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Abstract
Objectives: To access the cost-effectiveness of French recommendations for hepatitis C virus (HCV)
screening and the extent to which earlier identification of carriers may or not improve the cost-
effectiveness of therapeutic strategies.
Methods: Cost-effectiveness analysis were performed using decision-tree analysis and a Markov model.
Four alternative strategies were compared: no screening and no treatment; initiation of HCV treatment
after the diagnosis of cirrhosis; and two alternative strategies refer to the current French policies of
HCV testing, i.e., two enzyme immunoblot assay (EIA) tests in series, or a polymerase chain reaction
(PCR) analysis after the first positive EIA test. Costs were computed from the viewpoint of the health
care system. The analysis has been applied to populations particularly at risk of infection, as well as
the general population.
Results: The “wait and treat cirrhosis” strategy was more cost-effective in the general population and in
transfusion recipients. The incremental cost-effectiveness ratio of this strategy compared with baseline
strategy was 3,476 of euros and €15,300 in respective cohorts. Considering the HCV screening strategy,
the additional cost would be of €4,933 and €240,250 per additional year of life saved, respectively. In
the intravenous drug user (IDU) population, the “two EIA” screening strategy was the more cost-effective
alternative, with an additional cost of €3,825 per additional year of life saved.
Conclusions: HCV screening would be discarded for transfusion recipients but should be encouraged
for IDUs and also for the general population, in which the additional cost of screening is an order of
magnitude more acceptable.
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Since the identification of the hepatitis C virus (HCV) in 1989, there has been increasing
evidence that hepatitis C has become a major public health problem in most industrialized
countries (1). In France, hepatitis C virus carrier rate has been estimated to be 1.2% in
the general adult population, which leads to an estimate of more than 600,000 infected
individuals in the country (10).

Systematic HCV screening in blood donations was introduced in France as soon as
1991 to improve blood safety. Effective treatments for patients with chronic hepatitis C,
who are at very high risk of developing liver disease, have been available since 1991
with the first results of clinical trials using interferon alpha (IFN) monotherapy (48); more
recently, bitherapy of IFN with specific antiretroviral agents (such as ribavirin) have proved
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to increase therapeutic effectiveness (9;37;38). In addition, it has been suggested that early
initiation of treatment among patients with chronic hepatitis C is associated with a higher
response rate (8;44). Economic evaluation of these treatments has shown that their cost-
effectiveness ratios (marginal cost per life year or quality adjusted life year [QALY] saved)
are in the order of magnitude of many already implemented heath interventions and have,
therefore, supported diffusion of these therapeutic innovations (6;25;51). Only a limited
fraction of HCV-infected individuals, estimated at less than 5% in France, currently have
access to these treatments. Such a gap may partly be due to uncertainties in estimation of
needs for HCV treatment and to contraindications for treatment among diagnosed patients.
It is very likely, however, that the main factor for limited access to treatment has to be related
to the fact that most HCV-infected patients may not know their serologic status (4;41) and
have not been offered HCV screening.

Limited access to available cost-effective treatment raises the issue of public health
recommendations for HCV screening, of the extent to which earlier identification of car-
riers and initiation of treatment may or not improve the cost-effectiveness of therapeutic
strategies, and of the specific populations who may justify systematic screening.

In 1997 and 1999, two consensus conferences, one at the French (2) and the other at
the European (14) levels, issued recommendations that urged health care professionals to
systematically offer hepatitis C screening to the following patient groups: hemodialysis
patients, patients with history of blood transfusion before 1991, drug users who either
inject or sniff drugs, persons with history of incarceration, and health care professionals
after occupational exposure to potentially infected blood. On the reverse, “on the basis of
current evidence,” recommendations excluded systematic HCV screening targeted toward
pregnant women, patients who had surgery or other invasive medical interventions before
1986, health care professionals (outside the context of occupational needlestick injury), as
well as the general population (40). The explicit rationale for such recommendations was
that screening targeted toward specific high-risk groups would be more cost-effective than
mass screening. The consensus conferences also recommended the following strategy for
HCV screening in the concerned populations: enzyme immunoblot assay (EIA) serologic
test followed by another EIA or a polymerase chain reaction test (PCR) to confirm a positive
EIA preliminary result, and included the necessity to investigate for HCV diagnosis among
patients who present clinical signs or biological indicators that suggest chronic hepatitis
C such as chronic fatigue, nausea, irritability, abnormal serum alanine aminotransferase
(ALT), and so on.

