon apha 2afor 12 months and ‘consensus interferon for 6
months. Treatment is recommended for patients who as yet do not have but are likely to develop
liver cirrhogis. Discontinuation of trestment is often followed by relapse. 15 to 20% shows a
sustained response in the serum ALT leve, and only 10 to 15% HCV RNA disgppearance (1). A
combination thergpy with interferon and Ribavirin may be more effective than just interferon,
especidly in reducing the risk of relapse. Crofts et d report of a study that shows a 36% sustained
reponse rate in those trested with the combination thergpy. Trids of other forms of interferon
therapy are underway and therapies like protease or helicase inhibitors are being investigated, but
as yet nothing can be said aout their efficacy (264). Liver transplantation is about the only
trestment option in end-stage liver disease due to chronic HC.

Interferon, however, is contraindicated in HCV patients with alcohol or drug abuse. Whether
IDUs are likely candidates for liver trangplantation is unclear but quite unlikely.

Transmission

HCV is predominantly parenterdly transmitted. HCV isfar more infectious than HIV in terms of
bloodborne transmission and because of higher seroprevaences. Risks groups are intravenous
drug users (IDUs) through sharing of syringes and other preparation equipment, those receiving
blood transfusons or blood products, hedlth care workers with needlestick accidents, those with
tattoos and piercings, people with multiple sex partners especidly if dso HIV postive (57), long-
term prisoners (1,3,112), and more men than women are infected. Transmisson through sexua
intercourseis far less common than with HBV, asis perinata transmisson from mother to child
(6% vs 90%) (25). HCV is not spread by sneezing, sharing eating utensils or casua contact.
Because of its asymptomatic manifestation and because not dl HCV carriers develop chronic
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hepatitis, there is an unidentified group of HCV carriers that may for years condtitute a potential
source of transmission.

Prevention

Thereisasyet no vaccine againgt HCV, so pre-exposure prophylaxisisimpossible. To curtail the
gpread of HCV, prevention of transmission is therefore the main pre-exposure strategy. Prevention
interventions include educeation, testing and counsdlling, safe sex, and clean syringes and needlesin
IDUs. Because of the high prevaences of HCV in recent IDUS; it has been suggested that it may be a
better Strategy to get IDUs off the needle than off drugs (113,115).

4.4 Epidemiology

I ntroduction

Since theintroduction of the blood test for HCV the incidence of HCV infections due to blood
transfusions has decreased dramaticdly, at least in the western world. It is estimated that at
present about 60% of new infections are related to illegad drug using. A positive HCV gatusin
IDUs seems to be associated with syringe sharing, number of injecting years, older age, leve of
drug consumption, imprisonment, and male gender (17,39). Crofts et d report that a postive
HCV datusin IDUsis strongly associated with duration of injecting, exposureto HBV,
(frequency aof) injecting, excessive dcohal consumption, and imprisonment. They present tables of
prevalence of HCV among IDUs from dl over the world except Africa (264). The prevaence of
HCV among IDUsis high though percentages differ between countries

Western Europe

Stark et d (39) found that in Berlin 83% of 405 IDUs were anti-HCV positive, with HCV
spreading rapidly among young IDUs (80% after 1 year). In France 2 out of 3 IDUs are
estimated to be HCV infected, amounting to 15-20% of al HCV-infected (40). Of a Greek
population of 106 IDU prisoners, 63.2% was found to be HCV postive (30). In different Itdian
cities prevaences of 65% (69), 58.3% (70), 63.4% (78), and 81% (54) were reported. In
Amgterdam, the Netherlands, prevaence rates of 70% (50), 73% (63) and 74% (75) in IDU
populations were found. In Valencia, Spain, 85.5% of 1704 IDUs tested postive for HCV
antibodies and 69% of IDUs who had been injecting for lessthan 1 year (46). Gran Canaria
shows asimilar prevalence rate of 87.6% (28).

Smyth et a reported 61.8% of 733 IDUs (24), 52.1% of 353 IDUs, with alower percentage in
recent injectors (19), 84% of 272 IDUs (48) in Dublin, Irdland, to be HCV infected. Ina
population of Scottish inmates, 50% of the IDUs were HCV postive, with relaively more ‘older’
injectors testing positive (22). HCV prevadencesin IDU populationsin two regions in England
were 59% (49) and 53% (61). Hickman reports a prevaence of less than 40% in populations of
IDU from 7 English cities with higher percentagesin ‘older injectors and in case of coinfection
with HIV (this report).

An Icelandic study showed a prevalence of 63% in 152 IDUs (56). A Swiss study showed a
drameatic decline from 91.6% to 29.8% in HCV positive IDUs who entered a treatment
programme before 1988 or after 1993 (29).

39



North America

In a population of 2513 patients visiting an emergency department of ahospitd in Batimorein
1988, 18% was HCV positive and 83% of the 175 IDUs (95). In a Batimore cohort of 225
IDUs, 192 (85%) were HCV positive. Being HCV positive was associated with number of
injection years, dthough as much as 70% of recent injectorswas HCV posditive within ayesr after
garting injecting (96). In the same town in 1991, 1356 IDUs were tested for anti HCV markers,
89% tested positive increasing to 94% after 10 years of injection. Other risk factorsinclude
injecting daily, sharing needlesin- or outsde shooting galleries especidly with multiple sharing
partners, injecting cocaine, and a history of drug treatment (89). In the framework of the same
project (ALIVE study), vird infectionsin short-term IDUs were investigated. The overal HCV
prevaence was 76.9% (up to 6 years of injecting) and 64.7% in recent (lessthan 1 year)
injectors. In new injectors incidence is related to injection frequency, injecting cocaine, and use of
unclean needles (88). Another cohort of this project, 147 IDUs who were anti-HCV negative a
enrolment, was followed from 1988/9-1995. 47 became HCV positive (versus 13 HIV positive),
with the highest incidence in thefirg 2 years (84). A Batimore community outreach study,
involving 229 young adult IDUS, confirmed the finding that recent injectors are a a high risk for
HCV infection. Risk factorsincluded injecting cocaine and speedball, injecting daily, injecting with
more than 1 partner, sharing syringes and other drug use parapherndia, and backloading. With
very young injectors seroprevaence was dso associated with having an initiator who was 5 years
older and with receiving help with injecting. At basdline 86 IDUs were seropositive, at follow-up
13 of the 105 IDUs showed seroconversion (83). In Sacramento, Californiain 1987 72% of 585
IDUs enrolled in a drug trestment programme was HCV paositive. The prevaence of serologic
markers correlaed with the duration of 1DU, ethnic group and drug used with heroin being most
risky (94).

In 1992 13.997 people were screened for HCV, 9.270 of which could be analysed asto the risk
factors. The overdl prevalence of HCV infection was 7.0%; the prevalence in IDUs was 66.6%.
The main risk factors proved to be IDU, haemodidyss, blood transfusion, sex with an IDU, and
sex with multiple partners (134). Nation-wide in 1995 the prevaence of HPC in the genera
popul ation was assessed to be 1.8%, amounting to about 3.9 million people. Highest rates of
infection are found in IDUs and haemaophilia patients, viz. 60-90%. Since 1989 the incidence
associated with IDU has been declining, dthough gtill 43% of newly HCV infected are (primarily
young) injectors (81).

Australia and New Zealand

Prevdences of HCV in IDUsin Audraia have repeatedly found to be high in comparison to HIV
prevalences. Fairley et d. report a prevaence of 61.9% in an IDU population of 431 attending a
Melbourne hospital between 1979 and 1989. Back then the proportion of HCV positivesin
haemophiliacs was il higher, that is 75.6% (132). In Sydney 59% of 201 IDUs had HCV
antibodies, with asignificant increase in ‘older’ injectors from 26% in those injecting less than 3
yearsto 94% in those injecting more than 10 years (122). Crofts and colleagues report a
prevaence of about 68% in a population of Victorian IDUS, with an incidence rate of 20%
(125,121). IDUs in a prison population showed prevaences of 63.6% in men and 84.8%in
women, with an incidence rate as high as 41% in young men (120). Over a5-year period a
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declinein the percentage of HCV postives among IDUs in a methadone maintenance programme
at firg test was found, that isfrom 71.1% in 1991 to 52.3% in 1995 (109). Crofts et a present an
overview of sudies on the prevalence and incidence of HCV in IDUsin various fied and clinic-
based studiesin Augtrdia. Overdl, the prevadence rate is found to be high, 60- 70% since at least
1971, and the current incidence is assessed to be 15% with up to 40% in certain subpopulations.
Unlike HBV and HDV, HIV prevention interventions have resulted in only alittle, if any, decrease
in the incidence of HCV in IDUs since the mid 1980s (107). They repeatedly stressthe
importance of identification of tranamisson routes and transmission preventive measures
(107,103). Van Beek (104) found that in a cohort of 1078 IDUsin aHIV prevention centre the
overd| prevaence rate was 45% and the incidence was 20.9% with those under 20 years
showing an incidence as high as 75.6%.

In New Zedand in agroup of 92 IDUs enrolled in a needle exchange programme, 77 proved
HCV pogtive with the highest number of 45 out of 52 in those injecting for over 11 years (119).
Less high a prevalence was found in 116 persons attending a methadone trestment clinic, thet is
54.3% with again the rate increasing with number of injecting years (118). 64% of 241 IDUs
recruited from trestment centres and the community was tested anti-HCV positive. The study
again confirmed the finding that the rate increases with number of injecting years (106).

45 Costs

Costsof HCV in IDUs

The mogt striking result of the literature searches is that only three studies were found on the costs
of HCV in IDUs and that only one of these studies (133) made a concrete attempt to estimate the
direct health care costs of HCV in IDUs. The remaining two studies were on the costs of
screening for HCV inrisk groups of which IDUsis just one (134), and on the (costs of)
prevention of HCV transmission by addiction trestment (135).

Through modelling of the disease progression and its different stagesin hypothetical cohorts of
1000 newly infected IDUs over an extended period of time by the Markov model, Brown and
Crofts (133) egtimate that the cumulative direct hedlth care costs for treetment of HCV in IDUs
over aperiod of 60 years will reach gpproximately $0.5 billion (1994 dollars). Not included are
the cogts of interferon, which is contraindicated in IDU, and (in)direct private costs asthe
available epidemiologic data are limited. Currently the incidence of chronic HCV inIDUsis
estimated to be about 6.500 to 8.000 per year. If correct, the present epidemic is generating
direct health care costs of the order of $90-$115 million per year.

Costs of HCV

Because of thislimited number of sudies found on cogts of HCV in IDUs, additiond searches
were performed for the costs of HCV and of IDU separately. Almost hdf of the studies found on
costs of HCV, that is 35, ded with the costs of treatment with interferon. Ironically, Brown and
Crofts exclude these cogts from their study because being IDU may be a contraindication for a-
interferon treatment and because of the poor efficacy and efficiency of the treatment.

