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Abstract

Background: People who inject drugs (PWID) are disproportionately affected by both HIV and hepatitis C infection
(HCV). Awareness of infection status is essential to ensure linkage to appropriate healthcare for those infected, who
need treatment and regular follow-up, as well as for uninfected individuals, who need access to targeted testing
and counselling services. In this paper we compare self-reported HIV and HCV status with serological markers of
infection among PWID recruited through respondent driven sampling.

Methods: From 2011 through 2014, biological and behavioural data was collected from 2,077 PWID in Germany.
Dried blood spots from capillary blood samples were collected and screened for HCV antibodies, HCV RNA and
HIV-1/-2 antibodies. HIV reactive samples were confirmed by Western blot.

Results: Laboratory testing revealed that 5 % were infected with HIV and 81 % were aware of being infected.
Chronic HCV infection was detected in 41 % of the participants, 2 % had an acute HCV infection, 22 % had a
cleared infection, and 34 % were unexposed to HCV. The concordance between self-reported and measured HCV
status was lower than for HIV, with 73 % of those with chronic HCV infection being aware of their infection.

Conclusions: We found a relatively high awareness of HIV and HCV infection status among PWID. Nevertheless,
access to appropriate testing, counselling and care services targeted to the needs of PWID should be further
improved, particularly concerning HCV.

Trial registration: Ethical approval was received from the ethics committee at the medical university of Charité,

Berlin, Germany in May 2011 and with an amendment approved retrospectively on 19/11/2012 (No EA4/036/11).

The German Federal Commissioner for Data Protection and Freedom of Information approved the study protocol
retrospectively on 29/11/2012 (Ill-401/008#0035).
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Background

Accurate knowledge of infection status is important as it
gives infected individuals the opportunity to seek appro-
priate healthcare and may encourage people to engage
in preventive behaviours, which can protect themselves
and others from infections. People who inject drugs
(PWID) have a high risk and burden of both HIV and
Hepatitis C infection (HCV) [1-4]. Determining HIV in-
fection status is relatively straightforward since there is
no clearance or cure. In contrast, screening for HCV
antibodies (anti-HCV) will identify if a person has ever
been in contact with the virus, but this person may have
cleared the infection either with treatment or spontan-
eously, or the person may have a chronic HCV infection,
characterised by being both anti-HCV and HCV RNA
positive. A person who has cleared the infection can
later be re-infected with HCV. Since the acquisition of
both HIV and HCV is often asymptomatic or the occur-
rence of non-specific symptoms may be attributed to
other problems, and since serious sequelae may take sev-
eral decades to develop, people infected with these two
viruses may remain unaware of being infected for a long
period of time. Annual routine unlinked anonymous
monitoring (UAM) of HIV and hepatitis among PWID
in England, Wales and Northern Ireland has shown that
the proportion of infected PWID unaware of their infec-
tion varied between 4 %-15 % for HIV and 45 %-53 %
for HCV in the period 2010-2014 [5]. In a recent sys-
tematic review including 11 studies from five EU coun-
tries the proportion of undiagnosed HCV infections
among PWID varied between 24 %-76 % (IQR: 38 %-64 %
and median: 49 %) [4]. Several previous studies only
looked at anti-HCV status and did not include HCV
RNA status, which is needed to assess current infection
status [4—6].

With new, highly effective and well tolerable HCV
therapy options being available as well as the potential
of HIV-treatment as prevention also among PWID [7], it
is of growing importance to increase awareness of infec-
tion status.

In order to assess the level of awareness of infection
status among PWID in Germany, we used data from a
recent, cross-sectional bio-behavioural survey of this
population to compare self-reported HIV and HCV sta-
tus with serological markers of infection.