These recommendations were ultimately officially endorsed by the French Ministry
of Health. In 2001, the French public agency for accreditation for medical centers and for
evaluation of medical practice (ANAES) was asked to review the impact of these recom-
mendations. In parallel, we carried out a cost-effectiveness study to assess the economic
rationale of current French guidelines for HCV screening.

The aim of the study was to compare the incremental cost per life year saved of
alternative strategies for initiation of treatment of chronic hepatitis C in various groups who
differ for HCV prevalence rates: systematic screening and early initiation of HCV treatment
for true HCV-positive patients versus initiation of HCV treatment after clinical diagnosis
in routine medical practice. Both alternatives were compared with the baseline strategy (no
screening no treatment).

STUDY DESIGN

Decision Analytic Model

The decision analytic model estimated the population’s life expectancy and the lifetime
expenditures for each alternative strategy, then, the cost and the effectiveness between
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exclusive strategies were compared such that the additional cost that is required to obtain
the additional effectiveness of a more effective strategy can be determined. The lower the
value of the ratio is, the higher the priority in terms of maximizing the benefits derived from
a given health expenditure. Four strategies were entered into a decision tree by means of
the software package TreeAge (DATA 3.5).

Markov Model

To assess the potential longer-term impact of HCV screening program in terms of years
of life saved, we developed a Markov model of health status in hepatitis C to describe the
progression of liver disease from chronic hepatitis C through health states and the possible
transition among them for each year (46). The natural history of HCV infection was defined
by six disease states: chronic hepatitis C, compensated cirrhosis, decompensated cirrhosis,
liver transplantation, hepatocellular carcinoma, and death. As shown in Figure 1, patients
may progress from one state to another each year by given probabilities of transition,
obtained from published clinical studies (3;25;32). Prognosis depended on whether the
treatment was given, the response to treatment, and the natural mortality of each group,
based on age repartition. We modeled a cohort of 1,000 individuals, and we assumed that
patients would be initially in two HCV states according to the recent data of a French study
(11): 70% in chronic hepatitis C state and 30% in cirrhotic state, irrespective of the prevalent
group.

METHODS

Alternative Strategies Compared

Four different attitudes toward initiation of HCV treatment in various groups, who differ for
HCV prevalence rates, were compared. The first attitude refers to the baseline strategy and
consists of neither HCV screening nor HCV treatment, but management of HCV complica-
tions (cirrhosis, decompensated cirrhosis, hepatocellular carcinoma, and liver transplanta-
tion). In the literature, there has been reported the possibility that the treatment of hepatitis
C even for patients with cirrhosis may be effective. Therefore, we analyzed a second al-
ternative strategy (strategy “wait and treat cirrhosis”) using the hypothesis of initiation of
HCV treatment after the diagnosis of cirrhosis, when disease becomes symptomatic. The
third and fourth alternative strategies refer to the current French policies of HCV testing.
Two different technical modalities available for HCV screening were considered: strategy
“two EIA” in which a EIA test followed a first positive EIA test; strategy “EIA, PCR” in
which a PCR test was added to a first positive EIA test. These modalities for HCV testing
were recommended according to the level of prevalence: an additional PCR test in high-risk
groups for HCV infection, and an additional EIA test in the opposite groups. In our model,
we analyzed both screening strategies, irrespective of the prevalent groups to evaluate the
relevance of French screening policy. The study assessed the additional costs and effec-
tiveness of the strategies of treatment of cirrhosis and of screening in comparison to the
baseline strategy.

