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Abstract

Background: People who inject drugs (PWID) should be treated in order to eliminate hepatitis C virus in the world. The aim of this study
was to compare direct-acting antivirals treatment of hepatitis C virus for PWID and non-PWID in a real-life setting.

Methods: We performed a prospective, non-randomized, observational multicenter cohort study in 37 centers. All patients treated with
direct-acting antivirals between April 1, 2017, and February 28, 2019, were included. In total, 2713 patients were included in the study
among which 250 were PWID and 2463 were non-PWID. Besides patient characteristics, treatment response, follow-up, and side effects
of treatment were also analyzed.

Results: Genotype 1a and 3 were more prevalent in PWID-infected patients (20.4% vs 9.9% and 46.8% vs 5.3%). The number of naive
patients was higher in PWID (90.7% vs 60.0%), while the number of patients with cirrhosis was higher in non-PWID (14.1% vs 3.7%). The
loss of follow-up was higher in PWID (29.6% vs 13.6%). There was no difference in the sustained virologic response at 12 weeks after
treatment (98.3% vs 98.4%), but the end of treatment response was lower in PWID (96.2% vs 99.0%). In addition, the rate of treatment
completion was lower in PWID (74 % vs 94.4%).

Conclusion: Direct-acting antivirals were safe and effective in PWID. Primary measures should be taken to prevent the loss of follow-up

and poor adherence in PWID patients in order to achieve World Health Organization’s objective of eliminating viral hepatitis.

Keywords: Drug therapy, drug users, hepatitis C virus

INTRODUCTION

Hepatitis C virus (HCV) is the etiologic agent of chronic
hepatitis C (CHC) and a major cause of cirrhosis, liver
cell failure, and hepatocellular carcinoma." According to
the latest data of World Health Organization (WHO), the
number of people infected with HCV is approximately
71 million people.? People who inject drugs (PWID) are
one of the risk groups who are at higher risk of HCV
infection. It is estimated that around 10 million (7.5 mil-
lion with chronic HCV infection) PWID are infected with
HCV worldwide.® Furthermore, WHO estimated that 52%
of the 15.6 million global PWID have evidence of hepati-
tis C exposure.? In addition to the complications of liver
disease, healthcare costs continue to rapidly grow with
increasing HCV infections in PWID.*5

Hepatitis C virus seroprevalence is about 0.6-1% in
Turkey, whose total population is around 80 million.8” On
the other hand, according to recently published stud-
ies, anti-HCV positivity in PWID has reached 50.1% in

Main Points

Our study is one of the few studies presenting differences
in demographic characteristics and treatment responses
between people who inject drugs (PWID) and non-PWID in
our country.

We found a nonsignificant difference in the sustained
virologic response at 12 weeks after the treatment rate of
PWID and non-PWID.

The end of treatment response was lower in PWID.

In addition, the rate of treatment completion was lower in
PWID.

Direct-acting antivirals were safe and effective in PWID.
Primary measures should be taken to prevent the loss of
follow-up and poor adherence in PWID patients.

inpatients treated in the alcohol and drug addiction treat-
ment centers.®

Chronic hepatitis C has recently become a curable disease
as a result of new direct-acting antivirals (DAAs).® But
it may be difficult to access DAAs in low- and middle-
income countries.’®' The ease of use for a new treat-
ment is a driving force for the WHO initiate that aims to
develop a strategy to eliminate HCV as a major public
health threat by 2030. Specific targets include an 80%
reduction in new infections, a 65% reduction in HCV-
related deaths, and 80% of the HCV-infected population
in treatment.”? In Turkey, DAAs have been available for
the treatment of patients with CHC since June 2016 by
the Turkish Drug Administration.'s4

People who inject drugs (PWID) are a risk population
who are harder to access; additionally, non-adherence
to treatment and post-treatment reinfection rates
are higher in PWID compared to other risk popula-
tions.” During the interferon period, the treatment of
these patients was difficult due to many side effects
and long treatment periods.’® Current guidelines indicate
that PWID should be treated for reducing transmission
of HCV."7"8 However, populations at greatest risk for new
infections have the highest risk of not receiving treat-
ment due to stigmatization.'®

The characteristics of HCV infection in intravenous
drug use are different from that in the general popula-
tion.2° Hepatitis C virus genotypes (GTs) may differ in this
population in addition to factors reducing access to treat-
ment by intravenous drug users such as social factors and
comorbid psychiatric disorders.2"??2 Genotype 3 was seen
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the completion of DAAs treatment and at 12 weeks after
treatment (SVR12). Besides, patient characteristics and
side effects of treatment were also analyzed.