Methods

The DRUCK-study collected biological and behavioural
data from 2,077 PWID in eight large German cities in
the years 2011-2014 [8]. The respondents were re-
cruited using respondent driven sampling. Inclusion cri-
teria were a minimum age of 16 years, having injected
drugs in the given study city in the last 12 months, and
providing informed consent for study participation. All
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participants went through a questionnaire-assisted inter-
view and provided a capillary blood sample, collected as
dried blood spots (DBS). Samples and questionnaires
were marked with the same unique identifier. The study
was piloted in two cities and then implemented in the
remaining six. Before starting the data collection we
trained interviewers to increase their understanding of
HIV and HCV, and laboratory staff for collection of DBS
and handling and shipping of the samples in each of the
study cities to ensure the comparability of results. All
samples were screened for anti-HIV-1/-2 by EIA, and re-
active samples were confirmed by Western blot. In six of
the eight study cities, all samples were screened for both
anti-HCV by EIA and analysed for the presence of
HCV-RNA using nested RT-PCR. Anti-HCV positive
samples were confirmed by immunoblot. In the two
pilot cities all samples were screened for anti-HCV by
EIA and RT-PCR was performed on all anti-HCV posi-
tive samples and on anti-HCV negative samples if test
results did not correspond to self-reported results. The
test specificity was 100 % for all three markers: anti-HIV,
anti-HCV and HCV RNA. The same was true for the
sensitivity for HIV and HCV RNA, whereas the sensitiv-
ity for anti-HCV was 97.8 % [9]. Further information
about study design, data collection and laboratory
methods etc. has been published elsewhere [8, 9].

Defining self-reported HIV status

The self-reported HIV status was determined using two
questions: if the participant had ever been tested for
HIV and if yes, what the result of their latest test was.
Based on the answers participants were categorised as
HIV negative, HIV positive or never tested. Participant’s
self-reported HIV status were categorised as unclear
when they were not sure if they had ever been tested or
if they did not know their last test result. Participants
who reported having been diagnosed with HIV were
asked about month and year of their first positive HIV
test in order to calculate how long they had been aware
of being infected.

Defining measured HIV status

We defined samples as HIV positive if testing positive
for anti-HIV with EIA and being confirmed by Western
blot. EIA-reactive samples with indeterminate immuno-
blot pattern were excluded from this analysis. Anti-HIV
negative samples were determined as HIV negative.

Defining self-reported HCV status

To determine the self-reported HCV status several ques-
tions were used. Participants were asked if they had ever
been tested for anti-HCV. Those who had not were cate-
gorised as never tested. The participants who reported
testing for HCV were further asked if they had ever
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received a positive anti-HCV test result. Those who had
not were categorised as uninfected. Participants report-
ing having ever received a positive anti-HCV test result
were further asked if they had ever been successfully
treated or had cleared the infection spontaneously.
Those who responded no to both questions were cate-
gorised as infected, while those who responded yes to ei-
ther of the questions were defined as previously infected.
As for HIV, participants who were either not sure if they
had ever been tested or did not know their last test re-
sult, were categorised as unclear.

Defining measured HCV status
We defined chronic HCV infection as testing anti-HCV
and RNA positive, acute infection (HCV infection ac-
quired within the last 4—6 weeks) as anti-HCV negative,
but RNA positive, cleared infection as anti-HCV positive
and HCV RNA negative, and unexposed as testing anti-
HCV and RNA negative.

An example of the questionnaire used to guide the in-
terviews can be found online [10].

Results

In total, 2,077 PWID from eight German cities were in-
cluded in the study, with the proportion of female par-
ticipants ranging between 19 %-35 % in the respective
cities, and a median age ranging between 29-41 years.

HIV status

The laboratory testing revealed 100 participants (4.8 %)
to be positive for HIV, and 1976 (95.2 %) to be negative.
One sample had a reactive EIA result but an indetermin-
ate immunoblot, and was thus excluded from the ana-
lysis. Of the 100 HIV positive cases, 81 % were aware of
their infection while 16 % reported their last HIV test to
be negative. One HIV positive participant reported no
previous testing.