Screening Strategies

Screening tests are characterized by their own sensitivity and specificity (numbers into
brackets represent low and high estimations for sensitivity and specificity issued from
published studies): EIA testing were used to determine the presence of HCV antibody in
the sera. Sensitivity and specificity of a third-generation EIA are, respectively, 97.2% [92-
99%] and 99.7% [98-100%] (7;20;29); testing nucleic acids by PCR technique were used
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Figure 1. Natural history of hepatitis C virus disease in Markov model with transition probabilities (pound sign = 1 − SPi).
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Table 1. Epidemiological Data Used in the Model

Transfusion General
IDUs recipients population
(%) (%) (%) References

Prevalence 80 7 1.2 DRESS (12)
Dubois et al. (13)

Age groups (yr)
<30 50.7 9 38
30–45 39.2 7 15
>45 10.1 84 47

IDUs, intravenous drug users.

to determine the presence of HCV RNA in sera (31), PCR sensitivity and specificity are,
respectively, 99.9% [99.8-100%] and 99.8% [98-100] (17;34;39).

Treatment Options

Regardless of the screening strategy under consideration, only patients with chronic hepatitis
C and cirrhosis would undergo treatment, except for patients who are medically noneligi-
ble for treatment, and for patients who refused to receive any treatment (approximately
50% of chronic hepatitis and 40% of cirrhosis cases were treated in France in 1999) (11).

Only the most effective treatment strategy published in the literature was considered:
recombinant IFN plus ribavirin for twelve months and another six months for relapsers,
who were defined as patients with detectable HCV RNA at the end of the follow-up period.
According to international published studies, this treatment gives, in infected chronic hep-
atitis C patients, a sustained response rate of 45% after twelve months and for relapsers after
an additional six months of combination therapy (9;33;37;44). For patients with cirrhosis,
the rate of sustained response is lower and estimated in the two studies to be around 33%
(33;37). We assumed that patients with no response have the same prognosis as patients
who are not treated and that they receive no longer term benefit from treatment. We assumed
also that patients with sustained response would not develop progressive diseases, and they
are considered to have recovered from the hepatitis C.

Populations Studied

We assumed three different populations at more or less risk for HCV infection: intravenous
drug users (IDUs), patients transfused before 1991, and the general French population. To
determine the expected consequences of alternative strategies, we defined each population
according to HCV prevalence, age repartition, and natural mortality, based on published
studies or official French government statistics (Table 1) (12;13). The posttransfusion mor-
tality, in the absence of HCV infection, was issued from two studies (26;43). After reviewing
several studies on mortality of IDUs, the standardized mortality rate in the IDU popula-
tion was estimated to be at least 3.5 (3.5-63.8) times higher than in the general population
(16;19;22;35;36;52). We used those estimates to value the mortality of IDUs.

MAIN OUTCOME MEASURES

Effectiveness Outcomes

Effectiveness was calculated by using different outcome measurements: number of true
positive HCV-infected detected, number of cases of HCV infection averted, and finally,
number of potential life years saved. The number of life years saved was calculated according
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Table 2. Costs Data Used in the Model

Costs in US dollars
[range]

Cost parameters € = 1.18 US$

Screening tests
PCR per unit 80 [65–97]
EIA per unit 23 [19–32]

HCV treatment
Pretreatment testing 809 [557–1,166]
Interferon 12 months 4,316 [3,318–4769]
Ribavirin 12 months 9,707 [9,259–13,880]

HCV management
Remission 197
Chronic hepatitis 752
Cirrhosis 1,776
Decompensated cirrhosis 14,839
Hepatocellular carcinoma 13,310
Transplantation (first year) 118,519
Transplantation (following years) 8,878

PCR, polymerase chain reaction; EIA, enzyme immunoblot assay; HCV, hepatitis C virus.

to the population’s age repartition and population’s life table. In the model, the time period
was the life expectancy of the population.

Costs Outcomes

Taking the health care system perspective, the model incorporated both the costs of screening
and pretreatment testing (as PCR and biopsy investigations) and the costs of treating and
managing HCV disease (Table 2); 1998 prices were used. Nonmedical direct costs and
indirect costs were excluded. The estimated costs of treating and managing HCV disease
were based on a previous French report, including inpatient, outpatient, and drug costs for
each state of health (3). Additional cost implications of false-positive results issued from
screening strategies were calculated by adding the cost of pretreatment testing (as biopsy for
example); additional cost implications of false-negative results were calculated by taking
into account that false-negatives would be diagnosed later and represented then future costs
of managing HCV disease complications.