Statistical Analysis

All analyses were performed using Statistical Package for
the Social Sciences version 21 (IBM Corp.; Armonk, NY,
USA). Descriptive statistics of patient characteristics
were presented for continuous variables, means and SD
with range, for categorical variables, proportions, and per-
centages. Independent t-tests were used for the com-
parison of 2 continuous variables. Chi-square tests were
used for comparing categorical variables. A P value less
than .05 was considered statistically significant.

RESULTS

Baseline Characteristics

The characteristics of 2713 patients were described
in Table 2. People who inject drugs were significantly

Table 2. Demographic and Baseline Characteristics of the Patients

younger and predominantly male. They had a similar body
mass index, and GT 1a and GT 3 were observed more in
PWID infected with HCV, whereas GT 1b was the most
prevalent in non-PWID. Alanine aminotransferase levels
were higher in PWID compared to non-PWID. There was
no significant difference in viral load. The number of naive
patients was higher in PWID. While the median fibrosis
stages were similar in each group, fibrosis 4 and 5 stages
were higher in non-PWID, and fibrosis 2 stage was higher
in PWID. The number of patients with cirrhosis was higher
in non-PWID than PWID. There was no significant differ-
ence between the groups considering HBV and HIV coin-
fections in the study population.

Antiviral Treatment

Due to the lack of treatment data in 45 patients, the
antiviral treatment was evaluated on 2668 (246 PWID,
2422 non-PWID) patients in Table 3. Besides the
regimens approved to use in Turkey by the Turkish

PWID Non-PWID PWID Non-PWID
(n = 250) (n=2463) P (n = 250) (n=2463) P
Male, % (n) 94.0% (235) 46.5% (1145) .000 Treatment status, n
0,
Age (years, mean + 30+10 57 +14 (18-97) .000 (%)
SD) (range) (18-77) Naive patient 223 (90.7) 1447 (60.0) .000
<30 164 (65.6%) 160 (6.5%) PeglFN experienced 22 (95.7) 875 (91.5)
31-60 80 (32%) 1199 (44.8) Boc + PeglFN + RBV 1(4.3) 35 (3.7)
>61 6 (2.4%) 1104 (44.8%) Tel +PeglFN + RBV - 46 (4.8)
BMI (mean + SD) 24.63 +2.77 26.34 + 454 .902 Biopsy status, median
(range) (19.03-32.15)  (15.23-49.95) score (range), n (%)
HCV GT, % (n) .000 Carried liver biopsy 136 (55.3) 1343 (56.8) .646
GT1 88 (35.2) 2177 (88.4) Fibrosis 2(0-6),134 2 (0-6),1330 .004
GT1a 51 (20.4) 244 (9.9) (98.5) (99)
GT1b 31(12.4) 1835 (74.5) HAl score 7(1-14)136 7(1-18),1303(97) .458
GTi- 6 (2.4) 97 (3.9) Pa:&(e;’t)wmh cirrhosis, 9(3.7) 325 (14.1) .000
undermined
GT2 21(8.4) 84 (3.4) Child Pugh A 8(88.9) 276 (87.6)
Child Pugh B-C 1(111 39 (12.4
GT3 117 (46.8) 130 (5.3) farue (11.1) (12.4)
. . o
GT4 22 (8.8) 62 (2.5) Coinfections, n (%)
HBsA 15/216 (6.9 97/2354 (4.1 .56
GT5 1(0.4) 8(0.3) A /216 (6.9) /2354 (4.1)
HIV 5/200 (2.5 20/1984 (1.0 72
GT-undermined 1(0.4) 2(0.1) / (25) / (1.9)
. BMI, body mass index (kg/m); ALT, alanine aminotransferase; GT, genotype;
ALT Ie\{el, baseline 66 (range: 39 (range: .000 Boc, boceprevir; HBsAg, hepatitis B surface antigen; HCV RNA, hepatitis C
median, IU/mL 10.5-588) 6.5-841) virus RNA; HIV, human immunodeficiency virus; PeglFN, pegylated inter-
(range) feron; RBV, ribavirin; Tel, telaprevir; HCV, hepatitis C virus; SD, standard devi-
HCV RNA load 639 000 963 000 (range 077 ation; PWID, people who inject drugs; HAI, histological activity index.
baseline median, (range: 84-73 24-962 224
IU/mL (range) 200 000 453)
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reimbursement agency, 3 different regimes were used
among non-PWID patients. These regimes included
sofosbuvir 400 mg+daclatasvir 60 mg or sofosbuvir
400 mg + velpatasvir 100 mg which were obtained from
abroad and self-supplied by the patients. Since gleca-
previr 100 mg + pibrentasvir 40 mg has been approved
and included in the reimbursement list by the Turkish
government in January 2019, 28 patients in the study
used this regimen. Compared to sofosbuvir+ribavirin