Among the participants testing negative for HIV, 90 %
reported a negative test result at last test, while 7 % re-
ported never having had an HIV test. Of the HIV nega-
tive participants, six individuals (0.3 %) reported having
received a positive HIV-test result. Two HIV positive
and one HIV negative participant declined to answer the
question on HIV-status. The concordance of the self-
reported HIV status and laboratory test results is dis-
played in Table 1.

Among the 81 self-reported HIV infected, 5 % re-
ported receiving their diagnosis in the last year, 17 %
1-5 years ago, 22 % 6-10 years ago and 47 % more
than 10 years ago. Seven cases (9 %) did not provide in-
formation on time of their HIV diagnosis.
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Table 1 Concordance of self-reported and measured HIV status,
n=2076 (excluding one sample with indeterminate HIV status)

HIV laboratory test results
HIV negative (AB-)

Self-reported status HIV positive (AB+)

Concordant 1784 (90 %) 81 (81 %)
Discordant 6 (0,3 %) 16 (16 %)
Never tested 133 (7 %) 1(1 %)
Unclear 52 (3 %) 0 (0 %)
Answer declined 1(0,1 %) 2 (2 %)
Total 1976 100

Unclear means not sure if tested or did not get last test result.
AB antibodies

HCV status

The laboratory tests found 716 (34 %) participants to be
unexposed to HCV, 857 (41 %) participants to have a
chronic HCV infection and 457 (22 %) participants with a
cleared HCV infection. In 47 (2 %) participants HCV-RNA
but no anti-HCV was detected, indicating an acute infec-
tion. As the participants were only asked about anti-HCV
test results, this group was excluded from the analysis.

The concordance between the self-reported HCV sta-
tus and the laboratory test results was 47 % among those
unexposed, while 27 % reported an HCV status discord-
ant to the laboratory findings (Table 2). Of these, 56 %
reported a current HCV infection and 44 % a previous
one (Table 3). Of all unexposed individuals, 16 % re-
ported never to have had a test for HCV. In the group
with confirmed, chronic HCV infections, 73 % reported
a status concordant to the laboratory test results,
whereas 19 % reported a differing HCV status. In 37 %
of these discordant cases, participants reported to be un-
infected and in 63 % a cleared infection. Among partici-
pants positive only for anti-HCV but not HCV-RNA,
i.e., with a cleared infection, 38 % correctly reported to
have cleared the infection. Of those reporting a dis-
cordant status, 89 % reported to be currently infected
and 11 % reported an uninfected status.

Discussion

In our study population of PWID, the concordance of
self-reported and measured HIV status was relatively
high. The proportion of HIV positive participants aware
of their infection was 81 %. These data compare well
with the data from both the UAM in England, Wales
and northern Ireland from 2010-2014 where 85-96 % of
HIV positive PWID were aware of their HIV infection
[5] and the latest HIV modelling data from Germany,
where it was estimated that 89 % (81-93 %) of all HIV
infected PWID living in Germany in 2014 had received
an HIV diagnosis [11]. According to the same HIV mod-
elling data for Germany, the proportion of HIV infected
individuals who are aware of their HIV status is higher
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Table 2 Concordance of self-reported and measured HCV status, n=2030 (excluding cases with acute infection)

HCV laboratory test results

Self-reported status Unexposed (AB-, RNA-)

Chronic infection (AB+, RNA+)

Cleared infection (AB+, RNA-)

Concordant 339 (47 %)
Discordant 194 (27 %)
Never tested 113 (16 %)
Unclear 69 (10 %)
Answer declined 10,1 %)
Total 716

622 (73 %) 174 (38 %)
163 (19 %) 254 (56 %)
37 (4 %) 15 (3 %)
35 (4 %) 14 (3 %)