The remaining studies are on pathology services like diagnogtic tests (9), population screening (9),
screening of blood and other blood-related issues (12; 3 of which touch on the issue of
compensation) and prevention (3), and generd editorias (5).
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Interferon treatment

Studies on the cost of interferon trestment use moddls that make assumptions, often based on the
Markov chain model, about the annud risk of moving from one stage of the diseases to the next,
and about the response rate to and the efficacy of interferon. If these assumptions are not entirely
right, this may have a mgor impact on the cost-effectiveness of the trestment; a higher response
rate to the treetment would raise its cost- effectiveness and might even make it cost saving.
Important variables to be included in a cost-effectiveness andysis of a-interferon trestment are
stages of the diseases, the time it takes for the various stages to develop, long-term response rate
and cogt of interferon, costs of hedlth care services, when trestment is discontinued, duration of
model, and discount rate (136). Socia codts, like loss of income or vaue of life, are not aways
included. The current standard dose of interferon is3 MU 3 times aweek for at least 12 months.
Ancos et a (212) compared the costs of a-interferon trestment of 2 groups of hypothetica
patients with chronic HBV and HCV with alatency period for developing cirrhoss of 10 yearsif
untrested and with aresponse rate of 32%. Included in the costs are costs of diagnosis and a-
interferon for 6 months, of follow-up like fees of health care professonds and tests, of
complications likely to occur between the latency period and cirrhosis complications, and socid
costs like costs due to loss of work and life. Aggregated costs for HCV treatment are estimated at
£ 3.584.300 and £ 5.443.456 (including costs for liveslogt) for patientsin the same stage of the
disease and patients in different stages of the disease, respectively. Under a number of
assumptions the treatment is claimed to be cogt- effective, but these assumptions need to be
substantiated for this claim to be confirmed. To evauate the costs of a-interferon trestment,
Dusheiko and colleagues (197) compared cohorts of 1000 hypothetical treated patients with
HCV and HBV with an untreated cohort over a period of 30 years. They used atrangtiona
probability modd to estimate the progression of the disease. The disease path is supposed to go
from chronic hepatitis to cirrhosis to sequelae of cirrhosisto death or transplantation for some.
Included in the costs are medicd costs, socia cogs like cost for travel and time of patients or
work loss, vaue of lives, QALY 's, and discounting. When vaues for life were included trestment
is suggested to be cost effective compared to no trestment. By means of adecision analysis model
Bennett et a (175) make projections about the long-term benefits and costs of 6 months of
interferon treatment of mild chronic HC. A Markov modd is used to estimate lifelong clinicd and
economic outcomes. It is assumed that a 6 months sustained HCV RNA negativity equas cure
and that cureisfor life. They show that trestment increases life expectancy with amargnd codt-
effectiveness, which compares favourably with screening for breast cancer or cholesterol
reduction programs especidly in younger patients. Kim and colleagues (174) compared the cos-
effectiveness of 6 and 12 months of a-interferon trestment versus no trestment for patients with
chronic HC. They also used the Markov model. Costs include cogts of a-interferon plus,
treatment costs of decompensated cirrhos's, hepatocdlular carcinomaand liver trangplantation and
of follow-up, and discounting (3%). 6 months of therapy proved clinicaly less effective than a 12
months course, and only dightly more cogt-effective ($ 4000 versus $5000 per QALY gained). A
12 months course has become common practice (173,136). In arecent publication Shiell et &
(136) evduate the costs and effects of 12 months of interferon-ain a cohort of 1000 hypothetical
patients with chronic HCV infection aged 40 years at the sart of trestment over a period of 30
years by means of adecison-anadytic model (Markov). Costs pertain to costs of interferon and
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trestment of complications of cirrhoss including liver trangplant and termina care. The incrementdl
cost per life year saved was $15.835 and per QALY gained it was $8.250 (Australian 1996
dollars). These outcomes change with different discount rates or qudity of life weights.

Population screening

Astreatment of HCV with a-interferon is mog, dthough limited, effective in an early stage of the
disease, screening seems warranted. Kaur et d (192) estimate the costs of screening to be $917-
$1.246 for each detected case of HC, which compares favourably with the costs for screening for
colorecta or breast cancer. To determine the screening strategy with the best cost performance
rate, Lapane et a (168) compared the costs and performances of 4 screening models. Modd 1
cdlsfor blood test when the mathematically predictive probability exceeds 7%. Modd 2 calsfor
blood test if people have a significant risk based on a comprehensve questionnaire. Modd 3
omitted socidly intrusive questions that may not be answered truthfully. Modd 4 involves ALT
testing followed by confirmation HCV testing. Mode 2 seems preferred in most medica settings
and should be strongly considered in IDUs or those who had sex with an IDU, haemodiadysis
patients, aged 30-49, men, and recipients of blood transfusion (before 1990). Models 1-3 are
more cost-ffective than modd 4.

Blood screening

A French study (178) evaluated the relative costs of screening blood donations for HC. Through a
decison-anayss modd the cogt-effectiveness of a transaminase assay and tests for antibodies to
HBc and to HCV was compared to that of transaminase and anti-HBc screening aone. For
100.000 donors the costs of the two approaches were FrF 2.760.405 and FrF 626.864
respectively. Cogts included the tests plus overhead. With the first approach 285 infected donors
were detected versus 105 with the second. The incremental cost ratios were FrF 30.549 and FrF
13.365, respectively. With alower prevaence than 0.3% the cost of detecting an additional
infected donor would rise.

Costsof IDU

On the basis of primary data compiled by the Research Triangle Indtitute, extensve literature
searches and a variety of other sources, French et a (229) make an admirable attempt to provide
a common source of published cost estimates for drug abuse consequences. Nine broad
categories are identified: medica service codts, perinatal cogts; drug abuse trestment cogts; drug-
associated disease costs, cost of acohal, illicit drug and mental hedlth comorbidity (ADM); crime
related cogts; foster care payments, specia education and early intervention costs; and costs to
Aid of Families with Dependent Children (AFDC). Of dl these categories quantitative economic
dataare available. For each individual category the costs are presented in tables (in 1994
American dallars). HCV rdated costs are not included athough other infectious diseases are.
The evauation of the Tacoma Syringe Exchange program (224) shows a positive relation between
the use of syringe exchange and areduced risk of HCV and HB. It is estimated that the
programme has led to a 61% reduction in HBV and a 65% reduction in HCV among loca 1DUs.
Gold et d (226) present an economic evaluation of aloca (Toronto, Canada) needle exchange
programme aiming to prevent HIV infection in IDUs. Important factorsin the cost- effectiveness
andlysis are theincidences of HIV in IDUs with and without the programme, the costs incurred by
the programme and non-market codts, the costs of treating HIV infection, and the discount rate.
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By means of a congtructed incidence mode! the incidence was assessed to decrease by 24 ina
period of 5 years due to the programme. If so, $ 1.292.444 (1995 Canadian dollars) would be
saved, which would mean a cost savings ratio to cost of 4:1.

Hurley et d (228) evduate the effect of needle exchange programmes for prevention of HIV.
Seroprevaence sudies involving at least 50 IDUs in cities dl over the world were included in the
evauation. The rate of change of seroprevaence was caculated between the first and the last
aurvey for cities without and with programmes established during the period spanned by the
surveys. The increase in seropreva ence was 5.9% versus 5.8%; the average annual change was
11% lower in cities with a programme. It is concluded that needle exchange programmes are
effective and therefore to be recommended to prevent transmission of infection by the use of
injected drugs.



5 Discussion and Conclusions

The project seeks to develop a quantitative picture of the impact and costs of some important
infectious diseases in subpopulations of 1DUs, in particular HIV/AIDS, HBV and HCV. 'Impact’
concerns epidemiological aspects, such as the prevalence, incidence and the routes of
transmission of infectious diseases in these subpopulations. * Costs' involve the economic
consequences of infectious disease control and the allocation of health care resources.

Because the focus is on the impact and cogts, the present study can be regarded as a * cost- of -
illness study attempting to estimate the burden of infectious diseases on hedth care resources.
The estimate of the cost of illness, however, is not the ultimate god of the subsequent projects.
Eventudly, we would like to be able to construct cost effectiveness scenarios (cost- effectiveness
andyss) for potentid interventions (care and prevention). The god isto expressintervention
related costs in units of hedlth effects, e.g. the cogts of an intervention expressed per averted
infection. The approach of the present project has been adapted to this future god. Essentid to
this approach is to come through a bottom up procedure to alinking of epidemiologica and
economic data using models for disease transmission and economic decison models (see: e.g.
work of A. de Wit on interventions for hepatitis B, section 3.4.1).

Next to the am to go from codt- of-illness approach to a cost- effectiveness andyss (from
‘descriptive to ‘what-if'), the scope will be extended from hedlth care costs to socia costs. Some
of the studies presented (workshop June 1999) prepare the ground (see: section 3.4.2, section
3.4.3 and section 3.4.4).

The conceptual modd for the drugs problem and inherent public hedlth, socid and legd issues
presents the total scope research needs to addressto alow for rational policy choices regarding
drug interventions (see figure 2 in Annex 3). On the bagis of the factors (preventive interventions,
risk factors related to life style and drug related behaviour, the physical and socid and legd
environment) that could affect drug use, the modd illustrates how the consegquences of drug use
present themselves at the individud leve (individua effects of drug use: undesired hedlth effects,
adverse socid and legd events) and the population level (socid burden of drug use: use and costs
of hedlth care services, use and cogts of socid and legd indtitutions). The conceptua model
enables us to position the present issues (impact and costs of HIV, HBV and HCV in IDUSs)
within amuch wider framework of policy supporting research devoted to the fight againgt the
drugs problem.

As the present knowledge about HCV proved to be lacking in essential epidemiological and
hedlth economic aspects, the exploration within the project focussed in particular on the
consequences of HCV infections.

This report presents
the results of a Workshop (June 1999) on the impact and costs of HCV, HBV and HIV in
injecting drug users (section 3),
the outcomes of a literature search concerning impact and costs related to HCV infections
(section 4, Appendix E),
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details concerning Workshop, Working Group, project related projects and project related
publications and contributions to conferences (Appendices A-D).

In view of the overlap between issues discussed in the severa sections and the different objectives
as formulated in this report, the goba conclusions with reference to the relevant sections for more
detailed conclusions are summarised below.

Badic epidemiologica research trying to ducidate the dynamics of the spread of HCV in IDUs
is gl inconclusive and mativates further epidemiologica study. Data needs and
methodologica problems concerning the epidemiology of HCV have been identified together
with necessary actions to solve these needs and problems by extension of surveillance,
initiation of cohort studies, and development of backcaculation (e.g. from cirrhossto
incidence and prevaence of HCV) (section 3.2.1, section 3.2.3 and section 3.5.1).