Table 3. Antiviral Treatment Characteristics, Treatment
Responses to DAA in PWID Versus Non-PWID

PWID Non-PWID
(n = 246) (n=2422) P
Type of treatment: n, (%) .000
Ombitasvir + paritaprevir/r + 22,(8.9) 1129 (46.6)
dasabuvir
Ledipasvir + sofosbuvir 34 (13.8) 626 (25.8)
Sofosbuvir +ribavirin 120 (48.8) 167 (6.9)
Paritaprevir + ritonavir + 36 (14.6) 226 (9.3)
ombitasvir + dasabuvir +
ribavirin
Ledipasvir + sofosbuvir + 9 (3.7) 208 (8.6)
ribavirin
Paritaprevir + ritonavir + 16 (6.5) 33 (1.4)
ombitasvir +ribavirin
Paritaprevir + ritonavir + - 10 (0.4)
ombitasvir
Sofosbuvir + daklatasvir - 2 (0.1)
Sofosbuvir + velpatasvir - 1(0.0)
Sofosbuvir - 1(0.0)
Glecaprevir + pibrentasvir 9 (3.7)
Lost of follow-up, n (%) 74 (29.6) 335 (13.6) .000
Treatment responses,
n (%)
ETR 175/182 2263/2286  .001
(96.2) (99.0)
SVR12 173/176 2093/2128 952
(98.3) (98.4)
Side effects: (any), n (%)
Fatigue 5(2.0) 188 (7.6) .001
Pruritus 5(2.0) 144 (5.8) .011
Headache 2(0.8) 60 (2.4) .099
Insomnia 6(2.4) 67 (2.7) .766
Nausea 3(1.2) 74 (3.0) 102
Arthralgia/myalgia - 23(0.9) 125

ETR, end of treatment response; SVR, sustained viral response; PWID, people
who inject drugs; DAA, direct-acting antiviral.

used predominantly in GT 3 patients, ombitas-
vir + paritaprevir/r + dasabuvir  (3D) +ribavirin use was
more prevalent in GT 1a and hence observed more in the
treatment of PWID patients in this study. The loss of fol-
low-up was higherin PWID. There was no difference in the
SVR12; however, ETR was lower in PWID. There was no
significant difference in the rate of side effects between
PWID and non-PWID; only fatigue was significantly higher
in non-PWIDs. The treatment chart is shown in Figure 1.

The outcome of antiviral treatment is presented in
Figure 2. There was no significant difference in treatment
modification and SVR. The rate of treatment completion
was lower in PWID.

DISCUSSION

According to this multicenter cohort study conducted
in Turkey, PWID with CHC was 9.2% among all CHC
patients. These data could be employed in develop-
ing strategies to prevent and eradicate HCV infection in
Turkey as PWID are one of the high-risk populations for
HCV. For people who inject drugs in CHC patients, serop-
revalence was reported between 19.8% and 50% in other
countries.?5?” In Eastern Europe, including neighboring
countries of Turkey such as Georgia, Ukraine, and Russia,
PWID constitutes relatively higher proportions of HCV
infections as 25.6%, 21.5%, and 40.4% of the total infec-
tions, respectively.?® Our study presented the magnitude
of PWID status in CHC in Turkey and revealed that PWID
prevalence in CHC could be considered as lower than the
other countries. The results of our study showed that
we could achieve WHO targets by 2030 with less effort

Started DAATreatment
(n=2668)

PWID (n=246)
ot Completed »
< (n=64)

NonPWID (n=2422)

[ Mot Complet
n=136)

Treatment Completed
(n=182) 74%

Treatment Completed
(n=2286) 94.4%

Not coming Not coming
t Not
(n=6) (n=158)

4 k.