0 (0 %) 0(0 %)
857 457

Unclear means not sure if tested or did not get last test result
AB antibodies

among PWID compared to other groups such as men
who have sex with men (MSM) (82 % (79-85 %)) and non-
injecting heterosexuals (74 % (66-80 %)). This might partly
be explained by the fact that the majority of HIV infec-
tions among PWID in Germany were acquired in the
1980ies and 90ies, which is also seen by the high propor-
tion of known HIV infections being diagnosed more than
10 years ago. This means that the majority of HIV infected
PWID have had many years to get a diagnosis and begin
therapy. Increasing treatment rates among PWID may
have a relatively large impact on reducing potential
sources of HIV transmission within this population [7]. A
low rate of newly acquired HIV infections is also indicated
by the fact that <1 % of PWID not yet tested for HIV were
found to be anti-HIV positive in our study. The one
sample with a reactive AB test and indeterminate immu-
noblot could be a recent infection in the stage of serocon-
version. We tried to receive a second blood sample from
this participant to repeat the testing, but the person did
not show up in the drug service again.

The finding that 17 % of those positive for HIV re-
ported a negative HIV status or to never have been
tested, underlines the undiminished importance of en-
suring access to targeted HIV testing and counselling
services for PWID in Germany, e.g., in low threshold
settings.

For the disconcerting finding of six self-reported infec-
tions in participants without measurable anti-HIV several
possible explanations exist. One possibility is the failure to
detect antibodies in excessively diluted samples if the ori-
ginal amount of capillary blood was inadequately small,

resulting in a higher dilution of the antibodies as com-
pared to the standardized and validated protocol. Further
we cannot rule out the communication of false positive
test results to study participants, in particular if reactive
screening test results were not confirmed, which can hap-
pen if respondents were not linked into care. Processing
mistakes during sample collection or during testing of
DBS, or the disappearance of HIV antibodies if treatment
has been started early and viral load has remained sup-
pressed continuously are further, though in our view less
likely possibilities.

The results of the HCV testing revealed that 34 %
were unexposed to HCV, 2 % had an acute HCV infec-
tion, 41 % of participants had a chronic infection and 22
% had a cleared infection. It is possible that a few acute
HCV infections might have been missed in the two first
pilot cities where PCR was only done for anti-HCV
negative respondents with a self-reported HCV diagno-
sis. The concordance between self-reported and actual
HCYV status was much lower than for HIV. Concordance
was highest (73 %) among those with a chronic in-
fection, 47 % among those unexposed to HCV and just
38 % among those with a cleared infection.

The somewhat surprising finding of 27 % of those with
no markers of HCV infection reporting to be infected
(chronic or cleared HCV), might partly be explained by
confusion about the different types of hepatitis, e.g., par-
ticipants may previously have received a positive test re-
sult for hepatitis B. Another explanation could be the
failure to detect antibodies e.g., due to excessive dilution,
as described above for HIV or a false negative anti-HCV

Table 3 Discordance of self-reported and measured HCV status, n=611

HCV laboratory test results

Self-reported status Unexposed (AB-, RNA-)

Chronic infection (AB+, RNA+) Cleared infection (AB+, RNA-)

Uninfected
Infected 109 (56 %)
Previously infected (cleared infection) 85 (44 %)

Total 194

61 (37 %) 29 (11 %)
225 (89 %)

102 (63 %)

163 254

AB antibodies
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test result which is not unlikely given the estimated sen-
sitivity of 97.8 %.

Of the participants with a chronic HCV infection, 27 %
falsely believed to be uninfected, to have cleared the infec-
tion or had never been tested or were not sure of their test
result. This rate is much lower than what is reported from
the UAM in England, Wales and northern Ireland where
45-53 % of anti-HCV positive were unaware of their HCV
infection in the years 2010-2014 [5]. Also the recent sys-
tematic review on HCV in PWID in Europe found higher
rates of undiagnosed HCV: 24-76 % (IQR: 38-64 % and
median: 49 %) [4]. An Australian study of 352 active injec-
tors under the age of 30, found rates of concordance simi-
lar to our study: 68 % among those with a chronic
infection and 46 % among those with a cleared HCV in-
fection [12]. Also data from a French study of HCV
among PWID found that only 22 % of PWID were un-
aware of their HCV infection [13, 14]. A recently pub-
lished study from Spain presents data on the proportion
of undiagnosed HCV infection among PWID stratified by
migration status and duration of injecting. This study re-
ports rates of undiagnosed HCV from 15 % among
Spanish long-term injectors up to 57 % among migrant
new injectors [6]. All these data suggest that awareness of
HCV infection status among PWID in Germany is rela-
tively high. This is also true when comparing with data for
the general population in Europe, where between 40 %
and 80 % of people with chronic hepatitis are believed to
be unaware of their infection [15]. However, the persons
indicating a true positive anti-HCV test result often do
not necessarily also know their PCR test result. In times of
effective treatment options for HCV this will become in-
creasingly important.