A generd overview of the spread of HIV/AIDS, HBV and HCV among IDUs in Europe
showsthat HIV, HBV and HCV congtitute amgor hedth burden for IDUsin Europe and are
gtill not under control. Harm reduction has become an acceptable option in most EU
countries, but coverage can be improved (section 3.2.2, Annex 2).

Moddling approaches for transmisson of HCV and related data needs have been defined
(section 3.3.1, section 3.3.2, section 3.3.3). Moddlling of the spread of HBV and subsequent
economic evauation of potentid interventions (vaccination, screening) have dready been
elaborated. Thiswork provides the format for the evaluation of interventions with repect to
HCV (section 3.4.1).

A preiminary cost estimate for incidence-based drug-addiction-related costs for infectious
diseases (HIV, HBV, HCV) has been provided. Estimated drug-addiction-related costs of
HIV/AIDS, HBV and HCV amount to 1871 million EUR for the EU asawhole. HIV takes
account of the major part of these costs (71%), followed by HCV (24%) and HBV (5%;
section 3.4.2, Annex 5).

Further economic research should be devoted to prevaence-based estimation of costs, ad
the extension of the estimation of heslth care costis to socid costs of drug addiction.

The literature review is an inventory of the basic knowledge on the impact and costs of HCV
in IDUs. The mgority of the articles addresses the clinical and epidemiological aspects of the
HCV inIDUs. Apart from articles on the ecomonic aspects of the trestment with Interferon,
very few articles deal with economic aspects of HCV in IDUs per se (section 4).

A conceptua modd has been eaborated to cover the field of the drugs problem and inherent

public hedlth issues (see Annex 3). Thismodel enables usto order current idess, research
guestions, available data and data needs.
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Appendix A
M eeting of Working Group

Dates. 24 and 25 June 1999; place: National Ingtitute of Public Hedlth and the Environment
(RIVM), Bilthoven, the Netherlands

Projects & co-ordination framework
Impact and Costs of Hepatitis B/C and HIV in IDU in the EU
* funded by EMCDDA
* co-ordinated by EMCDDA, RIVM, Trimbos & Univ Rome
European Network to Develop Policy Relevant Models and Socio- Economic Andyses of
Drug Use, Consequences and Interventions
Short Title: Drug Use Moddlling
* funded by TSER/DG XII/EC
* co-ordinated by EMCDDA

Subprojects drug use modelling

1 Prevaence estimates of problem drug use
la At the nationd levd (IFT)
1b At thelocd level (Univ Glasgow)

2 Tempora and Spatial spread of problem drug use
2a Time trends and incidence (Univ Rome ‘Tor Vergata')
2b Geographic spread (Univ Kedle)

3 Costs/Cost-benefits and Economic Markets
3a Costs/cost- benefits of drug uselinterventions (RIVIM)
3b Economic markets and policy measures (Univ Y ork)

Aims
Project: impact and costs of HIV, HBV and HCV in IDU in the EU
To assess cost- of-illness related to HBV, HCV and HIV
To assess influence epidemiologica developments on hedlth care costs
To assess data/methodol ogical needs for construction of cost effectiveness of potentia
interventions

Project: Costs/cost benefits of drug use and interventionsin EU
To edtimate costs for society of drug use
To assess cost- effectiveness of different forms of intervention usng models

Global objective
Formation of Working Group
Expertise Required a Three Leves
*Epidemiology and Socid Aspects
* Mathematicd Moddling
* Economic Evauation
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Sze
* Start with Core Group (15 experts)
* Extension of Core Group in view of data needs and expertise as established by Core

Group

Programme for working group

Present Mesting
* Exploration of research area at three levels in three sessons
* Discusson in subgroups
* Fnd Report & Joint Publications

Further Mesetings (Core Group and Invited Guests)
* Spring 2000, RIVM/Bilthoven
* Fall 2000, EMCDDA/Lisbon (with other TSER groups)

I ssues for discussion in subgroups
Identification of data needs and available data sources
Methodologica problems
Coverage EU Member States
Other participants. suggestions for extension of Working Group
Pans for Papers (authors, content, timing)
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Programme of Workshop Meeting 24™ — 25" June 1999

Opening - Prof. Dr G. A.M. van den Bos
Introduction - Hans Jeger & Lucas Wiessing

Epidemiologica and Socid Impact
Chair: Erik van Ameijden

Surveillance concerning Hepatitis C infections - David Goldberg

Prevalence of HIV, Hepatitis B/C in IDU and related risk factors - Maritavan de
Laar

Epidemiology of HCV - Matthew Hickman

Injecting drug use, viral infections and responses in Europe - Lucas Wiessng
Epidemiology of Hepatitis B/C in a Dutch cohort, potential interventions and
methodological comments - Erik van Ameijden

Moddling
Chair: CarlaRoss

Modelling epidemiological processesin IDU - Gordon Hay

Methods and estimates of incidence and prevalence of IDU populationsin the EU -
LucillaRava& CalaRoss

Prediction of future costs using various modelling techniques - Catherine Comiskey
Modelling approaches for transmission of Hepatitis C in IDU - Mirjam Kretzschmar

Economic impact
Chair: Maarten Postma

Progression of disease model for Hepatitis B and methodology for cost-effectiveness
analysis - Ardine de Wit

Model for Indirect Cost Estimation (MICE) - Robert Welte

Ideal and practical model to compute the social costs due to drug abuse- Fernando
Antofianzas

A Framework for the Social Costs of Drug Abuse; illustrated for the costs of drug-
related infectious diseases - Maarten Postma

Subgroup Meetings & Reporting by Subgroups*
Epidemiological & socid impact
Moddling impact
Economic impact

Close of mesting

*for issues discussed see text
Within the frame of the TSER project (see section 2) the Working Group will be extended and

will continue the scientific work started in the current project. Several meetings will be planned,
viz. Spring 2000, RIVM (TSER) and Fal 2000, EMCDDA/Portugd (with other TSER groups).
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Appendix B

AddressList of Membersof Working Group of Project to Analyse Impact and Costs of
Hepatitis B/C and HIV Infection in Injecting Drug Usersin the EU

Van Ameijden Trimbos Institute P.O. Box 725 tel: +31 30297 11 00
Dr EJC Directie 3500 AS Utrecht fax: +3130297 11 11
Erik the Netherlands eameijden@trimbos.nl
Antofianzas Dept of Economics C/San Jose de Cdansanz s/n  tel: +34 41 299 382
Prof F University of LaRioja 26004 L ogrofio fax: +34 41 299259
Fernando Spain fernando.antonanzas@dee.unirioja.es
Comiskey Mathematics Department Maynooth tel: +353 1 7083914
DrC National University of Ireland Co. Kildare fax: +353 1 7083913
Catherine Ireland cc@maths.may.ie
Crispino O’ Connell Mathematics Department Maynooth tel: +3531 1 7083914
Dr G National University of Ireland Co. Kildare fax: +3531 1 7083913
Gloria Ireland crispino@maths.may.ie
Goldberg Scottish Centre for Infection and Clifton House tel: +141 300 1100
Dr D Environmental Health Clifton Place fax: +141 300 1170
David Glasgow goldberg@scieh.tcom.co.uk
Hay Centre for Drug Misuse Research 11 The Square tel: +141 330 5413
Mr G University of Glasgow Glasgow fax: +141 339 5881
Gordon G12 8QQ gkua24@udcf.gla.ac.uk
Hickman Centre for Research on Drugs and 200 Seagrave Road tel: 0181 846 6567/6565
Mr M Health Behaviour London SW6 1RQ fax: 0181 846 6555
Matthew Social Science and Medicine UK m.hickman@ic.ac.uk
Imperial College
Jager Dept for Health Services Research P.O.Box 1 tel: +31 302742516
DrJC National Institute of Public Health 3720 BA Bilthoven fax: +31 30 2744466
Hans and the Environment (RIVM) the Netherlands hans.jager@rivm.nl
Kretzschmar Dept for Infectious Diseases Epidemiology P.O. Box 1 tel: +3130
2743749
Mw Dr MEE National Institute of Public Health 3720 BA Bilthoven fax: +31 30 2744409
Mirjam and the Environment (RIVM) the Netherlands mirjam.kretzschmar@rivm.nl
Van de Laar Dept for Infectious Diseases Epidemiology P.O. Box 1 tel: +31 30
2743506/3505
Mw Dr M National Institute of Public Health 3720 BA Bilthoven fax: +31 30 2744409
Marita and the Environment (RIVM) the Netherlands mjw.van.de.laar@rivm.nl
Limburg Dept for Health Services Research P.O.Box 1 tel: +31 30 2743768
Mw Drs LCM National Institute of Public Health 3720 BA Bilthoven fax: +31 30 2744466
Wien and the Environment (RIVM) the Netherlands wien.limburg@rivm.nl
Postma Dept Social Pharmacy and Antonius Deusinglaan 2 tel: +31 50 3632607
DrMJ Pharmacoepi demiol ogy 9713 AW Groningen.. fax: +31 50 3633311
Maarten University Centre for Pharmacy the Netherlands m.postma@farm.rug.nl
University Groningen
Rava Dept of Mathematics ViadellaRicerca Scientifica  tel: ++39 06 72594704
MsL/ PhD University of Rome Tor Vergata 133 Rome
fax: ++39 06 72594699
Italy lucilla@excalhq.it
rava@axp.mat.uniroma2.it
Rossi Dept of Mathematics ViadellaRicerca Scientifica  tel: +39 67259
4291/676
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Appendix C
Management Structure (Working Group)

The “Project to andlyse impact and costs of Hepetitis B/C and HIV infection in injecting drug
usersin the EU” (proposa CT.98.EP.06; RIVM projectnumber 4035) was funded by the
European Monitoring Centre on Drugs and Drug Addiction (EMCDDA) and co-ordinated by the

RIVM, the Trimbos Ingtitute (Utrecht, the Netherlands) and the University of Rome Tor Vergata
(Rome, Italy).

Working Group
Project team
Project co-ordinators
JC Jager/RIVM
E van Amajden/Trimbos
C Ross/Tor Vergata
Wiessing/EMCDDA (aso contactperson for EMCDDA)
Project assistant
BIM Zuidema- van Gerwen/RIVM
Principd Investigators
M Kretzschmar/RIVM
MJ Postma/lRUG
L RavaTor Vergata
Research assgtants
R Wete/RIVM
A de Wit/RIVM

Experts

Epidemiology
M vd Laar (represents M. Berns and others)
D Goldberg/Glasgow
M Hickmar/London

Moddling
G Hay/Glasgow
C Comiskey/Maynooth

Economy

F Antofianzas/Rioja
R Ladl/UIm (represented by R Welte)
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Appendix D
Related Projects, Project Related Papers and Reports, and Contributionsto
Conferences

Related Projects
EMCDDA project: Study options to develop dynamic models of drug use and related problems
using epidemiologicad data. Universty of York

EMCDDA/DG Xl project: European network to develop policy relevant modes and socio-
economic analyses of drug use, consequences and interventions (short title: Drug Use Moddlling)
Subprojects:
1. Prevaence estimates of problem use
la. Prevaence of problem drug use at the nationd leve (IFT, DE)
1b. Prevalence of problem drug use a the local level (University of Glasgow, UK)
2. Tempora and spatia spread of problem drug use
2a. Time trends and incidence of problem drug use (University Tor Vergata, IT)
2b. Geographic spread of problem drug use (University of Keele, UK)
3. Costs/cost-benefits and economic markets
3a. Costs and cost- benefits of drug use and interventions (RIVM, NL)
3b. Analyses of economic markets and policy measures (Y ork University, UK)

Vira hepatitis (243680), RIVM, NL
HIV surveillance in Dutch IDU (441100), RIVM, NL

Quantitative andyss and exploration of effectivity of intervention and prevention srategiesin
infectious diseases (431511), RIVM, NL.