SVR12 (n= 176) SVR12 (n= 2128)

Figure 1. Treatment flow chart.
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98,3 984

m PWID

® NON-PWID

e T |
74 3,2

Dose Modification
(p:0.280)

Treatment Completion
(p:0.000)

SVR (p:0.952)

Figure 2. Outcome of antiviral therapy between PWID and
non-PWID. SVR, sustained virologic response 12 weeks after
treatment completion; PWID, people who inject drugs.

potentially compared to other countries if we take the
necessary measures.

Ourresults showed that PWID were younger (30 + 10 years
vs. 57 + 14 years, P < .00001), and the majority of them
were younger than 30 years old (65.6%). The rate of
males was higher (94.0% vs 46.5%, P <.00001) in PWID.
The fibrosis stage and the frequency of cirrhosis were
lower in PWID due to the younger age of our study group.
Among all the patients, the most prevalent genotype was
GT 1; GT 1a and GT 3 were higher in PWID. Our data were
consistent with other PWID HCV studies.?62%3! Although
observing new HCV infections in the younger popula-
tions more frequently is alarming, there is one benefit of
changing demographic in that these individuals were typ-
ically younger, less likely to have cirrhosis, and more likely
treatment naive. This benefit would suggest that they
were possibly easier to treat. However, it is still difficult to
access this population because they were actively using
drugs, having irregular lives, and social disorders.2632

Due to poor adherence, adverse events, and high re-infec-
tion rates, PWID was notoriously harder to treat before
DAAs.2384 The first recommendations for treatment of
PWID with CHC were published in 2013.2% International
guidelines have been updated for CHC therapy among
PWID in 20153 after these updates, there were many
studies published about the treatment success of PWID
in CHC.2%3" Our study is one of the few studies present-
ing differences in demographic characteristics and treat-
ment responses between PWID and non-PWID. We found
a nonsignificant difference in the SVR12 rate of PWID
and non-PWID (98.4% vs 98.3%, P = .952). Despite the
presence of a large number of GT3 patients, SVR in our
study was quite high because sofosbuvir +ribavirin and

sofosbuvir +ledipasvir regimens are less effective on
GT3 HCV than other genotypes.3"38

In our study, ETR was lower (96.2% vs 99.0%,
P =.001) and the loss of follow-up was higher (29.6%
vs 13.6%, P =.000) in PWID than non-PWID. Adherence
assessments should consider missed doses and treat-
ment discontinuation due to poor treatment adherence
in PWID.%53® Compared to the other studies, we found
that the rate of completion of the treatment in this
study was lower.*%4" In most of these studies, opiate
substitution therapy (OST) was implemented for PWID
as it improves adherence to treatment and reduces
the rate of re-infection in PWID.2°42 Unfortunately, in
our study, these data were missing. Although the ETR
was low, the SVR12 of PWID in our study was found to
be unaffected and quite high. These data suggest that
the period between ETR and SVR12 is important for
maintaining engagement in post-treatment care and
follow-up. At the beginning of the study, treatment
of 246 PWID was initiated. However, 70 patients were
lost to follow-up, and only 176 patients have reached
SVR12. Patients who did not complete the treatment
may continue to transmit HCV. This multicenter study
showed that, in Turkey, PWID should be under direct
observation during HCV infection treatment. However,
due to nonadherence to the therapy, the potential risk
of transmission should be considered by the public
health practitioners and policy makers, as these patients
are the key to viral elimination. Therefore, strategies to
keep PWID patients in continuous retention should be
developed to decrease HCV infections among PWID
and to increase treatment adherence, retention, and
follow-up in HCV treatment.

