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Hepatitis C testing and treatment among active drug users
in Amsterdam: results from the DUTCH-C project
Catharina E.A. Lindenburga,*, Femke A.E. Lambersa,*, Anouk T. Urbanusa,
Janke Schinkelb, Peter L.M. Jansend, Anneke Krola, Gerty Casteelenc,
Gerrit van Santenf, Charlotte H.S.B. van den Berga,e, Roel A. Coutinhoe,g,
Maria Prinsa,e and Christine J. Weeginkd

Background Although hepatitis C virus (HCV) treatment

has shown to be effective, uptake of treatment among

active drug users is still low. The Drug Users Treatment

for Chronic Hepatitis-C project aims to offer active drug

users in Amsterdam HCV testing and treatment using a

multidisciplinary approach.

Methods The study population comprises drug users

participating in the Amsterdam Cohort Studies and drug

users referred to the Drug Users Treatment for Chronic

Hepatitis-C unit. Drug users were offered HCV testing and,

if chronically infected, medical and psychiatric screening

and HCV treatment. Various specialists collaborated to

provide optimal care. We assessed test-uptake and

treatment-uptake and outcomes.

Results Four hundred and ninety-seven Amsterdam

Cohort Studies drug users were offered HCV testing: 449

out of 497 (90%) accepted. HCV antibodies were found

in 267 out of 449 (60%): 183 out of 267 (69%) were HCV-

viremic and 49 out of 183 (27%) were HIV-co-infected.

Of the 134 HCV-monoinfected patients, 102 (76%) initiated

additional medical screening and 44 started treatment

by 1 July 2009. Sixty-two drug users referred from

methadone clinics were also HCV-monoinfected, of whom

14 started treatment by 1 July 2009. In total 58 persons

were treated: 16 (27%) with genotype 1 or 4, 42 (72%) with

genotype 2 or 3. Eighty-four percent used methadone, 97%

used drugs (heroin, cocaine or amphetamine) at least

once in the 6 months before treatment, 19% were active

injectors. Sixty-two percent used alcohol, 41% had

psychiatric disease other than substance abuse. Of the

57 individuals with sufficient follow-up, 37 (65%) achieved

sustained virological response.

Conclusion In a multidisciplinary setting, HIV-negative

drug users with chronic HCV infection can be treated

successfully despite active drug or alcohol use and

psychiatric diseases. Therefore, access to HCV therapy

using an integrated approach should be increased for

this population. Eur J Gastroenterol Hepatol 23:23–31
�c 2010 Wolters Kluwer Health | Lippincott Williams &

Wilkins.
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Introduction
Globally, an estimated 170 million people are infected
with the hepatitis C virus (HCV). Chronic HCV infection

can cause cirrhosis, liver carcinoma, and liver failure.
Specifically, former and active injecting drug users (DU)
are at high risk of HCV infection, with HCV prevalence
ranging from 50 to 95% [1]. Standard treatment with
pegylated interferon and ribavirin is available since 2001,
with an overall sustained virological response (SVR=
HCV RNA-negative 24 weeks after end of treatment)
rate of about 60% [2,3].

However, active DU, injecting and noninjecting, are
less likely to be treated for HCV infection than other
populations [4,5]. In some countries illicit drug use still
remains an exclusion criterion for HCV treatment.
Reasons for DU not to access HCV treatment include
their general lack of access to health care and insufficient
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HCV-related knowledge. In addition, physicians’ reluc-
tance to prescribe treatment is a considerable barrier [6].
The complex lifestyle and condition of DU leave phy-
sicians in doubt whether to start treatment, which needs
high adherence for efficacy and can cause serious side-
effects. Particularly the psychiatric effects, such as de-
pression and suicidal ideation, are problematic in these
already vulnerable patients. Another impediment to start-
ing treatment is possible HCV reinfection because of the
ongoing injections.

Treatment of HCV infection among DU can achieve
success comparable with treatment in nondrug using
populations, with SVR ranging from 28 to 94%, depending
on HCV genotype [7–22]. However, most studies are
small and/or performed in facilities that do not permit
active drug use during treatment. Therefore, larger
studies with more flexible permissive settings and
prolonged follow-up are needed to find an optimal HCV
treatment-strategy for active DU [22–24].