All costs were converted to US$ for presentation by use of December 1998 currency
conversion rates of 1.18 US$ per Euro. Costs of screening strategies were based on the
French social insurance reimbursement tariffs. Treatment and medical care costs were ob-
tained from a French published study (3). Both costs and effectiveness were discounted at
the recently recommended rate of 3% (18), but we also repeated our analysis with the earlier
figure of 5% and the extreme value of 10% to compare with previous economic analyses.

Sensitivity Analysis

To take into account the variation in published data, a series of one-way sensitivity analyses
were undertaken to examine the effect of varying data over a wide range on the results.
We used the range from the literature (the low and high estimations) for sensitivity and
specificity for screening tests, for natural mortality rate and disease prevalence in each
subgroup at risk for HCV infection, and for discount rate. Also, we checked if a variation of
50% in the treatment and medical follow-up costs would fundamentally affect the results.
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Table 3. Comparison of Discounted Cost and Discounted Life Expectancy for Baseline Strat-
egy, “Wait & Treat Cirrhosis”, and Screening Strategies in Each Prevalence-Specific Cohort
of 1,000 Individuals (Costs in US$ [Euros])

Discounted Incremental Mean life Discounted
total cost K US$ cost K US$ expectancy life years

Strategy (€) (€) (year) saved

General population (prevalence = 1.2%)

Status quo 290 (246) 22.44 —
No screening 363 (308) 73 (62) 22.461 17
EIA, EIA 396 (336) 33 (28) 22.467 5.7
EIA, PCR 400 (339) 4 (3) 22.468 0.6

Transfusion recipients (prevalence = 7%)
Status quo 563 (477) 6.707 —
No screening 782 (663) 219 (186) 6.719 12.2
EIA, EIA 1,130 (958) 348 (295) 6.720 0.9
EIA, PCR 1,149 (974) 19 (16) 6.720 0.4

Intravenous drug users (prevalence = 80%)
Status quo 17,641 (14,950) 16.59
No screening 22,125 (18,750) 4,484 (3,800) 17.56 977
EIA, EIA 23,385 (19,818) 1,263 (1,070) 17.85 296
EIA, PCR 23,566 (19,971) 181 (153) 17.88 30

EIA, enzyme immunoblot assay; PCR, polymerase chain reaction.

RESULTS

Baseline Analysis

Table 3 summarizes the effects of the four initiation treatment strategies on costs and
effectiveness based on our base-case scenario. Among the three prevalence-specific cohorts,
the model estimated the length of time for disease progression from chronic hepatitis C to
later stages of liver disease and death. Our model estimated that the effect of both screening
and treatment on effectiveness outcome of chronic hepatitis C was small. In the general
population, cumulative discounted life expectancy increased from 22.44 years without either
screening or treatment to 22.46 with “wait and treat cirrhosis” strategy and 22.47 with
screening and treatment of medically eligible HCV-infected patients. The effectiveness
issued from screening and treatment was affected by the prevalence but also by the mortality
characteristics of the specific groups. For example, in IDUs, the increase of life expectancy
was a little higher (respectively, 16.59, 17.56, and 17.88). In transfusion recipients, these
values were 6.707, 6.719, and 6.720.

Results of the cost-effectiveness analysis for each cohort are shown in Table 4. By
referring to the decision rules for cost-effectiveness analysis illustrated by Karlsson and
Johannesson (23), we have introduced the principle of dominance to exclude dominated
strategies. Then, no one strategy has been eliminated on the principle of strictly dominance
(more expensive and less effective), irrespective of the population considered.

Although screening strategies were more efficacious (that is more life years saved),
the strategy “wait and treat cirrhosis” was more cost-effective in the general population
for which HCV prevalence is small and in transfusion recipients for which the mortal-
ity rate is high. The incremental cost-effectiveness ratio (ICER) of this strategy com-
pared with baseline strategy was $4,102 (€3,476) and $18,054 (€15,300) per additional
life-year saved. Considering the “EIA, PCR” screening strategy applied in the general
population, less than seven additional years of life would be saved in a cohort of 1,000
individuals, compared with “wait and treat cirrhosis” strategy for an additional cost of
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Table 4. Incremental Cost-Effectiveness Ratios of “Wait & Treat Cirrhosis” Strategy and
Screening Strategies Compared with Baseline Strategy (Costs in US$ [Euros])