In this study, the coinfection rates of HCV and HBV were
6.9% in PWID and 4.1% in non-PWID. In the Belgian
cohort study, these rates were 4.2% and 0.8%, respec-
tively.26 On the other hand, they found that HCV and HIV
coinfections rates were 12.5% and 6.9% in PWID and
non-PWID as opposed to our study where the coinfec-
tion rates of HCV and HIV were 2.5% and 1% in PWID
and non-PWID. These rates were highly correlated to the
epidemiology of infections and different characteristics
of the HCV epidemic in each country, and as a result, it
could be different in many studies.***4 Overall, we had
lower HCV and HIV co-infection rates in PWID compared
to other studies. Both HIV-HBV and HIV-HCV coinfec-
tions increase the morbidity and mortality caused by
each disease, as well as significantly complicate the bur-
den on medical management and health systems.*5-47
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Our study has several limitations. These limitations
include that percentage of people with active drug use
and on OST was not known. Because this study is a large
observational prospective, multi-center cohort study, we
could not reach some data in the subgroup analysis.

CONCLUSION

Primary measures should be taken to prevent the loss of
follow-up and poor adherence in patients in the coun-
tries such as Turkey, in order to prevent increasing HCV
infections in PWID. Our results confirmed that strate-
gies to support patient’s retention until SVR are required.
New policies for preventing new infections among PWID
should be developed by the public health organizations
in the government and in the non-governmental bodies
in Turkey to achieve WHO's objectives of preventing and
eliminating viral hepatitis.

Ethics Committee Approval: Ethical committee approval was
received from the Ethics Committee of istanbul University-
Cerrahpasa University, (Date: March 07, 2017, Approval No:
59491012-604.01.02), and the study was recorded on www.clinical-
trials.gov (NCT03145844).

Informed Consent: Since this is a retrospective study, there is no
need to obtain an informed consent form.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — F.T.; Design — F.T.; Data Collection
and/or Processing - F.S.Y, U.U,N.D.S,BK,Y.0,ES,AG,EZ HK,
AB,RK,RG,TY,SK,NE,NI, IK,NCO,GY,SK,TB,SK,IB,
0.G, IEY, DI, SB, MN, ST, KT, AS., KH, NB, FD., HB, G.C,
H.C.G. AS.T., G.C, MS, OK, HKK, F.S., F.T., Hep-C Turkey Study
Group; Analysis and/or Interpretation — F.S.Y.; Literature Search —
F.S.Y.; Writing Manuscript — F.S.Y.

Declaration of Interests: The authors have no conflict of interest to
declare.

Funding: This study received no funding.

REFERENCES

1. Lee MH, Yang HI, Lu SN, et al. Chronic hepatitis C virus infection
increases mortality from hepatic and extrahepatic diseases: a
community-based long-term prospective study. J Infect Dis.
2012,206(4):469-477. [CrossRef]

2. https://www.who.int/en/news-room/fact-sheets/detail/hepatiti
s-c. Accessed October 21, 2019.

3. Nelson PK, Mathers BM, Cowie B, et al. Global epidemiology of
hepatitis B and hepatitis C in people who inject drugs: results of
systematic reviews. Lancet. 2011;,378(9791):571-583. [CrossRef]

4. Hajarizadeh B, Grebely J, Dore GJ. Epidemiology and natural his-
toryof HCVinfection. Nat Rev Gastroenterol Hepatol.2013;10(9):553-
562. [CrossRef]

5. Grebely J, Matthews GV, Dore GJ. Treatment of acute HCV infection.
Nat Rev Gastroenterol Hepatol. 2011,8(5):265-274. [CrossRef]

6. Tozun N, Ozdogan O, Cakaloglu Y, et al. Seroprevalence of
hepatitis B and C virus infections and risk factors in Turkey: a
fieldwork TURHEP study. Clin Microbiol Infect. 2015;21(11):1020-
1026. [CrossRef]

7. Altuglu |, Tanyeri S, Zeytinoglu A, Altintoprak AE. HBsAg, anti-HCV
and anti-HIV seroprevalance among drug users: a retrospective
assessment. Noro Psikiyatr Ars. 2019;56(3):186-190. [CrossRef]

8. Turkey drug report pdf Ministry of Interior, General Directorate of
Security, Department of Combating Narcotic Crime ANKARA; 2019.
Available at: http://www.narkotik.pol.tr. Accessed Novomber 21, 2019.
9. Rodriguez-Torres M, Lawitz E, Kowdley KV, et al. Sofosbuvir (GS-
7977) plus peginterferon/ribavirin in treatment-naive patients with
HCV genotype 1: a randomized, 28-day, dose-ranging trial. J Hepa-
tol. 2013;58(4):663-668. [CrossRef]