In December 2004, we started the Drug Users Treatment
for Chronic Hepatitis-C (DUTCH-C) project. This project
aimed to offer HCV screening and treatment to all DU
participating in the Amsterdam Cohort Study (ACS) [25]
at the Public Health Service Amsterdam (PHSA) and
to develop guidelines for HCV treatment of active DU
outside a clinical setting. Our population consisted of active
and former DU, injecting or not, with a background of
psychiatric co-morbidity and social problems such as
unstable housing and recurrent incarceration. Here, we
present the results of the DUTCH-C project.

Methods
Drug Users Treatment for Chronic Hepatitis-C unit

The ACS among DU is an open, ongoing prospective
cohort initiated in 1985. Within the ACS, the DUTCH-C
project was started in December 2004 to evaluate the
feasibility of HCV testing and treatment in DU. Based on
the recommendations in literature [8,23,26], a multi-
disciplinary unit was established. Collaboration was set
up linking ACS medical staff (two physicians, two nurses)
with a liver specialist, a psychiatrist, and a virologist from
the Amsterdam Medical Center (AMC) and with addic-
tion specialists and case-load managers from methadone
clinics. The DUTCH-C treatment unit is located in the
PHSA near a major clinic providing methadone and
heroin substitution therapy.

HCV treatment is provided by ACS medical staff and
the AMC liver specialist. Methadone and all psycho-
pharmaceutical medications are prescribed by the addic-
tion specialists and psychiatrists. Care providers from
the methadone clinics provide support and observe the
development of side-effects. No incentives were offered.
The DUTCH-C is part of the ACS among DU, approved
for by the medical ethics committee of the AMC and
requiring written informed consent for participation.

Study population I

Within the ACS, approximately 500 DU visit the PHSA
twice yearly for HIV testing and completion of standard-
ized questionnaires. All DU visiting from December 2004
were offered HCV testing and received counselling on
HCV transmission risk and treatment possibilities.

Study population II

On account of the successful testing and treatment
results seen in ACS DU, it was decided in 2007 to extend
HCV treatment to non-ACS DU, referred from metha-
done clinics and other addiction clinics in Amsterdam.
These DU had either been tested HCV positive before or
were considered to have a high likelihood of being in-
fected. Their subsequent testing, counselling, and treat-
ment were identical to that given to ACS participants.

Hepatitis C virus testing

Blood samples were collected and tested for HCV
antibodies (AxSym version 3.0; Abbott, Wiesbaden,
Germany). When HCV antibodies were found, blood
was tested for HCV RNA (TMA Versant, Siemens), HCV
load was determined (Siemens Versant bDNA, version
3.0), and genotyping was performed as described by
Murphy et al. [27]. Those who were negative for HCV
antibodies or positive for antibodies but negative for HCV
RNA are offered annual retesting for HCV.

Medical screening to assess HCV treatment eligibility

All HIV-negative participants with detectable HCV RNA
were offered additional screening to determine treatment
eligibility. Treatment options for HIV-positive partici-
pants with chronic HCV are currently being evaluated.

The additional medical screening consisted of physical
examination, liver ultrasound, standard chest radiograph,
and psychiatric evaluation in the AMC and PHSA.
If needed, psychiatric medication was started, after
which HCV treatment possibilities were re-evaluated.
Addiction specialists were consulted for each patient to
discuss social, medical, psychiatric, and abuse-related
issues. Each patient’s general practitioner was consulted
if possible.

DU infected with HCV genotype 1 or 4 were offered a
liver biopsy; those with less than moderate fibrosis were
advised to postpone the treatment [28] and wait for
future options with specifically targeted antiviral therapy
against HCV in addition to pegylated interferon and
ribavirin [29]. Patients refusing liver biopsy but request-
ing treatment were allowed to initiate treatment if no
exclusion criteria were present.

Criteria for exclusion from treatment

Standard medical exclusion criteria for HCV treatment
were used [30], including decompensated liver cirrhosis,
cardiac failure, or auto-immune disease. Psychiatric

24 European Journal of Gastroenterology & Hepatology 2011, Vol 23 No 1
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illness, active drug and alcohol use were not considered
an exclusion criterion, as long as it did not interfere with
scheduled visits and was considered stable by the ACS
physician. DU were required to have stable housing and
no acute or uncared for juridical or financial impediments.