Incremental cost-effectiveness ratio in
Strategy US$ (€) per life-year saved

General population (prevalence = 1.2%)
Status quo —
Wait & treat cirrhosis 4,102 (3,476)
EIA, EIA Dominated
EIA, PCR 5,821 (4,933)

Transfusion recipients (prevalence = 7%)
Status quo —
Wait & treat cirrhosis 18,054 (15,300)
EIA, EIA Dominated
EIA, PCR 283,495 (240,250)

Intravenous drug users (prevalence = 80%)
Status quo —
Wait & treat cirrhosis Dominated
EIA, EIA 4,513 (3,825)
EIA, PCR 4,897 (5,778)

EIA, enzyme immunoblot assay; PCR, polymerase chain reaction.

$5,821 (€4,933) per additional year of life saved. The decision to screen and treat early
infected transfusion recipients dramatically increased the cost-effectiveness ratio: $283,495
(€240,250) per additional life year saved.

In IDUs, screening strategies dominated by extension the strategy “wait and treat
cirrhosis.” The “two EIA” screening strategy was the more cost-effective strategy with an
additional cost of $4,513 (€3,825) per additional year of life saved, compared with the
baseline strategy. To save an additional life year, using strategy “EIA, PCR,” the additional
cost would be $5,778 (€4,897).

Sensitivity Analysis

We varied each model variable over a wide range of possible values (Table 5). By using a
5% or 10% discounting rate increased the value of the ICER in all populations but did not
change the hierarchy of cost-effective strategies, except for the IDU population, in which
a discount rate above 5% induced an alteration in strategies hierarchy: “wait and treat
cirrhosis” became more cost-effective than screening strategies with an ICER of $5,897.
When the discount rate was 10%, then, the ICER screening strategy doubled in the general
and the IDU populations ($9,141 and $9,708, respectively).

If sensitivity and specificity of EIA were modified considering plus 1%, the “two EIA”
strategy became more cost-effective than the “EIA, PCR” screening strategy. Change in
sensitivity and specificity of 1% for PCR test did not alter the hierarchy of alternative strat-
egy. As expected, sensitivity analysis of prevalence rates changed, slightly, the magnitude
order of the results, but the hierarchy of the cost-effectiveness of alternative strategies was
not altered.

A diminution of 50% in the cost of treatment changed the magnitude order of ICERs
in each population but also changed the hierarchy of the strategy in the general popu-
lation: screening strategies became more cost-effective than “wait and treat cirrhosis,”
with an ICER for “EIA, PCR” of $2,970. In the IDU population, the consequence of a
50% increase in treatment costs was that “wait and treat cirrhosis” became more cost-
effective than screening strategies. Indeed, the true cost was probably overestimated in the
base-case scenario. Considering an alteration of the rate of cure, a 50% reduction revealed
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Table 5. Sensitivity Analysis

Incremental cost-effectiveness ratios (currency = US$)

General Population Transfusion recipients Intravenous drug users

Strategy Wait & treat Two EIA EIA, PCR Wait & treat Two EIA EIA, PCR Wait & treat Two EIA EIA, PCR
cirrhosis cirrhosis cirrhosis

Baseline 4,102 5,821 18,054 283,495 4,513 5,778
Prevalence

−20% 4,102 Dominated 6,742 18,054 Dominated 287,648 Dominated 4,523 5,785
+20% 4,102 Dominated 5,205 18,054 Dominated 280,457 Dominated 4,515 5,784

Rate of cure (12 months of IFN + ribavirin)
Baseline (45%/33%)

−50% 7,929 Dominated 12,369 24,343 Dominated 348,774 8,756 Dominated 11,056
+50% 2,319 Dominated 3,052 13,753 Dominated 240,906 Dominated 2,307 3,362

Discount rate
Baseline (3%)

5% 5,303 Dominated 14,922 19,821 Dominated 355,966 5,897 Dominated 11,956
10% 9,141 Dominated 66,218 24,630 Dominated 593,275 9,708 Dominated 53,754