In our study, the majority (63 %) of those with a
chronic HCV infection with a discordant self-reported
status were aware of having been exposed to the virus
but believed to have cleared the infection. These partici-
pants might have simply assumed to be healed (we did
not collect data on whether the reported clearance had
been laboratory confirmed) or they might indeed have
cleared the virus but later become re-infected. These re-
sults show the need of special screening efforts of PWID
who have once cleared their HCV infection, as re-
infections can only be diagnosed by detecting the viral
RNA.

From a public health point of view, the most undesir-
able discordant status is being infected and either not
being aware of being infected or believing to be unin-
fected. This discrepancy between perception and reality
limits the access to appropriate health care and may in-
crease the risk of unknowingly transmitting infections.
However, the evidence about the association between
knowledge of HCV status and risk behaviours in PWID
is conflicting. Some longitudinal studies have observed a
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reduction in risky injecting drug use following notifica-
tion of HCV-positive status [16, 17], while other studies
found either no reduction or even increased risky injec-
tion behaviours among PWID receiving a diagnosis of
HCYV infection [18, 19]. This means that believing to be
infected, while actually being uninfected may turn out to
become a self-fulfilling prophecy. As mentioned in the
results, it was common among both unexposed partici-
pants, as well as participants with a cleared infection, to
wrongly believe they were currently infected. It might be
that those who have been at risk assume they are in-
fected and/or do not believe their test results.

Studying HCV infection status and HCV test status is
complicated and not only our study participants, but in our
experience also both non-medical and medical staff often
had difficulties in distinguishing between the two HCV
tests (AB and RNA) and in interpreting the combination of
the two test results. Our findings, as are those from other,
similar studies, are limited by the lack of clarity regarding
HCV test and infection status among both interviewers and
respondents. Several qualitative studies among PWID have
shown that confusion and uncertainty regarding the mean-
ing of a positive HCV test and HCV risk exist in this group
and that HCV is often perceived as an almost inevitable
consequence of drug injecting [20—22].

Our data is collected from eight large cities in
Germany, but is not likely to be representative for all
PWID living in Germany. E.g. our study sample might
be more knowledgeable about their infection status than
PWID living in smaller cities due to better access to
drug user services, testing and treatment in larger cities.

Conclusion

In our study, 17 % of HIV positive PWID and 27 % of those
with chronic HCV infection were unaware of their infec-
tions. These results indicate that the majority of the study
population is aware of their infection status, however still
more than a quarter of those with infectious HCV and
nearly one in five of HIV infected PWID in our study sam-
ple did not know their status, although they were often at-
tached to opioid substitution therapy or other harm
reduction services. Not being aware of the infection status
implies that they cannot access appropriate health care and
they risk unknowingly transmitting the disease to others.

In line with several other studies, we also believe that
the quality of post-test counselling is crucial for increas-
ing awareness of infection status as well as for ensuring
a positive impact on risk behaviours and ensuring link-
age to care and appropriate medical services for both in-
fected and uninfected PWID. In the era of highly
effective antiviral HCV-treatment options, the opportun-
ity is there to clear infection in almost all HCV-infected
PWID, if infected persons become aware of their status
and are linked to care.