Hepatitis C virus treatment

HCV treatment was standard for all participants: 24 or
48 weeks of pegylated interferon a 2a or 2b and ribavirin
for HCV genotypes 2 and 3, and 1 and 4, respectively.
Dosages were according to the standard of care and
individually adjusted based on side-effects. DU attended
the DUTCH-C unit once weekly for pegylated interfer-
on administration and complete check-up by either the
physician or nurse. Psychiatric screening was conducted
at week 0, 4 and 8 of treatment using the Beck
Depression Index and the Hospital Anxiety and Depres-
sion Scale. Anytime during treatment, the patients could
be referred to other care providers. Ribavirin was distri-
buted at methadone clinics, shelters, or the DUTCH-C
unit. Frequency of distribution differed per individual
and matched methadone distribution if applicable.

Data collection

For ACS participants (study population I), self-reported
data on acceptance of HCV testing, prior HCV testing
and treatment, socio-demographic, medical and psychia-
tric characteristics and drug use and alcohol use (type/
method/quantity/frequency) were collected during test-
ing, at the beginning of treatment (t=0) and system-
atically during treatment. For non-ACS participants
(study population II), these data were collected at the
beginning of and during treatment. Blood and standar-
dized questionnaires were collected regularly during
treatment, evaluating treatment response, (psychiatric)
side-effects, drug use and alcohol use, and ribavirin
compliance.

Statistical analysis

Analyses were restricted to persons tested before 1 July
2009 and if applicable medically screened and started
with treatment before 1 July 2009. Treatment results are
given as known by 1 September 2010.

First, we tested ACS participants for differences in
characteristics between those accepting and those refus-
ing HCV testing. Second, we tested for differences
between those accepting and completing and those
refusing or not completing medical screening. Third, we
tested treated ACS participants and non-ACS partici-
pants for differences in characteristics between those
with SVR and those without SVR.

Univariate analysis was performed using Pearson’s w2-test,
Student’s t-test or Mann–Whitney U test. General
characteristics tested for in univariate analysis included
homelessness, methadone use and HCV treatment

history (Tables 1 and 3). Drug use characteristics tested
included history of injecting drugs and drug use in the
last 6 months, specified to type, manner and frequency of
drug use (Tables 2 and 4).

All variables with P<0.10 in univariate analysis were
considered in a multivariate logistic regression model
using backward selection. Multivariate analysis was only
performed regarding HCV testing acceptance, since for
acceptance of medical screening and for HCV treatment
outcome numbers were small. In the multivariate model,
testing for differences in HCV testing acceptance, we
included the following determinants: alcohol use, home-
lessness, using methadone on prescription and HCV
treatment history. P<0.05 was considered to be statis-
tically significant. SPSS 17.01 (Statistical Package for
Social Sciences) was used for all analyses.

Results
Study population

Figure 1 presents the flow chart of HCV testing, medical
screening, and treatment.

Between January 2005 and April 2007, 497 DU from the
ACS were offered HCV testing (study population I). From
2007 onwards, non-ACS DU referred from methadone
clinics and other addiction clinics were also eligible for
HCV testing and treatment (study population II). Between
2007 and July 2009 81 persons were referred.

General and drug use characteristics of ACS participants
offered testing are shown in Tables 1 and 2. As the patients
from study population II did not fill out questionnaires
during HCV testing, comparison of characteristics with
population I is not possible.

HCV testing: uptake and results

Testing for HCV was accepted by 90% (449 out of 497) of
ACS DU of whom 15% (66 out of 449) were HIV-
infected. In multivariate analysis, those reporting pre-
vious HCV treatment significantly more often refused
HCV testing [odds ratio (OR): adj= 0.2; 95% confidence
interval (CI): 0.06–0.59]. DU using prescribed metha-
done and DU not being homeless significantly more often
accepted HCV testing (OR: adj= 2.3; 95% CI: 1.22–4.40
and OR: adj= 2.8; CI: 95%=1.17–6.71).

Almost 60% of DU (267 out of 449) tested positive for
HCV antibodies; with a prevalence of 54% in HIV-
negative participants and 89% in HIV-infected partici-
pants. Of the HCV antibody positive HIV-negative
participants 64% (134 out of 208) tested positive for
HCV RNA. Overall, screening revealed chronic HCV
infection in 35% (134 out of 383) of HIV-negative
participants and 74% (49 out of 66) of HIV-positive
participants.