Subproject:

Modelling of vaccinaion drategies againgt Hepatitis B

Cost-effectiveness andyss of interventions in care and prevention (403505), RIVM, NL

Project Related Papers and Reports

EMCDDA project: study of options to develop dynamic modes of drug use and related problems
using epidemiologica data (CT.96.EP.05), Centre for Heath Economics, University of York,
York, 1997

Jager JC, PostmaMJ, Achterberg P: Towards multinationa scenario analysis on hedlth impacts of
druguse. In: EMCDDA project: study of options to develop dynamic models of drug use and
related problems using epidemiologica data (CT.96.EP.05), Centre for Health Economics,
University of York, York, 1997

Jager JC, Achterberg PW, Wiessing L, Postma MJ (presenting author): Conceptual modelling of
the drugs problem. EMCDDA Conference, 7-9 May 1998, Lisbon, Portugd. Interim report
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Report of the Seminar * Drug Use Research, Policy and Dynamic Moddling EMCDDA, Lisbon,
7-9 May 1998 (Follow-up to the Review on Dynamic Modds) CT.97.EP.10, Godfrey e.a.,
November 1998

Godfrey C et d (eds.): Monograph on Dynamic Moddling, Y ork/EMCDDA (in preparation)

Godfrey C et d: Interim report. Report of the seminar ” Drug use research, policy and dynamic
modelling”, EMCDDA, Lisbon, 7-9 May 1998 (Follow-up to the review on dynamic models)

Kretzschmar M: Moddlling infectious diseases and other health consequences: predicting future
morbidity consequences and spread of HIV, HBV and HCV. In: EMCDDA project: study of
options to develop models of drug use and related problems using epidemiologicd data
(CT.96.EP.05), Centre for Hedlth Economics, University of York, York, 1997

PostmaMJ, Talley K, Jager JC: Moddlling the hedth-care costs of drug-use-related disease. In:
EMCDDA project: study of optionsto develop dynamic models of drug use and related problems
using epidemiological data (CT.96.EP.05), Centre for Health Economics, University of York,
York, 1997

Ross C: Measuring the extent of illicit drug use by means of dynamic models of data production
processes. In: EMCDDA project: study of options to develop dynamic models of drug use and
related problems using epidemiologica data (CT.96.EP.05), Centre for Health Economics,
University of York, York, 1997

Ross C, Raval, Rel, Wiessng L, Hartnoll R: Pilot project to estimate time trends and incidence
of problem drug use in the EU (Workshop report), EMCDDA, Univ Rome Tor Vergata

De Wit A, Wdte R: Hepatitis B vaccination strategies. Literature Review. RIVM report, 1999
Contributions to conferences

Jager JC, Achterberg PW, Wiessing L, Hartnoll R, Postma M J: Infectious diseases and drug
abuse: conceptua modelling of consequences and interventions. Poster presentation. European
Conference Perspectives on I nfectious Disease Research, Dresden, February 1-3, 1999

PostmaMJ, Wiessing L, Kretzschmar M, Hartnoll R, Jager JC: Costs of drug related infectious
diseases in EU-member States (Geneva 21-25 March 1999)

Wiessng L, Ross C, Houweling H, Downs AM, Jager JC, Hartnoll R: Injecting drug usein
Europe: estimating extent, vird infections and response (Geneva 21-25 March 1999)
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Appendix E
Wien Limburg: Referenceson impact and costsof HCV in Intravenous Drug Users; a
literaturereview (see section 4)

HCV general
1. Lam NP. Hepatitis C: natural history, diagnosis and management. Am J Heal th-Syst Pharm 1999; 56(10):961-
73.
2. Vird Hepatitis C — fact sheet. Atlanta: CDC, 1999.
3. Flamm S, Parker RA, Chopra S. Risk factors associated with chronic hepatitis C virus infection: limited
frequency of an unidentified source of transmission. Am J Gastroenter 1998; 93(4):597-600.
4, GrossJB. Clinician's guideto Hepatitis C. Mayo Clin Proc 1998; 73:355-61.
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Wiessing LG, Hartnoll R, Houweling H, Jager JC, DownsAM, HamersF:
Impact and Control of AIDS, HIV, and Hepatitis B and C Among Injecting Drug
Usersin Europe: An Exploratory Overview. Also in: inaugural meeting report.
National Ingtitute of Drug Abuse, National Institutes of Health, US Department
of Health and Human Services: 1999, 23-35

Introduction

This paper amsto give agenerd overview of the spread of HIV/AIDS, HBV, and
HCV among IDUs in Europe by describing recent data collected by two European
monitoring centress EMCDDA and CESES. Also presented are relevant modelling
data that were obtained in the framework of the European Union Concerted Action on
Multinationd AIDS Scenarios (BMH1-CT94-1723), co-ordinated by the Netherlands
Nationa Indtitute of Public Hedlth and the Environment (RIVM). Because of the
differences in geographic coverage of the available data and estimates, the main
emphasis of this paper is on countries of the EU (seetables 1 and 2). Information on
reported AIDS cases is available from CESES dso for Centra and Eastern Europe
(and Asian countries of the former Soviet Union). As results came from different
sudies and monitoring activities, athematic structure was chosen for this overview.
After adescription of patterns of the spread of AIDS among IDUs, estimates are
presented of historical HIV incidence derived by back-caculation from AIDS cases
followed by recent data on seroprevaence of HIV, HBV, and HCV. Finaly, agenerd
impression is given of implementation and possible effects of harm-reduction

measures in countries of the EU.

AIDS Among IDUsin Europe

Dataon al AIDS cases reported in Europe are collected by CESES (1998). Among
IDUs, anortheast to southwest gradient exists in AIDS incidence (figure 1), ad
differences between countries are large (Hamers et d. 1997). Highest incidences are
reported in France, Switzerland, Italy, Portugd, and Spain (incidence rates of 7 to 73
cases per million tota population in 1997) and much lower incidences in other
countries (incidence rates of 0to 5 per million). In the countries with high AIDS
incidence among IDUSs, the high leves of HIV are an important source of

heterosexud transmisson to non-IDUs (Downs, Hamers et al. 1998). In 1990, IDUs
became the predominant transmission group among AIDS cases, surpassing
homosexud and bisexua men (figure 2). After adowdown in the rate of increase,
AIDS incidence among |DUs increased subgtantialy in 1993 and 1994 because of the
widening of the AIDS case definition to include pulmonary tuberculoss (TB). This
broader definition had a particularly marked effect in Spain where thereisahigh
prevaence of TB infection anong HIV-infected persons. Since mid-1996, however,
grong declinesin AIDS incidence have occurred, in part because of the effectiveness
of highly active antiretrovira treatmentsthat delay AIDS onset in HIV-infected
patients (CESES 1998, Termorshuizen and Houweling 1997). These declines have not
occurred in dl countries, which might indicate differences in the uptake of pre-AIDS
treatment. In Portugd this seemsto be practicaly non-existent among 1DUs (Portuga
Nationa Foca Point, persona communication). However, the fact that the epidemic
in Portugdl is il inits early phase makes interpretation difficult.



Birth Cohort Analysisof AIDS among | DUs

Potting the incidence of AIDS among IDUs by 5-year birth cohort (each group born
in successve 5-year periods) can show the effect of AIDS over “generations’ of IDUs
(Stoneburner et d. 1993). This has been done with data from 12 Western European
countries up to 1994 (figure 3) (Houwding et d., in press). The incidence curve for
the oldest birth cohort, born between 1950 and 1954, shows that this cohort was never
very much affected by AIDS. Among IDUs born between 1955 and 1959, incidence
il does not show a steep increase but dready reaches much higher levels. The next
birth cohort, IDUs born between 1960 and 1964, has been most affected by the
epidemic. They moved from ages 15 to 20 to ages 25 to 30 between 1980 and 1990,
50 the years of highest HIV incidence probably coincided with the ages of maximum
drug use. However, more important for current prevention policy isthe fact that in
recent years the two youngest birth cohorts still show strong increasesin AIDS
incidence dthough maximum levels are lower so far. These lower levelsindicate that
the levdling off or even decline of tota incidence in some countries may mask
continued rising incidence in new cohorts of young drug users. Over the years, the
epidemic appears to have been continuoudy reaching young people, resulting in
important increases in incidence in these subgroups.

Estimation of the HIV Incidence Curvefor IDUs by Back-Calculation

Because of the AIDS virus long and variable incubation time, AIDS incidence gives a
delayed and diffuse picture of the transmisson dynamics of HIV. However, usng
modelling techniques, it is possible to estimate the most likely historica HIV

incidence curve on the basis of reported AIDS incidence and the incubation time
digtribution as estimated in cohort sudies. Within a multinational EU project
(BMH1-CT94-1723, Jager and Ruitenberg 1997) and using the European AIDS data
corrected for reporting delay, the underlying HIV incidence curves were reconstructed
(Downs, Heigterkamp et d. 1998; Houwding et d. 1998) using a nonparametric
back- caculation modd (Heisterkamp, Downs, and van Houwelingen, in press, Downs
et a. 1997) modified to include age as a covariate and effects of the 1993 changein
the AIDS case definition [details to be published e sewhere (Downs et d.,

submitted)]. Disease progression was modeled by a 7-stage Markov modd with
parameters estimated from a Dutch cohort of IDUs (Hendriks et a. 1998) and age
factors derived from the Multicohort Anaysis Project Workshop (1994). From the
results (figure 4), the firgt thing that becomes gpparent isthat HIV-incidence curves
have a shape different from AlDS-incidence curves, showing during thefirst yearsthe
peaked epidemic curve of many nonsexualy transmitted infectious diseases. In
generd, HIV incidence rises very quickly, infecting the most susceptible individuas
inafew years, after which it declines rapidly because of the decreasng number of
susceptible IDUs in the population. However, aslong as HIV prevaence remains
high, any newly susceptible (i.e., needle-sharing) IDU entering the population will

have ahigh risk of infection. It is difficult to distinguish the effects of behaviour

change from those of saturation, particularly asthetota population size of
(susceptible), IDUs is unknown. However, it is clear that any behaviour change hasto
be rapid and timdly to prevent early massve HIV infection rates among IDUs.