10. Sarigtil F, Sayan M, User U, Oztoprak N. Evaluation of direct act-
ing antivirals efficiency in Turkish patients with chronic hepatitis C
under strict rules. Hepat Mon. 2019:e62390. [CrossRef]

11. Pecoraro V, Banzi R, Cariani E, et al. New direct-acting antivirals
for the treatment of patients with hepatitis C virus infection: a
systematic review of randomized controlled trials. J Clin Exp Hepatol.
2019;9(4):522-538. [CrossRef]

12. World Health Organisation. Global Health Sector Strategy on
Viral Hepatitis 2016-2021; 2017. Available at: http://apps.who.int/
iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1.
Accessed November 11, 2019.

13. Health Ministry of Turkey. Health Implementation Guideline;
2017:30018. Available at: http://www.sgk.gov.tr. Accessed November
11, 2019.

14. Health Ministry of Turkey. Health Implementation Guideline;
2018:30018. Available at: http://www.sgk.gov.tr. Accessed November
11, 2019.

15. Falade-Nwulia O, Sulkowski MS, Merkow A, Latkin C, Mehta SH.
Understanding and addressing hepatitis C reinfection in the oral
direct-acting antiviral era. J Viral Hepat. 2018;25(3):220-227.
[CrossRef]

16. Grebely J, Alavi M, Micallef M, et al. Treatment for hepatitis C virus
infection among people who inject drugs attending opioid substitu-
tion treatment and community health clinics: the ETHOS Study.
Addiction. 2016;111(2):311-319. [CrossRef]

17. Ghany MG, Marks KM, Morgan TR, et al. Hepatitis C Guidance
2019 Update: AASLD-IDSA Recommendations for Testing, Manag-
ing, and Treating Hepatitis C Virus Infection. Hepatology 2019.
[CrossRef]. Accessed November 21, 2019.

18. European Association for the Study of the Liver. Electronic address:
easloffice@easloffice.eu, European Association for the Study of the
Liver. EASL recommendations on treatment of hepatitis C European
association for the study of the liver. Electronic address: easloffice@
easloffice.eu. European Association for the Study of the Liver. J Hepa-
tol. 2018;69(2):461-511. [CrossRef]. Accessed Novomber 21, 2019.

19. Marinho RT, Barreira DP. Hepatitis C, stigma and cure. World J
Gastroenterol. 2013;19(40):6703-6709. [CrossRef]

20. Grebely J, Dore GJ. Can hepatitis C virus infection be eradicated
in people who inject drugs? Antiviral Res. 2014,;104:62-72. [CrossRef]
21. Harris M, Rhodes T. Hepatitis C treatment access and uptake for
people who inject drugs: a review mapping the role of social factors.
Harm Reduct J. 2013;10:7. [CrossRef]

22. Robaeys G, Bielen R, Azar DG, Razavi H, Nevens F. Global Geno-
type distribution of hepatitis C viral infection among people who
inject drugs Hepatol. J Hepatol. 2016;65(6):1094-1103. [CrossRef]

977


https://doi.org/10.1093/infdis/jis385
https://www.who.int/en/news-room/fact-sheets/detail/hepatitis-c
https://www.who.int/en/news-room/fact-sheets/detail/hepatitis-c
https://doi.org/10.1016/S0140-6736(11)61097-0
https://doi.org/10.1038/nrgastro.2013.107
https://doi.org/10.1038/nrgastro.2011.32
https://doi.org/10.1016/j.cmi.2015.06.028
https://doi.org/10.29399/npa.23505
http://www.narkotik.pol.tr
https://doi.org/10.1016/j.jhep.2012.11.018
https://doi.org/10.5812/hepatmon.62390
https://doi.org/10.1016/j.jceh.2018.07.004
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
http://www.sgk.gov.tr
http://www.sgk.gov.tr
https://doi.org/10.1111/jvh.12859
https://doi.org/10.1111/add.13197
https://doi.org/10.1002/hep.31060
mailto:easloffice@easloffice.eu
mailto:easloffice@easloffice.eu
mailto:easloffice@easloffice.eu
https://doi.org/10.1016/j.jhep.2018.03.026
https://doi.org/10.3748/wjg.v19.i40.6703
https://doi.org/10.1016/j.antiviral.2014.01.002
https://doi.org/10.1186/1477-7517-10-7
https://doi.org/10.1016/j.jhep.2016.07.042