DUTCH-C: HCV treatment of drug users Lindenburg et al. 25
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Fig. 1

449/497 (90%) participants tested for HCV antibodies

66/449 (15%) HIV pos 383/449 (85%) HIV neg

49/59 (83%) HCV RNA pos 134/208 (64%) HCV RNA pos 

102/134 (76%)
Agreed to all additional

medical screening

84/102 (82%)
Completed additional 

medical screening

 24/84 (29%) 
Not eligible for HCV reatment:

 60/84 (71%) 
 Eligible for treatment

58 started HCV treatment

37/48 SVR at 1 September 2010
Intention-to-treat analysis ∗: 

65% SVR (37/57)

10/48 (21%)
Relapse during follow-

up time to SVR

 16/60 (27%) refused treatment

 44/60 (73%) started treatment 
  by 1 July 2009

208/383 (54%) HCV AB pos59/66 (89%) HCV AB pos

32/134 (24%)
Refused (completing) 

additional medical screening 
or lost to follow up

18/102 (18%)
Did not yet

 complete additional
medical screening

79/81 (98%) participants tested for HCV antibodies 

74/79  (94%) HIV neg5/79 (6%) HIV pos

4/5  (80%) HCV AB pos 69/74  (93%) HCV AB pos

4/4  (100%) HCV RNA pos 62/69  (90%) HCV RNA pos

13/62 (21%)
Refused (completing)

 additional medical screening 
or lost to follow up

49/62 (79%)
Agreed to all additional  

medical screening

2/16 (12%) refused treatment

14/16 (88%) started treatment
by 1 July 2009

Study population I
(participants of the Amsterdam Cohort Studies for drug users)

Study population II 
(drug users referred from methadone clinics)

23/39 (59%)
Not eligible for HCV treatment 

10/49 (20%)
Did not yet complete additional

medical screening

39/49 (80%)
Completed additional 

medical screening

16/39 (41%)
 Eligible for treatment

17/23 (74%) treatment 
postponed

(liver biopsy results)
6/23 (26%) social/ medical 

contraindication)

Treatment
options

evaluated

Treatment
options

evaluated

16/24 (67%) treatment postponed
(liver biopsy results)

8/24 (33%) social and/or medical 
contraindications

4/58 (7%)
Stopped because of
side-effects or died

6/58 (10%)
Nonresponders

48/58 (83%)
End of treatment

HCV RNA negative

1/48 (2%)
In follow-up to 

SVR-time

∗ 37/57: 37 individuals with SVR divided by 57 (58 minus 1 individual  in follow-up time to SVR)

Overview of participation and HCV test and treatment outcomes in the DUTCH-C Project. *37/57: 37 individuals with sustained virological response
(SVR) divided by 57 (58 minus one individual in follow-up time to sustained virological response). HCV, hepatitis C virus; Neg, negative; Pos,
positive.
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Of the 81 DU referred from methadone and addiction
clinics (study population II), 79 (98%) were tested, 73
out of 79 (92%) were antibody positive, 66 out of 73
(90%) were RNA positive, of whom 62 (85%) were HCV
monoinfected.

Medical screening: uptake and results

Of the 134 HIV-negative ACS DU with chronic HCV
infection, 76% (102 out of 134) agreed to additional
medical and psychiatric screening; 15 refused, and 17
were either uninsured or lost to follow-up. Reasons for
refusing additional screening were diverse, such as home-
lessness, social problems, fear for therapy and side-
effects. In univariate analysis, injecting drug use in the
last 6 months was the only characteristic significantly
associated with refusing or not completing medical
screening (P=0.014).

Of those who agreed to screening, 84 completed it, and
18 still needed to complete the process by July 2009. Of
the 84 who completed, 24 were not eligible for HCV
treatment: eight could not start treatment because of
medical, social, or psychiatric contraindication, and
treatment was postponed for an additional 16 with
genotype 1 or 4 with findings of less than moderate
fibrosis in liver biopsy.