Back- caculation estimates by birth cohort show that in EU countries the oldest birth
cohorts (born between 1950 and 1960) experienced the peak of HIV incidence at
about the sametime. In other words, at the beginning of the epidemic the virus
infected susceptible IDUs rapidly without much digtinction by age. In contrast, the



younger cohorts started to become infected later, only after entering the IDU
populations. The cohort born between 1965 and 1969 and especidly the one born
between 1970 and 1974 were mainly infected after 1990. This infection incidence
again reflects how young and new drug users entering the population continued to
become infected even a atime when the totd HIV incidence rates among IDUs were
declining greatly after the first epidemic phase of the 1980s.

Back-cdculation estimates by country show very large differences, of the same order
of magnitude as those seen in the reported AIDS cases on which the estimates are
based. Figures 5a and 5b show results for some EU countries with low incidences of
HIV, (Belgium, Germany, Denmark, United Kingdom [UK], Netherlands), and some
countries with high incidences (Portugd, Spain, Itdy, France). The less affected
countries have an estimated peak HIV incidence of between 5 and 16 cases per
million total population per year, whereas the most affected countries have peak
incidences of 100 to 400 cases per million. Such large differences cannot be explained
by differencesin the prevaence of injection drug use only. There are certainly
differencesin prevaence of drug use between countries but not to such an extreme
extent, as available estimates of problem drug use (mostly injection usage) prevaence
differ by afactor of only about 3to 5 (EMCDDA 1998). The differencesin HIV
incidence mugt therefore be related to (inter-related) differencesin risk behaviour,
other risk factors, or the public hedlth response. Especidly disturbing is that HIV
incidence in Portuga appears to have begun to rise only after 1990, long after
awareness of AIDS and the possibility of prevention existed in Europe. Furthermore,
it seems not to have started levelling off until 1994 dthough it must be borne in mind
that back- calculation estimates for the most recent years are uncertain. In Spain the
second pesk in the estimated HIV curve seems to be unsupported by national trends
data of HIV seroprevaence (not shown) and may be the result of alowing for the
change in the AIDS case definition or some other factor in AIDS reporting.

Data on HIV Prevalence among IDUsin the EU

HIV seroprevaence datafor IDUsin dl EU countries (table 1) were collected for the
first time by the EMCDDA in 1997 and updated in 1998. These data are reported by
the Nationd Foca Points, which together with the EMCDDA form the Reitox
network. It is gtill not possible to consider these data comparable because they are
from different types of sources, ranging from IDUsin trestment in severd countriesto
opiate overdose deaths in Austria and sdlf-reports of test results in France and Greece.
However, even if sources are heterogeneous and sometimes only loca or clearly
biased, the low HIV prevaence of O percent from self-reports of IDUs attending a
syringe exchange program in Finland, 0.6 percent from the Unlinked Anonymous
surveillance system in England and Wales, and 0.5 percent (screening) to 2.0 percent
(sdf-reports) in Greece, contrast sharply with the 16 to 20 percent in France, 16
percent in Italy, and 30 percent in Spain. It istherefore clear that there remain large
differencesin HIV prevaence between countries. Trends in prevalence are again
derived from different sources and show stable or declining HIV prevalencein most
countries of the EU. From Portugd, dthough arise in seroprevadence among IDUsIn
drug treatment in 1995 was initidly reported (EMCDDA 1997), congstent with other
information such as the results from back-ca culation, the trend appearsto have
reversed in 1996 and may at present be considered stable (1994: 14 percent; 1995: 18
percent; 1996: 14 percent). From Belgium aso atemporary strong increase was



reported in HIV naotifications of young IDUS, and more recent data from drug usersin
trestment indicate a stabilisation.

AlIDS and HIV in Central and Eastern Europe

Unlike the Stuation in Western Europe, the AIDS epidemic in IDUsin Centrd and
Eastern Europeis till barely visble, except for Poland and the former Yugodavia
(CESES 1998). Strong increasesin HIV prevaence have recently been recorded in
Poland and in some countries of the former Soviet Union, such as Ukraine, and
circumstances favouring arapid spread among 1DUs have been described
(Khodakevich et a. 1997). These include non-existence or limited coverage of syringe
exchange programs, police enforcement of laws prohibiting the carrying and
digtribution of syringes, dangerousinjection practices, and widespread needle sharing.
Also, there have been reports about the contamination of opiates with HIV during the
production phase before distribution (Alcabes et d. 1998). Although AIDS incidence
among IDUs in Centrd and Eastern Europeislow, religble HIV data are scarce, and
the developments in Poland and the former Soviet Union suggest that it may be a
meatter only of some years before epidemics occur in more countries. Therefore, HIV
prevention programs are urgently needed.

HBV and HCV among IDUsin the EU

At the beginning of the 1990s there was some confusion whether the high levels of
HCV found among IDUs reflected a new epidemic. Antibody tests have been
available only since 1989, and the high prevaences found since then in different parts
of the world, aswell as some retrospective anayses of stored sera of IDUS, indicate
that the virus probably began to spread before the HIV epidemic. It appears further
that HIV prevention is not sufficient to prevent the spread of HCV because it is much
more eadly transmitted than HIV, not only through blood or needle-sharing, but also
through sharing other equipment used for injecting drugs (Spoons, cotton, water). In
view of its extremely high prevaence, HCV may, for IDUs, be asimportant asHIV in
public hedth terms, HCV infection can cause liver cirrhosis and cancer that may lead
to premature death.

Seroprevalence data on HBV and HCV among IDUs, collected through the
EMCDDA/Reitox network of Nationa Foca Points, are presented in table 2. To our
knowledge these are the first available seroprevaence data on HBV and HCV among
IDUsin EU countries, and even if they are assembled from incomparable sources,
they can give a crude impresson of the spread of these viruses. In generd the levels
of HBV arelower than those of HCV. Beddes a possble difference in infectivity, this
is probably due for the most part to the fact that a much larger proportion of those
infected with HCV than HBV develops chronic infection and remains able to infect
others. The prevaence of antibodies againgt HBV ranges from about 20 percent in
Denmark, Luxembourg, and the UK to about 60 percent in treatment samplesin the
Netherlands and Spain. Vaccination of IDUs s currently increasing so thet these data
areturning into an indicator for the potentiad of further vaccination rather than of

levels of those ever infected. For HCV, much higher levels of prevalence are reported,
ranging from about 50 percent in severd countries to more than 90 percent in Sweden
and Greece (the very low prevaence in Luxembourg may be unrdigble becauseit is
based on sdf-reports). These data indicate that HBV and HCV have spread widely
among IDUs in Europe as in other parts of the world. A French study estimated that
roughly 500,000 current IDUs in the EU were infected with HCV in 1996 (Nalpas et



a. 1998). Thismay ill be a gross underestimation of dl prevaent IDU-related
infections because it does not take into account infectionsin former IDUS.

Harm Reduction in the EU

Whereas traditiona demand reduction focused on reducing drug consumption through
prevention and treatment, the first aim of a harm+-reduction approach isto minimise
adverse hedlth and socia consequences of drug use. A broader vison of harm
reduction includes subgtitution trestment to reduce injection drug use. A more limited
implementation in the area of infectious diseases a |east encompasses the availability
of syringes through pharmacies and syringe exchange programs, provision of
condoms, and HIV counsdlling and testing. The data presented in table 3 were
extracted from qualitative descriptions in the 1997 nationd reports on the drug
gtuation provided by the National Focal Points. Where possible the time when these
measures were implemented and whether they have nationa coverage were assessed.
Furthermore, some information was available on injection drug use trends and rates of
injection drug use among opiate users in trestment.

From table 3 it becomes clear that in practice harm reduction has become the norm in
most countries of the EU. Thisisinteresting in itsdlf, given the different impression
arisng from some recent political controversies on nationd drug policies. Syringes
are availablein dl countries, and condoms and HIV counsdling and testing seem to
be widdly available. Subgtitution trestment dso exigsin al countries (EMCDDA
1998), mogily in the form of oral methadone. Even heroin trials have started in the
Netherlands following Switzerland, which is not an EU country. However, coverage
and intengty of harm+reduction measures vary considerably and can probably ill be
improved. From the nationd reportsit appears that syringe availability is not aways
nationwide and that it depends much on loca or regiond initiatives, athough these
may be more frequent in hightrisk areas. Swveden and Finland have only very limited
syringe exchange programs, and Finland recently restricted the availability of syringes
in pharmacies. In France, subdtitution trestment, athough strongly increasing, mostly
involves buprenorphine, which is often injected athough methadone programs are
aso developing. In Germany, large differences exist between regions and citiesin the
implementation of harm-reduction measures.

If harmreduction measures are becoming common practice, this has mostly been
occurring in recent years. Can harm-reduction measures therefore have had much
effect on the HIV epidemic in the EU? From table 3 it appears that in severa
countries harm+reduction measures have been implemented only in the 1990s, years
after widespread HIV infection of IDUs had aready occurred. A recent evaluation of
syringe exchange programs in Spain, France, and Itay, the most affected countriesin
Europe, found that these programs have mostly been introduced after 1993, athough
the unrestricted didtribution of syringes through pharmacies has existed in France
snce 1987 (PESESUD 1998). In these countries the effects on seroprevalence may
gart to become visible in the years to come. Other countries, however, were more
timdy in implementing harm-reduction measures. The first countries to introduce
syringe exchange programs were the UK, the Netherlands, and Sweden (which,
however, dways remained limited to only two programs). Subgtitution trestment was
avaladle early in the UK, the Netherlands, Itdly, and Denmark. In the UK, the early
and strong response has probably helped to avert alarge HIV epidemic (Stimson
1996), but in the Netherlands syringe exchange programs were introduced only after



the initia epidemic among IDUs in Amgterdam had already occurred. Nevertheless, in
awdl-documented cohort study it was concluded that the combined harm-reduction
measures in Amsterdam had decreased injection risk behaviours (van Ameijden et d.
1994). Harm:reduction measures have thus most probably prevented many infections
in some countries such asthe UK and the Netherlands, but in other countries they
were introduced too late and on atoo limited scale to prevent magor HIV epidemics.