Turk J Gastroenterol 2022; 33(11): 971-978

Yildirim et al. Treatment of Drug Users with Chronic Hepatitis C

23. Alagoz KG, Karataylh CS, Karatayli E, Celik E, et al. Hepatitis C
virlis genotype distribution in Turkey remains unchanged after a
decade: performance of phylogenetic analysis of the NS5B, E1, and
5'UTR regions in genotyping efficiency. Turk J Gastroenterol.
2014;25(4);405-410.

24. Ugbilek E, Abayli B, Koyuncu MB, et al. Distribution of hepatitis
C virus genotypes among intravenous drug users in the Cukurova
region of Turkey. Turk J Med Sci. 2016;46(1):66-71. [CrossRef]

25. Brunt EM. Grading and staging the histopathological lesions of
chronic hepatitis: the Knodell histology activity index and beyond.
Hepatology. 2000;31(1):241-246. [CrossRef]

26. Bielen R, Moreno C, Van Vlierberghe HV, Bourgeoisd S, et al. Bel-
gian experience with direct acting antivirals in people who inject
drugs. Drug Alcohol Depend. 2017;177:214-220. [CrossRef]

27. Bouscaillou J, Kikvidze T, Butsashvili M, et al. Direct acting anti-
viral-based treatment of hepatitis C virus infection among people
who inject drugs in Georgia: a prospective cohort study. Int J Drug
Policy. 2018;62:104-111. [CrossRef]

28. Luhmann N, Champagnat J, Golovin S, et al. Access to hepatitis
C treatment for people who inject drugs in low- and middle-income
settings: evidence from 5 countries in Eastern Europe and Asia. Int J
Drug Policy. 2015;26(11):1081-1087. [CrossRef]

29. Boglione L, Mornese Pinna S, De Nicolo A, et al. Treatment with
direct-acting antiviral agents of hepatitis C virus infection in inject-
ing drug users: a prospective study. J Viral Hepat. 2017;,24(10):850-
857. [CrossRef]

30. Grebely J, Dalgard O, Conway B, et al. Efficacy and safety of
sofosbuvir/velpatasvir in people with chronic hepatitis C virus infec-
tion and recent injecting drug use: the SIMPLIFY study. J Hepatol.
2017,66(1):513. [CrossRef]

31. Hajarizadeh B, Cunningham EB, Reid H, Law M, Dore GJ, Gre-
bely J. Direct-acting antiviral treatment for hepatitis C among peo-
ple who use or inject drugs: a systematic review and meta-analysis.
Lancet Gastroenterol Hepatol. 2018;3(11):754-767. [CrossRef]

32. Hepatitis C Epidemiology in New York State. Available at: https
//www.health.ny.gov/diseases/communicable/hepatitis/hepatit
is_c/docs/taskforce/epidemiology.pdf. Accessed Novomber 21,
2019.

33. Grebely J, Raffa JD, Meagher C, et al. Directly observed therapy
for the treatment of hepatitis C virus infection in current and former
injection drug users. J Gastroenterol Hepatol. 2007;22(9):1519-1525.
[CrossRef]

34. Dore GJ, Hellard M, Matthews GV, et al. Effective treatment of
injecting drug users with recently acquired hepatitis C virus infec-
tion. Gastroenterology. 2010,;138(1):123-35.e1. [CrossRef]

35. Grebely J, Robaeys G, Bruggmann P, et al. Recommendations for
the management of hepatitis C virus infection among people who
inject drugs. Int J Drug Policy. 2015;26(10):1028-1038. [CrossRef]
36. American Association for the Study of Liver Diseases/Infectious
Diseases Society of America. Recommendations for testing, manag-
ing, and treating hepatitis C; 2015. Available at: [CrossRef]. Accessed
November 21, 2019.