Of the 62 HCV-monoinfected DU from study population
II, 56 (90%) initiated medical screening, of whom 10 still
needed to complete screening by July 2009, seven
refused to complete the screening or were lost to
follow-up and 39 completed the screening. Twenty-three
out of 39 (59%) were not eligible for treatment, because
of medical or social contraindications (six out of 39) or
postponement of treatment because of less than moder-
ate fibrosis (17 out of 39).

HCV treatment uptake

Of the 60 ACS DU eligible for treatment, 27% (16 out of
60) refused. Reasons for refusing treatment were: fear of
therapy and side-effects (n=4), social problems (n=2),
co-morbidity (n=3), being lost to follow-up (n=4) and
unknown (n=3). The 73% (44 out of 60) who started
treatment represented 33% (44 out of 134) of all HIV-
negative participants with chronic HCV. We extended our
data with 14 non-ACS DU eligible for and accepting

Table 1 Characteristics of participants of the Amsterdam Cohort
Studies offered hepatitis C virus testing from January 2005 to July
2009

General characteristics
ACS participants offered
HCV testing, N=497(%)

Age (mean) 43.9 years; SD 7.6 years
Sex
Male 342/497 (68.8)

Nationality
Dutch 413/497 (83.1)

Years of education after 12th year (median) 4 years; IQR 3–6 years
Homelessness
Yes 41/497 (8.2)

HIV-seropositivity
Yes 71/497 (14.3)

Methadone use on prescription
Yes 379/497 (76.3)

Ever treated before for HCV
No (not HCV infected or HCV status not known) 443/485 (91.3)
No treatment, but regular checkup by HCV
specialist

27/485 (5.6)

Yes, treatment by HCV specialist 15/485 (3.1):
SVR=33%

(5/15)

ACS, Amsterdam Cohort Study; HCV, hepatitis C virus; IQR, interquartile range;
SD, standard deviation; SVR, sustained virological response.

Table 2 Drug use characteristics of participants of the Amsterdam
Cohort Studies offered hepatitis C virus testing from January 2005
to July 2009

Drug use characteristics
ACS participants offered
HCV testing, N=497 (%)

Ever injected drugs
Yes 335/497 (67.4)

Drug use (injecting and/or noninjecting) in last 6 months
Yes 418/497 (84.1)

Noninjecting drug use (heroin/cocaine/amphetamines)
in last 6 months
Yes 404/486 (83.1)

Noninjecting heroin use in last 6 months
No 239/497 (48.1)
One-several times per day 59/497 (11.9)
Several days per week 78/497 (15.7)
One day per week 27/497 (5.4)
Several days per month 21/497 (4.2)
One day or less than one day per month 54/497 (10.9)
Unknown 19/497 (3.8)

Noninjecting cocaine use in last 6 months
No 490/497 (98.6)
Several times per day 1/497 (0.2)
Several days per week 2/497 (0.4)
One day per week 3/497 (0.6)
Several days per month 0
One day per month 1/497 (0.2)

Noninjecting amphetamine use in last 6 months
No 476/497 (95.8)
One time per day 1/497 (0.2)
Several days per week 4/497 (0.8)
One day per week 1/497 (0.2)
Several days per month 2/497 (0.4)
Less than one day per month 10/497 (2.0)

Injecting DU in last 6 months
Yes 92/335 (27.5)

Injecting heroin use in last 6 months
No 453/497 (91.1)
Once several times per day 14/497 (2.8)
Several days per week 3/497 (0.6)
One day per week 1/497 (0.2)
Several days per month 6/497 (1.2)
One day or less than one day per month 18/497 (3.6)
Unknown 2/497 (0.4)

Injecting cocaine use in last 6 months
No 469/497 (94.4)
Several times per day 1/497 (0.2)
Several days per week 7/497 (1.4)
One day per week 1/497 (0.2)
Several days per month 2/497 (0.4)
One day or less than one day per month 16/497 (3.2)
Unknown 1/497 (0.2)

Injecting amphetamine use in last 6 months
No 480/497 (96.6)
Several times per day 1/497 (0.2)
Several days per week 4/497 (0.8)
One day per week 3/497 (0.6)
Several days per month 0
One day or less than one day per month 9/497 (1.8)

Alcohol use in last 6 months
Yes 261/497 (52.5)

ACS, Amsterdam Cohort Study; HCV, hepatitis C virus.