Even when it is difficult to assess what the specific contribution of harm+reduction
measures has been in the EU, in generd, risk of infection has decreased snce the
1980s as shown by age-specific HIV incidence by back-cdculation (figure 4). This
may partly be the result of the early harm-reduction measures, partly the result of
autonomous behaviour changes by 1DUs in response to information and awareness of
AIDS in the generd media, and partly because those a highest risk were dready
infected (saturation effects or depletion of susceptibles). It is not possble to
disentangle the relative effects of these factors. Dedlines in injection drug use have
been reported over the past 10 years from severa countries and were perhaps greater
in countries with ether a high prevalence of HIV or an early-occurring HIV epidemic.
For example, Greece, which never experienced an HIV epidemic among IDUS, ill
reports afigure of 82 percent IDUs among opiate users in trestment. In contragt, in the
Netherlands, which was affected early in the 1980s, injection drug use among opiate
usersin trestment decreased a great deal to a current rate of about 14 percent.
However, other factors seem to play arole, too. In Spain, IDUs have been widely
infected, and strong declinesin injection drug use have been reported (De La Fuente
et a. 1997). These declines were amilar in areas with high or low prevaence of HIV
and may have been associated with the type of heroin on the market (smokable or
injectable) rather than with HIV prevalence levels. Moreover, no important decreases
in injection drug use have been reported in Italy and France, athough the IDU
populations in these countries are among the most heavily affected by HIV. In

Audtria, injection drug use even increased after 1990, and this was apparently
associated with new heroin transport routes after the opening of the bordersto Eastern
Europe.

Indeed, although the effect of harm-reduction measures has become visble in some
countries, and they are now being increasingly implemented on alarger scale,
coverage a the EU leve dso seemsinsufficient if judged by data on rates of infection
reported in the previous sections of this paper. Back-caculation by country and by
birth cohort suggests continuing HIV transmission in new generations of IDUS, even
though a lower levds than in the 1980s and with large differences between countries
(seefigures Saand 5b). In Portugal, AIDS incidence continued to increase until at

least 1997 (data from CESES, presented in EMCDDA’ s 1998 annual report), whereas
the back-ca culaion estimates dso suggest that the HIV epidemic in Portugd started
after 1986 and kept growing until at least 1992—-1993. Account should further be taken
of the continuing very high rates of HIV in seroprevaence data from southwestern
European countries (Spain, Italy, Portugal, and France), even though prevaence
among IDUs is dowly declining in Spain, Italy, and France. From available
seroprevaence studies, we know that rates of HBV and HCV are extremey high
among IDUs dl over the EU, while other sudiesindicate the high risk of transmisson
of HIV, HBV, and HCV in prisons (Wellandt and Rotily 1998).



Conclusion

AIDS incidence in IDUsis strongly declining due to new trestments. However,
different sources of dataindicate that HIV, HBV, and HCV infections are not under
control and il congtitute amgjor hedth burden for IDUs in Europe. Transmission of
these vird infections continues into new generations of IDUs in Europe. Harm
reduction has by now become an acceptable option in most EU countries, but
coverage can dill be improved.
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Table 1. Prevaence of HIV infection among injecting drug users in EU countries, EMCDDA

1998
Y ear Data Number Percent  Trendin
tested HIV prevalence
infected
Austria(1) 1997 Opiate overdose deaths 132 15 (Stable)
Belgium (French) (2) 1996 First treatments, self-reports 294 14* Stable
Belgium (Flemish) (3) 1993 Antwerp: Study treatment/streets 217 (5) _
Denmark (4) 1995 Estimate from HIV notification 4 _
Finland (5) 1997 Helsinki: Needle exchange, self- 131 (0) (Stable)
reports
France (6) 1995 Survey treatment centres, self- 6429 16-20 Decrease
reports
Germany (7) 1996 Drug usersin treatment, self-reports 2074 39* Stable
Greece (8) 1997 Treatment, screening/self-reports 708 0520 Stable
Ireland (3) 1993 Dublin: Study treatment/streets 185 (8) -
Italy (9) 1997 Treatment in public services 73,784 16/1-28 Decrease
Luxembourg (10) 1997 Treatment reporting system, self- 280 2-4 Stable
reports
Netherlands (11) 199597  Repeated treatment/street studies 1333 2-26 Stable
Portugal (12) 1996 Survey treatment centres, self- 379 14 Stable
reports
Spain (13) 1996 Survey treatment centres 871 30 Decrease
Sweden (14) 1997 Study 9 prisons 196 3 Stable
United Kingdom 1996 Unlinked Anonymous 3,373 0.6 Decrease

(England and Wales) (15)

* refers to all problem drug users; percentage among IDUs is not known but is almost certainly higher.
Information based on local datais given between parentheses.
Data based on self-reports may be unreliable.

1) Austria National Focal Point 1998a

2) Belgium National Focal Point 1998 [C. Preumont and L. Bils, Comité de Concertation sur I'Alcool et les Autres Drogues, de
la Communauté Frangaise de Belgique (personal communication, 1998)]

3) Papaevangelou and Richardson 1995, pp.73-82

4) Denmark National Focal Point, 1997 (Smith 1997)

5) Finland National Focal Point 1998 (Ovaska, Holopainen, Annala 1998)

6) France National Focal Point 1998 (Antoine and Viguier 1998)

The range given is not geographical: upper limit gives the seropositives among all known test results while the lower limit
assumes those who do not know their test results are seronegative.

7) Germany National Focal Point 1998 (Zahn et al. 1996).

8) Greece National Focal Point 1998 (Screening drug free treatment: n=409, 0.48%; treatment reporting system, self-reports:
n=299, 2%).

9) Italy National Focal Point 1998 (Prevalence of HIV antibodies in SER.T users by Region 1990-97, Ministry of Health).
National average and range of seroprevalences by region.

10) Luxembourg National Focal Point 1998 (Origer, 1998) Two percent assumes all with unknown test results are
seronegative, 3% is prevalence in all those with known test results, 4% if also corrected for 79% IDUs and assuming all
seropositives are IDUs.

11) Netherlands National Focal Point 1998 (1995: Arnhem 2%; 1996: Amsterdam 26%, Utrecht 5%; 1997: Heerlen 16%,
Maastricht 3%, Rotterdam 9%) (Wiessing et al. 1996; Wiessing, van Rozendaal, Scheepens, Schat et al. 1996; Wiessing et
al. 1997; Carsauw et al. 1997; Berns et al. 1998)

12) Portugal National Focal Point 1998

13) Spain National Focal Point 1999

14) Sweden National Focal Point 1998 (Trend in prevalence based on notifications of IDUs) (Kall and Thorstensson)

15) Public Health Laboratory Service 1998



Table 2. Prevaence of antibodies againgt hepetitis B and hepatitis C among injecting
drug usersin EU countries, EMCDDA 1998

Hepatitis B Hepatitis C
Year Data Percent  Year Data Percent
anti-HBV anti-HCV
+ +
Austria(1) 1996 Vienna: Hospitd, low (50-56) 1996 Vienna: Hospitd, low (72-79)
threshold treatment threshold treatment
Belgium - - - - - -
Denmark (2) 1995 Estimate 21 1995 Estimate 50
Finland (3) 1997 Helsinki: Needle (34) 1997 Helsinki: Needle (53
exchange, self-reports exchange, self-reports
France (4) - - - 1995 Survey treatment centres, 53-70
self-reports
Germany (5) 1996 Dortmund: Treatment (48) 1996 Dortmund: Treatment (63)
Greece (6) - - - 1997 M ethadone/drug free 50-94
treatment
Ireland (7) - - - 1992/93  Dublin; Treatment (84
Italy (8) 1997 Treatment 40 1997 Treatment 67
Luxembourg (9) 1997 Treatment, self-reports 22 1997 Treatment, self-reports 19
Netherlands (10) 1994/96 Rotterdam/Heerlen/Maas (59-63) 1994/96 Rotterdam/Heerlen/Maas (74-84)
tricht: Treatment tricht: Treatment
Portugal (11) - - - 1996 Treatment, self-reports 74
Spain (12) 1996 Treatment 59 1996 Treatment 83
Sweden 1997 Study 9 prisons, saliva 55 194 Stockholm: Study (92
(13) prison/treatment (14)
United Kingdom 1996 Unlinked Anonymous, 22 1994 Survey treatment centres 48-77
England and Wales (15) (16)

Hepatitis B antibodies partly reflect ever being infected with HBV and partly vaccination; the proportion of seronegative IDUs
indicates the population at risk or the potential for vaccination. Information based on local data is given between parentheses.
Self-reports on hepatitis infection may be unreliable.

1) Austria National Focal Point 1998b

2) Denmark National Focal Point 1997

3) Finland National Focal Point 1998

4) France National Focal Point

5) Germany National Focal Point 1998 (Batz and Reymann 1997)

6) n=140 tested, Greece National Focal Point 1998 (Center for Control of AIDS and STDs of the Ministry of Health 1998)
7) n=272 tested (Smyth et al.)

8) n=66,623 tested; Italy National Focal Point 1998

9) Luxembourg National Focal Point 1998

10) Netherlands National Focal Point 1998

11) Portugal National Focal Point 1998

12) (Only heroin IDUs) National Plan on Drugs: Survey of Heroin Users in Treatment, 1996

13) Sweden National Focal Point 1998 (Kall and Thorstensson 1998)

14) Sweden National Focal Point 1998 (Krook et al. 1997)

15) Public Health Laboratory Service 1998

16) n=2,081; test results reported by treatment centres in the survey (Waller and Holmes 1995)



Table 3. Harm reduction measures in EU member states, as described in the 1997 nationa
reports provided by the Foca Pointsin the EMCDDA/Retox network

Syringe Syringes Distributionof  HIV counselling  Nationa  Implemented Injection
exchange availablein condoms and testing coverage since trends (1)
programs pharmacies
Austria Many, low Yes, nationally  Low threshold ~ Low threshold Yes 1990's Shift to
threshold injection use
in 1990
Belgium Some ? ? NGOs? No ? Lessinjection
use (9-32%)
Denmark Yes Yes Yes Yes Yes ? Declined since
1980's (53%)
Finland Rare Recently stopped ? ? No ? Rare
France 51 Yes Yes Yes? Yes Recent High
Germany Most cities Yes, free Low threshold Yes ? ? Some decrease
(47%)
Greece Yes Yes Yes Y es? Yes ? High, some
decrease (82%)
Ireland Yes ? Yes Yes Yes ? Decreased
(43%)
Italy Some regions, ? Some regions Yes No Recent (75%)
mostly machines
Luxembourg Yes Yes Yes Yes Yes 1993 (87%)
Netherlands Yes Yes Yes Yes Yes 1984-1987 Decreased
(14%)
Portugal Yes Yes Yes Yes Yes 1993 (49%)
Spain Yes Yes Yes Yes Yes Recent Decreased
(36%)
Sweden n=2 No ? Yes No 1986 ? (Mostly
amphetamine
IDUs)
United Yes, n=300 Yes, n=2000 Yes Yes Yes 1980s Decreased
Kingdom (43%)

1) rates of injection drug use among opiate usersin treatment from 1998 national reports



Figure | . AIDS cases diggnosed in inj ection drug users in | 997 per million total population (WHO European Region)
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Figure 3. Yearly AIDS incidenca per | 100,000 persons in 5-year birth cohorts | 950-1 974, injection drug users,
I 2 European countries | 978-1 994, adjusted for reporting doay (Howweling et ol in pres)
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Figure 4. HIV incidence in injection drug users in the European Union, back-cal culation esti mates by birth cohort
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Figure 5a Yearly HIW incidenoe in injection drug users per million population, bade-calculation estimates by country
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Annex 3

Jager JC*, Achterberg PW**, Wiessing L***, Hartnoll R***  Postma M J*:

I nfectious diseases and drug abuse: conceptual modelling of consequences and
interventions. Poster presentation. European Conference Per spectives on

I nfectious Disease Resear ch, Dresden, February 1-3, 1999

Nationd Indtitute of Public Hedth and the Environment (RIVM), * Department for
Hedlth Services Research (CZO), ** Department for Public Health Forecasting (VTV),
Bilthoven, the Netherlands

*** European Monitoring Centre for Drugs and Drug Addiction (EMCDDA),
Epidemiology Department, Lisbon, Portuga

Background
The drugs problem and its consequences for society represent a complicated research
field. The consequences of drug abuse comprise among many others the adverse
effects of infectious diseases. Measuring their impact and smulating potentid (cost-)
effectiveness of policies and interventions are required to support public hedth
strategy development. A conceptud (theoretical) modd will help
to provide a structure for the development of ideas and mathematica models,
to define the boundaries of the fidld under study,
to offer astructure for orderly handling the subject metter i.e. the classfication of
data sources, key variables and impact indicators, the ordering of research
questions and research projects (cf: Jager & Ruitenberg, 1997; Ruwaard &
Kramers, 1997).
Thus, a conceptua model can be a bridge between the various actors and
representetives of the different disciplinesinvolved in an integrated study of the
impact of infectious diseases on populations of drug users.