Nielsen et al. Hepatology, Medicine and Policy (2016) 1:8

Abbreviations

AB, antibodies; DBS, dried blood spots; HCV, Hepatitis C infection; MSM, men
who have sex with men; PWID, people who inject drugs; RKI, Robert Koch
Institute; UAM, unlinked anonymous monitoring

Acknowledgements

The authors would like to thank all study participants and all staff members
of the low-threshold-drug services for the cooperation. During the pilot,
Jessica Ackermann, Ewa Bayrambasi, Ulrike Blttner, Sylvia Dziubek, Irina
Jakobsche, Britta Krellenberg, Jadwiga Piejek, Anna Metcalf, Silke Saar, and
Melanie Schréter gave technical assistance in the laboratory. We are grateful
for the excellent technical assistance of Claudia Zymelka, Ute Obst, Sabrina
Neumann, Katrin Arndt, Hanno von Spreckelsen, Joana Tziolis, Estelle Kenfack
Guepi and Guido Vogt who assisted with the laboratory work for the data
collected in the last six study cities. Thanks also to the sequencing service of
the RKI (ZBS1) for support of the study: Andreas Nitsche, Julia Tesch and
Sylvia Muschter.

We also acknowledge Rieke Barbek, Serdar Danis, Maria Friedrich, Sami
Marzougi, Doreen Nitschke, Eva Pedersen, Andrea Teti and Weidong Zhang
for their contributions in questionnaire design, logistic assistance, data entry
and validation during the study, and Matthias an der Heiden and Ramona
Scheufele for giving statistical advice.

*The DRUCK Study group” includes the following people (all in Germany):
Vikas Bapat (Fixpunkt Step Hannover gGmbH; vikas.bapat@step-hannover.de);
Johannes Bombeck (Suchthilfe direkt Essen gGmbH; bombeck@suchthilfe-
direkt.de); Kerstin Dettmer (Fixpunkt Berlin e.V.; KDettmer@fixpunkt.org);
Andreas Hecht (Sozialdienst Katholischer Manner eV, andreas.hecht@skm-
koeln.de); Werner Heinz (Jugendberatung und Jugendhilfe eV
werner.heinz@jj-ev.de); Christiane Kerres (Step -Paritétische Gesellschaft fur
Sozialtherapie und Péddagogik mbH; christiane kerres@step-hannover.de);
Jurgen Klee (Aids-Hilfe Frankfurt e.V.; Juergen Klee@frankfurtaidshilfe.de);
Astrid Leicht (Fixpunkt Berlin eV, ALeicht@fixpunkt.org); Sylke Lein (Stadt
Leipzig, Gesundheitsamt — Suchtbeauftragte; sylke.lein@leipzig.de); Barbel
Marrziniak (Suchthilfe direkt Essen gGmbH; marrziniak@suchthilfe-direkt.de);
Olaf Ostermann (Condrobs e.V.; olaf.ostermann@condrobs.de); Prof. Dr.
Norbert Scherbaum (Klinik fir abhangiges Verhalten und Suchtmedizin,
LVR-Klinikum Essen, Kliniken/Institut der Universitat Duisburg-Essen; nor-
bert.scherbaum@uni-duede); Dirk Schéffer (Deutsche Aids-Hilfe eV, dirkschaef
fer@dah.aidshilfe.de); Ina Stein (Stadt Leipzig, Gesundheitsamt; ina.stein@leipzig.
de); Lutz Wiederanders (Stadt Leipzig, Amt fur Jugend, Familie und Bildung —
StralBensozialarbeit; lutzwiederanders@leipzig.de).

Availability of data and materials

All the data from which conclusions of this research are drawn are present
in Tables 1, 2 and 3. Additional information about the study have been
published in [8, 9] and can be found on the website of the Robert Koch
Institute: http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-
Studie/DruckStudie.html (accessed on 19 June 2016).

Authors’ contributions

SN did the analyses and drafted the manuscript together with MG, UM and
RZ. RZ and UM designed the study. SN and BW were scientific coordinators
of the study during the data collection period. RSR validated laboratory
procedures for DBS testing and analysed the samples during the pilot phase
of the study in 2011. CK, CTB and NB validated and performed laboratory
testing since 2012. The manuscript was critically revised by MG NB, CTB, CK,
RSR, NB, BW, VB, UM and RZ. All authors participated in the critical discussion
of the results, and contributed to and have approved the final manuscript.