DUTCH-C: HCV treatment of drug users Lindenburg et al. 27
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treatment (study population II), resulting in 58 patients
starting HCV treatment before July 2009.

The median time between HCV testing and HCV
treatment initiation was 17 months (interquartile range
10–28 months).

Characteristics at HCV treatment initiation

Characteristics at treatment initiation of the HCV-
treated group are presented in Tables 3 and 4. In the
6 months before treatment initiation, 97% (56 out of 58)
used illicit drugs (heroin/cocaine/amphetamines non-
injecting and/or injecting); 19% (11 out of 58) injected
drugs (heroin/cocaine/amphetamines); 62% (36 out of 58)
used alcohol, and 84% (49 out of 58) used prescribed
methadone.

A Diagnostic and Statistical Manual of Mental Disorders
psychiatric diagnosis (not including substance abuse) was
diagnosed in 41% (24 out of 58), of whom nine were
diagnosed with a mood and/or anxiety disorder and eight
with a psychotic disorder. Overall, 47% (27 out of 58) of
participants started HCV treatment with prescribed use
of psycho-pharmaceutical medication.

HCV treatment results and course

By 1 September 2010, 48 out of 58 (83%) reached the
end of treatment and all were found HCV RNA-negative
(see Fig. 1). Side-effects discouraged three to continue

treatment, and one died of a cause unrelated to HCV-
therapy (lymphoma). Virological nonresponse at week
12 was seen in six patients, whose treatment was then
stopped according to the Dutch national HCV treatment
guidelines [28]. After being HCV RNA-negative at end of
treatment, 10 out of 48 patients relapsed early (within 24
weeks post-treatment); 37 out of 48 reached SVR and
were thus successfully treated. For one patient, follow-up
was still insufficient to reach SVR.

Overall, in intention-to-treat analysis, SVR was reached by
65% (37 out of 57) of patients with sufficient follow-up
time, with 76% (31 out of 41) reaching SVR in those with
genotype 2 or 3, and 38% (six out of 16) reaching SVR in
those with genotype 1 or 4. Univariate analysis showed that
having genotype 2 or 3 was significantly associated with
SVR compared to having genotype 1 or 4 (OR=5.2;
95% CI: 1.5–17.8). The associations between age and SVR,
and methadone use on prescription and SVR, were

Table 3 Characteristics at treatment initiation of participants
of the DUTCH-C project that started HCV treatment

Characteristics
Participants initiating treatment

N=58 (%)

Age (mean) 47.7 years; SD 5.5 years
Sex
Male 43/58 (77.1)

Nationality
Dutch 36/58 (62.1)

Genotype
Genotype 1 13/58 (22.4)
Genotype 2 11/58 (19.0)
Genotype 3 31/58 (53.4)
Genotype 4 3/58 (5.2)

Homeless
Yes 1/58 (1.7)

Methadone on prescription 49/58 (84.4)
Median dose in milligrams per day 80.0; IQR 50–100

Psychiatric diagnosis, other than substance abuse
Yes 24/58 (41.4)
Personality disorder 7/58 (12.1)
Depression 5/58 (8.6)
Psychotic disorder 8/58 (13.8)
Personality disorder, and depression 2/58 (3.4)
Personality disorder, and anxiety disorder 2/58 (3.4)

Psychopharmacological medication
Yes 27/58 (46.6)
Antidepressants 7/58 (12.1)
Benzodiazepines (BD) 11/58 (19)
Antipsychotics (AP) 5/58 (8.6)
Antidepressants +BD 1/58 (1.7)
Antidepressants +AP 2/58 (3.4)
Antipsychotics +BD 1/58 (1.7)

DUTCH-C, Drug Users Treatment for Chronic Hepatitis-C; HCV, hepatitis C virus;
IQR, interquartile range; SD, standard deviation.