Objective
To develop a conceptud modd for the drugs issue and the interrel ationship with
infectious diseases.

Conceptual model

A conceptua modd is proposed which departs from five basic components, i.e. drug
use, policy rdated to drug use, determinants of drug use and effects, individud effects
of drug use and the socia burden of drug use (see Figure 1).
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Figure 1. Conceptual Basic Modd for the Drugs Problem

The components shown in Figure 1 are detailed into subcomponents (second detail
level) and placed in a scheme that shows the main interrelations (see Figure 2).
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Figure 2. Conceptud Modd for the Drugs Problem and Inherent Public Hedlth,
Socia and Legd Issues (see Table 1 for some further detail)




The policy box comprises supranationa and nationa policies concerning heath and
socid and legd palicies, which try to affect the determinants of drug use and effects.

The second box concerns the determinants of drug use -e.g. life style and the socid
environment- and the determinants of effects of drug use on hedth and socid events -
e.g. atraction of infectious diseases-. Thereisadivison between the interventionsin
hedlth care or prevention and in the socid or legdl fields and the risk factors. Thisis
clearly acomplex box where each area can be further broken down into different
aspects containing numerous potentia interactions.

The centra box represents the core of the drugs problem, i.e. drug use. The mode
expresses that drug use is defined by determinants. It also shows that drug use plays a
role in giving direction to policies on drugs (see relevant arrow).

The boxes below the box for drug use ded with individua (adverse) effects (fourth
box) and socid burden of drug use (fifth box).

The conceptua mode is daborated and completed with concrete examples of
interrdlated issues in terms of policies and interventions, undesired hedlth effects,
adverse socid and legal events and use and costs of hedlth care services and socid
and legd indtitutions (see Table 1).



Table 1. Components for Conceptua Modelling the Drugs Problem and Inherent
Public Hedlth, Socid and Legd Issues

Health policy
Social & legal policy
Nationd leve
National drug laws (legal vsillegal drugs)

Drug specific strategies
Research (focal pointsyEMCDDA)

Supranationd leve

United Nations Conventions

Treaty of European Union 1993

European Action plan on Drugs (EC)
Co-ordination of research activities (EMCDDA)

Determinants of drug use and effects
Intervention & prevention
Hedlth care & prevention

Hedlth care (somatic and menta care)
Substitute prescribing (methadon)

Detoxification
Out/inpatient treatment
Counselling
Prevention
Hedlth protection

Syringe & needle exchange
Disease prevention

Vaccination

Screening for drug related diseases
Hedlth promotion

Education (safe sex/needle hygiene)

Socia and legal action
Socid intervention
Demand reduction activities

Rehabilitation of drug users

Targeted programmes/mass media campaigns
Legd intervention

Law enforcement

Supply reduction

Prohibiting & punishing possession, arrests

and drug seizure
Control of trade

Risk factors
Physicd environment
Exogenous (biotic, physcd, chemicd) factors
Biological agents like HIV, HBV, HCV, M. tuberculosis
Quality of drugs
Endogenous factors (acted on by exogenous factors)

Genetic factors

Lifesyle & drug related behaviour
Needle sharing
Sexual; behaviour/prostitution
Alcohol
Lack of hygiene/dental care




Table (continued)

Sodid & legd environment
Mobility/immigration/ethnicity
Social profiles of users
Subpopulations like schoolchildren

students and intellectual circles

Geographic patterns/urbanizations
Attitudes/public opinion
Criminal justice systems

Druguse
Demand & supply
Demand
Demographic developments
Supply _
Macroeconomic developments
Technological developments
Geopolitics/geographical patterns of drug supply
Control of trade
Pettern of drug use
Type (quaitative aspects) of use
Kind of drug
Hard vs soft drug use
Route of administration (by mouth, smoking, injecting,
sniffed)
Quantity of drug use

Frequency of drug use
Prevalence/incidence of drug use
Drugs career

Individual effectsof drug use
Undesired hedlth effects
Drug addiction

Drug careers, dependence and poly drug dependence
Drug related diseases and conditions
Infectious diseases: AIDS, Hepatitis B and C, endocarditis,
Tuberculosis
Neurologic/psychiatric disorders
Comorbidity

Drugs rdlated mortality

Drug related diseases, overdose, accidents, suicides

Adverse socid & legd events
Drugs related crime (public safety)
Social disapproval

Social burden of drug use

Use & cost of hedlth care services
People needing/seeking help
Hospital beds
Patient related and general program costs

Lost productivity
Unemployment
Potential years of life lost

Use & cost of socid and legd indtitutions
Drug offences
Drug seizures
Prison use




Per spective

The authors fed that, andogous to earlier work in the areaof AIDS-related policy
research (cf: Jager & Ruitenberg, 1997) conceptua modelling may be effectively used
to order current ideas, research questions, available data and data needs. It dso
supports necessary interdisciplinary Cupertino. The present conceptua modd for the
drugs problem and inherent public hedlth issues might be used as a garting point for a
discussion about the set-up of amultinationa and interdisciplinary concerted action
investigating the impact of infectious diseases in populations of drug users. Some
focusing will be necessary to reduce the inherent complexity of the problems
involved.
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Summary

Objective To estimate cogts of Hepatitis C virus (HCV), Hepatitis B virus (HBV) and

Human Immunodeficiency virus (HIV) caused by intravenous drug use in EU-countries.

Methods The pharmaco-economic mode applied estimated incidences to lifetime cogts estimates
(incidence-based moddl). Estimates are presented within a broader framework for socid codts.
Results In the basdline, estimated costs for drug-addiction related HCV, HBV and HIV amount to
EUR1.89 hillion. In sengtivity analyss costs up to EUR2,57 are estimated (0.5% of total EU-
expenditures on hedth care).

Discussion& Conclusion A prdiminary estimate for the costs of drug-addiction related HCV, HBV
and HIV is estimated. These cosis reflect arelevant share of total costs for drug addiction.



Introduction

Pharmaco-economics covers the research field of alocating scarce resources to drugs and drug-
related activities™ The primary field of pharmaco-economical applications covers the mediical
goplications of drugs, with rdlevant areas such as costing studies and cost- benefit analyss of
pharmaceuticas. The methodology can however be directly applied to "unhealthy" applications of
drugs as wdl. Summarized as “drug addiction”, we limit ourselves to smoking and injecting drugs
such as opiates, benzodiazepines, anphetamines and cocaine.

Pharmaco-economics has been gpplied to drug addiction previoudy in only few studies. For
example, Kim et al andyzed costs and benefits of drug prevention programs for the USA over the
period 1979-92." They estimated a very favorable cost/benefit-ratio: thereis asaving in direct and
indirect costs of US$15 for each US$ spent in drug addiction prevention. Rice et al estimated the
costs of drug-addiction-related illnesses within a broader social costing framework.¥ This
framework comprised the indirect costs of production losses and the costs of crime as well.

For drug addiction the pharmaco-economic concept of socid costs provides a very suitable
approach. Socia cogts reflect the total burden of costs for the society asawhole. This societd
perspective is much wider than and comprises the hedth-care perspective that is limited to direct
health-care costs only. By including indirect cogts, the societal perspective is often the viewpoint that
policy-makers are most interested in, as these evaluations asss in deciding on the alocation of
resources between different sectors, and generic methods developed alow vaid comparisons to be
made between programs of very different natures!™ Onefield enjoying agrowing interest involves
the pharmaco-economics of infectious diseases prevention. For example, in the Netherlands
investigations into the pharmaco-economics of HBV vaccination and HIV-screening programmes
are explicitly required by the Ministry of Heelth before implementation of a program.™ Pharmaco-
economic evauation of drug addiction is closaly related to infectious diseases prevention, as
transmisson of blood-borne diseasesis among the most serious health and economic consequences
of injecting drug use. This paper consders the costs of drugs-related acquistion of HCV, HBV and
HIV in European Union (EU) countries.

This paper presents a methodology derived from pharmaco-economic theory to classfy the costs
related to drug addictionand to provide partid estimates. The classfication draws on generd
economic principles of costing and the estimation procedure has previoudy been gpplied to
HIV/AIDS-related costs at the European Union (EU) level.!”! The estimation is directed to the direct
medical cogts of HIV/AIDS and hepdtitis epidemics among drug usersin the EU. The prdiminary
estimate provided only covers part of al costs for drug-addiction-related diseases. This paper does
not consider indirect cogts of the infectious diseases and the costs of other (non-infectious) diseases.
Furthermore, costs of addiction treatment, crimind acts, low performance in jobs and indirect costs
of mortality due to overdoses are l€ft for further research.

This paper does however produce a crude estimate for the costing of infectious diseasesin
the EU through drug addiction that has previoudy not been attempted.

The Phar maco-economic M odel

Our pharmaco-economic modd was origindly gpplied to ten origind EU-countries (Ireland and
Luxemburg were left out because of lack of data). In our modd, epidemiological information
(incidence of infections) and economics (lifetime codts per infection) were linked to estimate direct
medica cogts of drugs-related HBV, HCV and HIV.

Traditionaly, pharmaco-economic research uses two basic methods for expressing the
impact of drugs and diseese, |abeled incidence-based and prevalence-based methods. The first
concerns accounting lifetime cogts to the year of incidence of disease. The second method concerns



a break-up of these lifetime costs over the rdevant stages of disease to be linked to stage- specific
prevaence estimates in order to, for example, annua costing estimates for budgetary purpossm To
cover the full pharmaco-economic impact of drug addiction, it is necessary to andyze the lifetime
costs consequences incurred by a representative incident of infection in drug users. For direct
medica costs this incidence-based approach does however assume that the future health-care
technologies will remain the same asin the andysis. Also dl other assumptions are extended up to
the time until the lagt incident infection in drug users has been dedlt with.