Authors’ information
SN is currently a PhD-student at the Charité University Medicine, Berlin,
Germany.

Competing interests
All' authors declare that they have no competing interest.

Consent for publication
Not applicable.

Page 6 of 7

Author details

"Department for Infectious Disease Epidemiology, Division for HIV/AIDS, STI
and Blood-borne Infections, Robert Koch Institute, Berlin, Germany. *Charité
University Medicine, Berlin, Germany. 3Department for Infectious Diseases,
Division for HIV and other Retroviruses, Robert Koch Institute, Berlin,
Germany. “Department for Infectious Diseases, Division for Viral
Gastroenteritis and Hepatitis Pathogens and Enteroviruses, Robert Koch
Institute, Berlin, Germany. *Institute of Virology, National Reference Centre for
Hepatitis C, University Hospital Essen, University of Duisburg-Essen, Essen,
Germany.

Received: 1 April 2016 Accepted: 2 August 2016
Published online: 01 September 2016

References

1. European Monitoring Centre for Drugs and Drug Addiction (EMCDDA).
Drug-related infectious diseases in Europe: update from the EMCDDA
expert network. Luxembourg: Publications Office of the European Union;
2015.

2. Platt L, Jolley E, Hope V, Latypov A, Vickerman P, Hickson F, Reynolds L,
Rhodes T. HIV Epidemics in the European Region: Vulnerability and
Response. Washington: Directions in Development-Human Development;
2015.

3. Hope VD, Eramova |, Capurro D, Donoghoe MC. Prevalence and estimation
of hepatitis B and C infections in the WHO European Region: a review of
data focusing on the countries outside the European Union and the
European Free Trade Association. Epidemiol Infect. 2014;142:270-86.

4. Wiessing L, Ferri M, Grady B, Kantzanou M, Sperle I, Cullen KJ, group ED,
Hatzakis A, Prins M, Vickerman P, et al. Hepatitis C virus infection
epidemiology among people who inject drugs in Europe: a systematic
review of data for scaling up treatment and prevention. PLoS One.
2014,9:.2103345.

5. Public Health England (PHE). Data tables of the Unlinked Anonymous
Monitoring Survey of HIV and Hepatitis in People Who Inject Drugs.
London: Public Health England; 2015.

6.  Folch C, Casabona J, Espelt A, Majo X, Merono M, Gonzalez V, Wiessing L,
Colom J, Brugal MT. High prevalence and incidence of HIV and HCV among
new injecting drug users with a large proportion of migrants-is prevention
failing? Subst Use Misuse. 2016;51:250-60.

7. Wood E, Milloy MJ, Montaner JSG. HIV treatment as prevention among
injection drug users. Current Opinion in HIV and AIDS. 2012;7:151-6.

8. Zimmermann R, Marcus U, Schaffer D, Leicht A, Wenz B, Nielsen S, Santos-
Hovener C, Ross RS, Stambouli O, Ratsch BA, et al. A multicentre sero-
behavioural survey for hepatitis B and C, HIV and HTLY among people who
inject drugs in Germany using respondent driven sampling. BMC Public
Health. 2014;14:845.

9. Ross RS, Stambouli O, Gruner N, Marcus U, Cai W, Zhang W, Zimmermann R,
Roggendorf M. Detection of infections with hepatitis B virus, hepatitis C
virus, and human immunodeficiency virus by analyses of dried blood spots-
performance characteristics of the ARCHITECT system and two commercial
assays for nucleic acid amplification. Virol J. 2013;10:72.

10.  Sample Questionnaire used for the DRUCK Studie [in German] [http//www.
rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/Fragebogen_
Muster.pdf?__blob=publicationFile].

11, Robert Koch Institut (RKI). Schatzung der Pravalenz und Inzidenz von
HIV-Infektionen in Deutschland, Stande Ende 2014. EpiBull. 2015;45:475-90.