37. McPhee F. Developments in the treatment of HCV genotype 3
infection. Expert Rev Anti Infect Ther. 2019;17(10):775-785.
[CrossRef]

38. Llerena S, Cabezas J, Cuadrado A, et al. Rescue Therapy for Gen-
otype-3 DAA Non-responders, Almost all Done. Ann Hepatol.
2019;18(1):236-239. [CrossRef]

39. Hajarizadeh B, Cunningham EB, Valerio H, et al. Hepatitis C rein-
fection after successful antiviral treatment among people who inject
drugs: A meta-analysis. J Hepatol. 2020;72(4):643-657. [CrossRef]
40. Dore GJ, Altice F, Litwin AH, et al. Elbasvir/grazoprevir to treat
HCV infection in persons receiving opioid agonist therapy: a rand-
omized controlled trial (C-EDGE CO-STAR). Ann Intern Med.
2016;165(9):625-634. [CrossRef]

41. Scherz N, Brunner N, Bruggmann P. Direct-acting antivirals for
hepatitis C in patient in opioid substitution treatment and heroin
assisted treatment: real-life data. Int J Drug Policy. 2018,62:74-77.
42. Panagiotoglou D, Krebs E, Min JE, et al. Initiating HCV treatment
with direct acting agents in opioid agonist treatment:when to start
fo r people co-infected with HIV? Int J Drug Policy. 2017;47:169-176.
[CrossRef]

43. Akselrod H, Grau LE, Barbour R, Heimer R. Seroprevalence of HIV,
hepatitis B virus, and HCV among injection drug users in Connecti-
cut: understanding infection and coinfection risks in a nonurban
population. Am J Public Health. 2014;104(9):1713-1721. [CrossRef]
44. Oyaro M, Wylie J, Chen CY, Ondondo RO, Kramvis A. Human
immunodeficiency virus infection predictors and genetic diversity of
hepatitis B virus and hepatitis C virus co-infections among drug
usersinthree major Kenyancities. South AfrJHIVMed.2018;19(1):737.
[CrossRef]

45. Hernandez MD, Sherman KE. HIV/hepatitis C coinfection natural
history and disease progression. Curr Opin HIV AIDS. 2011,6(6):478-
482. [CrossRef]

46. Kourtis AP, Bulterys M, Hu DJ, Jamieson DJ. HIV-HBV coinfec-
tion—a global challenge. N Engl J Med. 2012;366(19):1749-1752.
[CrossRef]

47. Khatib A, Matiko E, Khalid F, et al. HIV and hepatitis B and C
co-infection among people who inject drugs in Zanzibar. BMC Public
Health. 2017;17(1):917. [CrossRef]

978


https://doi.org/10.3906/sag-1411-169
https://doi.org/10.1002/hep.510310136
https://doi.org/10.1016/j.drugalcdep.2017.04.003
https://doi.org/10.1016/j.drugpo.2018.07.016
https://doi.org/10.1016/j.drugpo.2015.07.016
https://doi.org/10.1111/jvh.12711
https://doi.org/10.1016/S0168-8278(17)31428-9
https://doi.org/10.1016/S2468-1253(18)30304-2
https://www.health.ny.gov/diseases/communicable/hepatitis/hepatitis_c/docs/taskforce/epidemiology.pdf
https://www.health.ny.gov/diseases/communicable/hepatitis/hepatitis_c/docs/taskforce/epidemiology.pdf
https://www.health.ny.gov/diseases/communicable/hepatitis/hepatitis_c/docs/taskforce/epidemiology.pdf
https://doi.org/10.1111/j.1440-1746.2007.05032.x
https://doi.org/10.1053/j.gastro.2009.09.019
https://doi.org/10.1016/j.drugpo.2015.07.005
www.hcvguidelines.org
https://doi.org/10.1080/14787210.2019.1676730
https://doi.org/10.5604/01.3001.0012.7931
https://doi.org/10.1016/j.jhep.2019.11.012
https://doi.org/10.7326/M16-0816
https://doi.org/10.1016/j.drugpo.2017.05.021
https://doi.org/10.2105/AJPH.2013.301357
https://doi.org/10.4102/sajhivmed.v19i1.737
https://doi.org/10.1097/COH.0b013e32834bd365
https://doi.org/10.1056/NEJMp1201796
https://doi.org/10.1186/s12889-017-4933-0