If the assumption of everything staying equa holds true for the period of analysis, and the full
pharmaco-economic impact iswhat is being referred to in a decison context, the incidence-based
approach is the more appropriate one. This could be the case if the decision context, for example,
refers to investments and alocating budgets in prevention of drug-addiction related problems. Asthe
latter is often the case, this paper reports results using the incidence-based approach.

Data and Assumptions

Epidemiology
Epidemiologica informetion refers to the mid-1990s (most recent published information available).
HIV incidence among drug usersin the EU as estimated by backcalculation. These estimates
correspond with arange from approximately 250 per million population in Spain and Portugd to less
than 10 per million in Germany, Greece, Netherlands and the UK (source: EU Concerted Action on
Multinational AIDS Scenario Analysis, RIVM/CECES, 1997).®

Incidence of drug-related hepatitis was estimated using areview of prevaence studies for
HCV, HBV and HIV in specific groups of drug users'® We applied excess prevaence rates for
HCV and HBV over the HIV prevaence rate to HIV incidence (for example, if HBV antibody is
twice as prevaent as of HIV in asample Spanish drug users, Spanish HBV -incidence was assumed
to be twice the Spanish HIV-incidence). [Notes: This straightforward agpplication of prevaence
rel ationships to incidences certainly neglects differences in hepatitis and HIV mortality rates,
potentidly disturbing Smilar patternsin prevaence and incidence. HIV - preva ence estimates were
avalablefor dl countries considered. For Portugd, in the absence of an estimate for HBV -antibody
prevalence we assumed 50% of HCV-antibody prevaence, asthis cruddy reflects the pattern of
HCV/HBV -prevaences in the other countries considered. Exact information on the epidemiologicd
data used and produced can be obtained through the first author.]

Health Care

Hospital-bed needs incurred by HIV/AIDS vary over the different stages of disease. Furthermore,
hospital costs and costs of pharmaceuticas are the mgor cost drivers for hedth-care costs of
HIV/AIDS. In particular, the termind phase of AIDS goes dong with areatively high intengty of
hospita- bed needs. For this purpose previoudy two stages were differentiated for AIDS: afina
gage of maximaly 6 months before degth (late Stage; LS) and a stage for the foregoing period
(chronic stage; CS). Application of the staging concept to the France, Greece, Itdy, the
Netherlands, Spain and the UK has shown that per personyear (ppy) inpatient daysin LS are at
least twice those in CS. Inpatient-day needs in symptomatic pre- AlDS stages equa 20% of thosein
CS. Information on inpatient days was available for the 6 countries mentioned above.”

To comprise for recent advances in pharmaco-therapy the previoudy published
progression-of-disease modd was extended with a stage reflecting the life- years gained on Highly
Active Anti-Retrovira Therapy gHAART), with hospital inpatient-days needs smilar to those in the
symptomatic pre-AIDS stages™” Summarizing the full progression-of-disease model for HIV: on
average 6 years of asymptomatic HIV-infection, one extrayear gained on HAART, 6 years of
symptomatic pre-AlDS disease and two years of AIDS (CSand LS).!"*?



Costing

Cogtsfor one year on HAART were assumed at EUR10,000 for the package of pharmaceuticas
(for example, zidovudine, lamivudine and ritonavir). Country-specific costs per acute-care day were
used, varying from EUR420 (UK) to EURG00 (France). [Notes. Based on purchasing power
parities for gross domestic product as estimated by OECD.!™ For the two countries with miss ng
cost data— Greece and Italy - EUR500 was assumed.] Costs per acute-care day include average
outpatient costs. We corrected for outpatient costs by lowering costs per acute-care day by 30%in
the baseline (based on Dutch data”) and 10% in sensitivity analysis. Costs per outpatient contact
were assumed at 25% of corrected unit costs per acute-care inpatient day.[

Monetary costs were discounted for time preference at 4%? (1% and 7% in sensitivity
andysis). Findly hospitd costs for HIV/AIDS were assumed to reflect 90% of total costs excluding
the costs of HAART.!"! As detailed information on hedlth care for HIV was only available for six
countries (France, Greece, Itdy, the Netherlands, Spain and the UK) for the other countries cost
figures of neighboring countries were applied (the Dutch estimate for Belgium, Denmark and
Germany; the Spanish figure for Portugd).

Only crude lifetime cogt estimates for incidence of HCV and HBV infection could be used
as only scarce information is available™**” Thisinformation suggests that average lifetime costs per
HCV arein the order of magnitude of 10-20% of lifetime HIV-cogts, and thét lifetime HBV-costs
are 10% of lifetime HCV-costs***¥ In the baseline we assumed that lifetime HCV-costs are 15%
of lifetime HIV-codts, in two dternative scenarios we investigated the lower and upper bounds of 10
and 20%, respectively.

Results and Discussion

Figure 1 shows estimated lifetime costs of HIV-infection for the Sx countries with detalled
information available and the average applied to the other four countries (Belgium, Denmark,
Germany and Portugal). These vary from EUR42,500 for the UK to EUR90,800 for France.

In the basdline estimated costs of drugs-related HCV, HBV and HIV amount to €1.89
billion for the EU as awhole. HCV takes account of approximately 40% of these costs (Figure 2).
HIV causes the mgority of the costs. Figure 3 shows the distribution over the ten countries
condgdered: Spain and Italy make up 72% of tota EU-cogts (approximately EUR1.4 hillion). Both
countries show relaivey large shares for drug-related HIV costs. Estimated drug-related cogtsin
the UK and Germany are primarily caused by hepatitis.

Figure 4 shows the results of one-way sensitivity andyss. Variation in the discount rate
induces the smallest changes in total costs. Estimated costs range from EUR1630 to EUR2159
(minus 14% and plus 16% of the basdine, respectively). Multi-way senstivity andyssindicates
estimated costs up to EUR2570 million.

The kind of estimates that we have eaborated above may serve severa purposes. They can, for
example, be used in budget andyss. In budget andysis one would typicaly relate estimates of the
costs of drug addiction to hedth-care budgets, at nationa- and EU-levels. Table 1 lists estimated
cogsfor HCV, HBV and HIV at nationd levels. Reatively high shares are found for the southern
European countries Italy, Spain and Portugd, with significant impacts of HIV. For northern
European countries Germany and the UK have rdaivey high shares, caused primarily by HCV.
Basdline estimate for drugs-related costs of HCV, HBV and HIV amounts to approximately 0.4%
of expenditures on hedlth in the EU as awhole (up to 0.5% in sengtivity analyss).

Two other studies provide a framework to compare our estimate (Table 2).*** Both
sudies distinguish between direct hedth- care cogts, other direct costs such as government spending
and indirect costs of production losses. Table 2 illugtrates that our estimate of the most relevant
share of direct hedlth-care cogis related to HCV, HBV and HIV presents a significant contribution



to atotd socia costs estimate. However, large shares d'so remain for further research. In particular,
further research should consider indirect costs at the EU-leve. In that respect the distinction
between the human capital method and friction-costing method for indirect costing is relevant.”
The latter isfavoured in some European countries and significantly reduces indirect costs related to
mortdity compared to human-capita costing. Application of the frictioncosting concept would raise
the share of direct health-care costs in the study by Single et al™® from the current 6% in the table
to 10-12%.

Our results crucidly depend on the epidemiologica information used in the mode. Estimated
incidences reflect the mid-nineties Stuation and were based on modelling (HIV) and rdative
prevaences of HCV and HBV in samples. For example, gven thet in the UK -samples considered
HCV is agpproximately 100 times more prevaent than HIV, an estimated HCV-incidence for the
UK of more than 100 times HIV-incidence results. The epidemiologica information used is the only
available at the moment, but one could question representativeness of samples for the nationa
gtuations. Next to for example the setting of the sample, one criterion for representativeness refers
to the sample Sze: sample szes differ from 140 in Greece to 67,000 in Italy (UK isin between with
gpproximately 2000 drug usersin treatment centers).

We have daborated in this paper on the incidence-based approach. Cost estimates derived
with the incidence-based approach are the most suitable estimates to be used in cost-effectiveness
andysis!™ If, for example, one would like to evaluate cost- effectiveness of needle exchange or
methadone programmes with respect to infections averted, lifetime costs related to one incident case
of infection represent the gppropriate type of information.

If on the other hand the budget impact of drug addiction were the focus of andys's, and if
thisimpact is expected to change with new technologies, the prevaence-based approach - applied
over awell-defined period of analyss - is more appropriate to support decisions from the
pharmaco-economic point of view. With respect to the long-term socid costing or full pharmaco-
economic impact incidence and prevaence-based approaches are myopic.

In conclusion, apreiminary cost estimate for incidence-based drug-addiction-related costs for
HCV, HBV and HIV in EU-countries has been provided. Further modd development will be
directed to designing a prevaence- based approach and estimating other cost categories.



Table1
Estimated costs of drugs-related HCV, HBV and HIV as percentage of expenditures on hedlthin

1995 (using purchasing power parities for gross domestic product for exchange between currencies;
source: OECD™)

Belgium 0.09%
Denmark 0.12%
France 0.09%
Germany 0.06%
Greece 0.08%
Ity 0.73%
Netherlands 0.04%
Portugal 1.86%
Spain 2.07%

UK 0.16%



Table 2
Percentage distribution of estimated social costs of drug addiction in France®” and Canadal® over
various cost categories

France Canada
Direct hedlth-care’ 12% 6%
Direct other® 36% 34%
Indirect” 52% 60%

" Costs of HIV/AIDS and Subutex treatment only
@ Comprising costs for governments, costs of prevention, research and law enforcement
# Indirect costs for sickness absence and mortality, using the human capital method for enumeration
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Figure 1. Estimated lifetime costs of HIV-infection in six EU-countries
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Figure 2: Digtribution of estimated drug-related costs for HCV (white), HBC (grey) and HIV (black)
for the EU as awhole (excluding Ireland and Luxembourg)

59%




Figure 3: Costs of HCV (white), HBV (grey) and HIV (black) in € (millions) for ten EU-countries.

Belgium
Denmark
France
Germany
Greece

ltaly L

Netherlands

Portugal
Spain .

UK

0 100 200 300 400 500 600 700 800




Figure 4:

Sensitivity analysis for total costs of drug-related HCV, HBV and HIV for the EU asawhole (in
millions €; excluding Ireland and Luxembourg): baseline, variation in the discount rate (4% in basdline),
vaiation in leve of lifetime HCV-costs as percentage of lifetime HIV-costs and correction for
outpatient costs in costs of acute-care day by 10% (30% in baseline; see text)
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discount rate 7%
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