Table 4 Drug use characteristics at treatment initiation of
participants of the DUTCH-C project that started HCV treatment

Drug use characteristics
Participants initiating
treatment, N=58 (%)

Ever injected drugs
Yes 51/58 (87.9)

Drug use (injecting and/or noninjecting) in last 6 months
56/58 (96.6)Yes

Noninjecting heroin use in last 6 months
Yes 31/58 (53.4)
Median number of days in last 6 months 1.0; IQR 0.0–7.0
Less than 1 day per week 13/31 (41.9
One or two days per week 4/31 (12.9
Three or four days per week 6/31 (19.3)
Seven days per week 8/31 (25.8)

Median grams per time 0.5; IQR 0.2–0.9
Noninjecting cocaine use in last 6 months

Yes 38/58 (65.5)
Median number of days in last 6 months 1.0; IQR 0.0–3.0
Less than 1 day per week 14/38 (36.8)
One or two days per week 12/38 (31.6)
Three days per week 6/38 (15.8)
Seven days per week 6/38 (15.8)

Median grams per time 0.4; IQR 0.3–0.5
Noninjecting amphetamine use in last 6 months

Yes 1/58 (1.7)
Injecting DU in last 6 months

Yes 11/58 (19)
Injecting heroin in last 6 months

Yes 11/58 (19.0)
Median days in last 6 months 1.0; IQR 0.0–6.0
Less than 1 day per week 4/11 (36.4)
One or 2 days per week 3/11 (27.3)
Four days per week 1/11 (9.1)
Six or 7 days per week 1/11 (27.3)

Median grams per time 0.5; IQR 0.1–0.5
Injecting cocaine in last 6 months

Yes 5/58 (8.6)
Median number of days in last 6 months 0.0; IQR 0.0–3.5
Less than 1 day per week 3/5 (60)
One day per week 1/5 (20)
Six days per week 1/5 (20)

Median grams per time 0.1; IQR 0.1–0.1
Alcohol use since previous visit (in last 6 months)

36/58 (62.1)Yes
Median alcohol consumption in grams per day 10; IQR 0–48

DUTCH-C, Drug Users Treatment for Chronic Hepatitis-C; DU, drug users; HCV,
hepatitis C virus; IQR, interquartile range.
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borderline significant, with successfully treated patients
tending to be younger (P=0.08) and more often using
methadone (P=0.09). There were only two persons that
had not used drugs in the 6 months before treatment and
both showed SVR as treatment outcome. When comparing
manner of drug use, we did not find a difference in
outcome between those injecting and those not injecting
(OR: 1.07; 95% CI: 0.27–4.2).

Patients attended more than 95% of scheduled visits
(either the same day or the next day after being
reminded) at which peg-interferon was injected. One
patient was incarcerated during treatment and one
patient had to be admitted to an addiction clinic because
of excess cocaine use, but for both the patients treatment
was always continued. Amounts of drug use during
treatment were collected systematically and will be
evaluated (data not shown).

Treatment was never interrupted or stopped because of
psychiatric events. Less than 10% of patients needed the
start of antidepressants during treatment. Five patients
suffered from (recurrent) pneumonia. All were treated
with antibiotics and this co-morbidity was never a reason
to stop HCV treatment.

Discussion
With the DUTCH-C project, we showed that HCV
testing and HCV treatment uptake and response among
active injecting and noninjecting DU with chronic HCV
infection and psychiatric co-morbidity can approach up-
take and response in the nondrug using population.

The willingness of our population to be tested was high.
Receiving methadone positively influenced uptake of
testing, as described earlier [31]. Homeless DU more
often refused testing suggesting that they consider HCV
treatment not compatible with their unstable situation.
Supporting these specific DU in obtaining proper housing
or shelter, may lead to testing acceptance and treatment
uptake.

Our population was also willing to start further medical
screening, with 63% completing this extensive process.
This high willingness may be due to repeated and
extensive counselling and familiarity with the DUTCH-C
physicians and nurses.

The final uptake by 73% of those eligible for treatment
was high. Compared to another study, in which 1.1% (15
out of 1360) of all HCV antibody positive participants
started treatment, overall treatment uptake in our study
was good (44 out of 267=16%) [32]. Uptake is
influenced by knowledge about HCV treatment and its
side-effects [33]. Although we could not evaluate HCV
knowledge, the high uptake in this study might again be
explained by extensive counselling, involving families and
shelter personnel.

A physician-related barrier to treatment initiation in DU
is fear of psychiatric decompensation during treatment.
However, our study confirms that treated and stable
psychiatric illness does not interfere with HCV treatment
success [34–36]. Preventive antidepressants for DU
initiating treatment are recommended by some [37,38].
Our findings do not necessarily support this strategy, with
17% of individuals on antidepressants at HCV treat-
ment initiation and less than 10% starting antidepressants
during treatment. Frequent psychiatric evaluation and
support resulted in psychiatric stability among the
treated DU.