12. O'Keefe D, Aitken C, Higgs P, Dietze P. Concordance between self-reported
and actual hepatitis C virus infection status in a cohort of people who inject
drugs. Drug and alcohol review. 2013;32:208-10.

13. Brouard C, Le Strat Y, Larsen C, Jauffret-Roustide M, Lot F, Pillonel J. he
undiagnosed chronically-infected HCV population in France. Implications for
expanded testing recommendations in 2014. PLoS One. 2015;10:e0126920.

14.  Weill-Barilet L, Pillonel J, Semaille C, Léon L, Le Strat Y, Pascal X, Barin F,
JauffretRoustide M: Hepatitis C virus and HIV seroprevalences,
sociodemographic characteristics, behaviors and access to syringes among
drug users, a comparison of geographical areas in France, ANRS-Coquelicot
2011 survey. Rev Epidemiol Sante Publique 2016. http://dx.doi.org/10.1016/j.
respe.2015.10.003.

15. Hahne SJ, Veldhuijzen IK, Wiessing L, Lim TA, Salminen M, Laar M. Infection
with hepatitis B and C virus in Europe: a systematic review of prevalence
and cost-effectiveness of screening. BMC Infect Dis. 2013;13:181.


http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/DruckStudie.html
http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/DruckStudie.html
http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/Fragebogen_Muster.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/Fragebogen_Muster.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Studien/DRUCK-Studie/Fragebogen_Muster.pdf?__blob=publicationFile
http://dx.doi.org/10.1016/j.respe.2015.10.003
http://dx.doi.org/10.1016/j.respe.2015.10.003

Nielsen et al. Hepatology, Medlicine and Policy (2016) 1:8 Page 7 of 7

16. Bruneau J, Zang G, Abrahamowicz M, Jutras-Aswad D, Daniel M, Roy E.
Sustained drug use changes after hepatitis C screening and counseling
among recently infected persons who inject drugs: a longitudinal study.
Clin Infect Dis. 2014;58:755-61.

17. Aspinall EJ, Weir A, Sacks-Davis R, Spelman T, Grebely J, Higgs P, Hutchinson
SJ, Hellard ME. Does informing people who inject drugs of their hepatitis C
status influence their injecting behaviour? Analysis of the Networks I study.
Int J Drug Policy. 2014;25:179-82.

18. Spelman T, Morris MD, Zang G, Rice T, Page K, Maher L, Lloyd A, Grebely J,
Dore GJ, Kim AY, et al. A longitudinal study of hepatitis C virus testing and
infection status notification on behaviour change in people who inject
drugs. J Epidemiol Community Health. 2015,69:745-52.

19.  Korthuis PT, Feaster DJ, Gomez ZL, Das M, Tross S, Wiest K, Douaihy A,
Mandler RN, Sorensen JL, Colfax G, et al. Injection behaviors among
injection drug users in treatment: the role of hepatitis C awareness. Addict
Behav. 2012;37:552-5.

20. Jones L, Atkinson A, Bates G, McCoy E, Porcellato L, Beynon C, McVeigh J,
Bellis MA. Views and experiences of hepatitis C testing and diagnosis
among people who inject drugs: systematic review of qualitative research.
Int J Drug Policy. 2014;25:204-11.

21.  Rhodes T, Davis M, Judd A. Hepatitis C and its risk management among
drug injectors in London: Renewing harm reduction in the context of
uncertainty. Addiction. 2004,99:621-33.

22. Jordan AE, Masson CL, Mateu-Gelabert P, McKnight C, Pepper N, Bouche K,
Guzman L, Kletter E, Seewald RM, Des-Jarlais DC, et al. Perceptions of drug
users regarding hepatitis C screening and care: a qualitative study. Harm
Reduct J. 2013;10:10.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at .
www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Defining self-reported HIV status
	Defining measured HIV status
	Defining self-reported HCV status
	Defining measured HCV status

	Results
	HIV status
	HCV status

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Author details
	References