Cost of treatment (IFN + ribavirin during 12 months)
Baseline ($10,820)

−50% Dominated 2,970 3,263 12,728 Dominated 175,465 Dominated 2,589 3,843
+50% 4,975 Dominated 9,418 23,461 Dominated 395,517 5,699 Dominated 8,989

Cost of screening tests
PCR Baseline ($80)

High value ($97) 4,102 Dominated 5,855 18,054 Dominated 284,053 Dominated 4,513 6,130
Low value ($65) 4,102 Dominated 5,781 18,054 Dominated 282,256 Dominated 4,513 5,411

EIA Baseline ($23)
High value ($32) 4,102 Dominated 7,260 18,054 Dominated 291,245 Dominated 4,531 5,573
Low value ($19) 4,102 Dominated 5,281 18,054 Dominated 280,457 Dominated 4,513 5,850

EIA, enzyme immunoblot assay; PCR, polymerase chain reaction; IFN, interferon alpha.
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Table 6. Quality of Life Estimates Used by Kim and Wong and Estimates Used in the Model

Kim’s estimates Wong’s estimates Estimates used
(Ref. 25) (Ref. 50) in the model

Well 1 1 1
Chronic hepatitis C 0.95 0.95 0.95
Cirrhosis 0.8 0.82 0.81
Decompensated cirrhosis 0.5 0.52 0.51
Hepatocellular carcinoma 0.25 0.55 0.40
Liver transplantation 0.8 0.8
Death 0 0 0

that “wait and treat cirrhosis” was more cost-effective than screening strategies in the IDU
population but altered also the value of ICERs in each prevalent group.

With regard to the potential interest of utility weight, quality of life adjustments based
on published data (Table 6) were used as a second outcome in sensitivity analysis (25;50).
In both studies, utility weights were estimated by using expert assessments, thus there were
potential biases. Nevertheless, when the quality of life associated with HCV disease states
was estimated, ICERs remained stable.

Considering, at last, a change in the cost of screening tests, and using the extreme value
of the interval, results were not modified. PCR cost would have to fall to a value of $18 to
reveal the “EIA, PCR” strategy at the lowest ICER in IDUs compared with the “two EIA”
screening strategy.

DISCUSSION

Our decision analysis suggests that, in the case of general and blood-transfused populations,
the most cost-effective strategy is “wait and treat cirrhosis.” On the other hand, a screening
option appears to be the strategy of choice for the IDU population. Indeed, in the former,
benefits from an early treatment following a screening program – as they can be assessed in
terms of life-years saved – appear to be much less than the additional costs induced by the
program in question. Nevertheless, compared with current medical care strategies, ICERs
of hepatitis C screening strategies are clearly lower than the socially acceptable threshold –
estimated by health economists at $70,000 (€59,300) per life-year saved (except in the
case of transfusion recipients) (28). This finding is particularly true for the subgroup of
IDUs for which the ICER of the “two EIA” screening strategy is less than $4,513 (€3,825)
when compared with the baseline strategy. Compared with other accepted public policies, an
incremental cost-effectiveness ratio of less than $7,000 (€5,930) per life-year saved has been
considered acceptable for recent advances in breast cancer chemo- and hormonal therapies
in the case of postmenopausal women; this is also true for some road accident prevention
programs (21;47). If one considers this threshold in relation to screening for hepatitis C, we
can argue that HCV screening should be discarded for transfusion recipients, but encouraged
for the general population.