Primary challenges during HCV treatment among DU are
adherence, the influence of drug and alcohol use and
coping with adverse side-effects. In the DUTCH-C the
majority of participants were active DU, and compliance
of weekly visits for peg-interferon injections was excellent.
We found that DU can be treated successfully for HCV,
despite active drug use, as shown earlier [36]. Likewise,
active alcohol use was no barrier to starting and succeeding
at HCV treatment. Additionally, the use of peer support
groups and directly observed therapy of ribavirin may
improve the adherence rates and treatment outcome even
more [20,39].

Almost all the adverse side-effects were resolved with
dose reduction of peg-interferon or ribavirin, nutritional
supplements and extensive counselling. Weekly patient
appointments and frequent contact with other care
providers enabled us to diagnose and address side-effects
early. Only three individuals stopped treatment prema-
turely, for reasons of unbearable side-effects or social
reasons.

Overall, the SVR rate of 65% was comparable with that
seen in nondrug using populations (54–63%), especially
for DU with genotypes 2 and 3 [2,3,40,41]. The SVR rate
in the DUTCH-C project was much higher than the
reported SVR rate among ACS participants treated in the
hospital before the DUTCH-C project (65% vs. 33%)
(see Table 1), a finding that supports the idea that a
multidisciplinary approach is effective. Participants with
genotypes 1 and 4 showed a relatively low response rate,
which might be partly explained by early dropout caused
by side-effects. Earlier studies (mentioned in the in-
troduction section), mainly among opioid-substitution-
treated DU, showed moderate-to-good overall response
rates (28–94%). When comparing these results with ours,
size and characteristics of study population, such as
genotype, level of drug use and type of substitution
treatment, must be considered.

Studies on HCV reinfection after spontaneous clearance
or treatment among injecting DU offer conflicting results
[42–48]. In the ACS, injecting and related risk behaviour,
such as sharing needles, has considerably declined over the
years [49]. In Amsterdam, comprehensive needle exchange
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and methadone substitution programmes have substantially
contributed to a decrease in HCV transmission [50,51].
Therefore, in the current situation, HCV reinfection after
successful treatment is expected to be low.

The study is observational and the lack of randomization
and a control group makes it difficult to draw definite
conclusions on the effectiveness of our programme.
Furthermore, both in uptake of testing and treatment,
refusal of participants may have led to selection of more
adherent and psycho-socially stable patients. Still, per-
centages of drug use and psychiatric diagnoses in the
treated group are high and indicate that complicated
patients can be treated. Data collection of characteristics
such as substance abuse is self-reported and may there-
fore be subject to bias. As the DU were notified that drug
use was no exclusion criterion for testing or treatment we
expect that the use of self-report in this population is
acceptable.

For this study only HIV-negative persons were included. As
co-infection of HIV and HCV is particularly concurrent in
injecting DU it is of great importance that this difficult to
reach population is included in future treatment studies.

Finally, although the proportion of patients that were
eligible for treatment and also initiated treatment was
substantial, there is still a substantial number of patients
who did not start treatment. This is partly because of
better treatment options in the nearby future for patients
with genotype 1, particularly in study population II.
Reasons for patient-related lack in uptake are differential
and it may be difficult to further improve uptake.

In conclusion, by careful consideration of potential barriers
to HCV screening and treatment, we have developed a
successful multidisciplinary approach for the treatment of
chronic HCV in former and active injecting and non-
injecting DU. In this HCV treatment unit, specialists work
closely together for intense coordination of each patient’s
care. To organize such a unit requires sufficient time,
resources, commitment and a flexible attitude towards all
issues surrounding individual patients. All social, medical,
psychiatric and abuse-related issues should be taken into
account by an HCV-specialist experienced in treating DU,
before an individual decision on treatment initiation can be
taken. Although some standard exclusion criteria are valid
for this group, the complexity of this population does not
allow the development and use of strict HCV treatment
(initiation) protocols. With this approach we demonstrated
that active drug or alcohol use with or without stable
psychiatric co-morbidity, need not interfere with good
uptake of HCV treatment and good treatment results.
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