To compared our results with cost-effectiveness analysis of HCV treatment in pub-
lished study (5;51), combination therapy for twelve months has a cost-effectiveness ratio
(when compared with no treatment) ranging between $500 and $62,000 (1995 prices), ac-
cording to age at time of HCV treatment (5). Combination therapy of IFN and ribavirin for
twelve months (when compared with bitherapy for 6 months) yielded a cost-effectiveness
ratio of $2,330 (2000 prices) per life-year saved (51). These results suggest that the cost-
effectiveness of HCV screening followed by potential treatment for IDUs compares favor-
ably to cost-effectiveness ratios of HCV treatment.
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Furthermore, our analysis demonstrates that the range of cost-effectiveness ratios of
screening strategies between different prevalent groups does not follow the law of dimin-
ishing returns – if one takes into account the corresponding age repartition and natural
mortality rates in each prevalent population. Nevertheless, the reference to diminishing re-
turns has not been always used. In a previous study, we showed that decision makers can
be more sensible to the “principle of caution” than to the law of diminishing returns (30).
In October 2000, the French public authorities decided the systematic adjunction of a PCR
testing to a third-generation EIA test to screen hepatitis C in blood donations. Previously, in
1999, we realized a cost-effectiveness analysis, which showed that the additional cost per
potentially life-year saved due to the introduction of the PCR was higher than $77 million.
Based on these considerations, our results emphasize the nonsense of decisions on HCV
screening in blood donations and not in the wide population where screening would be
more cost-effective. Furthermore, our results emphasize the relevance of a mass-screening
program compared with the screening of transfusion recipients, even if the prevalence in
transfusion recipients is higher than in the general population.

An important question commonly addressed to health economics by public health pro-
fessionals is whether prevention is more cost-effective than cure. Kenkel (24) explained
that “prevention is often mentioned as a system-cost-containment strategy,” suggesting that
prevention usually reduces medical expenditures. In the case of a screening program, the
objective is to reduce morbidity and mortality after a prevalent disease, and in some cases,
to reduce disease incidence in the case of transmissible disease. Thus, hepatitis C screen-
ing associated with potential early treatment might reduce future medical expenditures.
However, our results show that this is not always the case and that screening increases
medical expenditures. Indeed, several publications showed that prevention is not always
cost-effective. In this way, Russell (42) suggests that, for many cases, prevention could be
more expensive than cure. Tengs et al. (47) also provide many examples for which preven-
tion is less cost-effective than cure. One can suspect that discounting future costs due to
time preference rate for the present may play a role in this issue. In effect, this makes the
costs of screening and early treatment higher than those of late treatment and its associated
medical follow-up. However, the sensitivity analysis shows that the choice of the discount
rate alters the magnitude of cost-effectiveness ratios but not the hierarchy of cost-effective
strategies. In practice, the choice between accepting the strategy with the lowest incremental
cost-effectiveness ratio (no screening) or accepting a deterioration of the ICER to increase
the overall effectiveness with HCV screening has to be taken in relation with the amount of
resources allocated for health programs.

Bearing in mind the above discussion, we shall focus on the limitations of our anal-
ysis. First, our analysis considers the availability of all effectiveness and costs outcomes
components of all the alternative strategies, including the screening option. However, for
both false-positives and false-negatives, consequences have been estimated including only
direct costs. A more adequate estimation without neglecting human costs of the misleading
information, including the psychological well-being of the false-positive patients, as well
as the indirect costs of false-negatives (particularly the loss of productivity) could have
been used. Moreover, we have not considered external costs related to other future medical
consequences (for example, HCV transmission decrease due to screening). In light of these
considerations, it would also be informative to assess HCV screening social costs and ben-
efits using a cost-benefit approach. This assessment makes use of respondents willingness
to pay (WTP) values elicited, the most common, directly using the contingent valuation
approach. This method would permit the assessment of the value of different health states
(including death) directly and in the same measurement units as the costs. However, despite
substantial advances in this area, the validity and the reliability of the stated WTP values
remain questionable.
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Second, we have not taken into account the frequency of the screening. The results
presented were based on the assumption that screening programs were effective in the first
year. This assumption tends to bias in favor of both screening and no screening. Considering
that all infected people would be detected in the first year of the screening program, whereas
treatment would occur overall the life time period, this method overestimates the cost of
screening due to discount rate applied on future costs. On the other hand, early treatment
after screening program gives effectiveness the first year, and then underestimates the effect
of the natural history of the disease during the first years.

POLICY IMPLICATIONS

To conclude, our analysis suggests that HCV screening should be encouraged for the IDU
population and the general population. Even if treatment is more cost-effective than screen-
ing in low-risk groups, the additional costs of screening compared with no screening is in
an order of magnitude more acceptable for the general population. Of course, the formu-
lation of policies for HCV screening should also take into account other factors, including
social benefits, as we discussed above, but also ethical aspects (45;49), as well as public
perceptions of risk (15;27).
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