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. Data are limited on the effectiveness and safety of peginterferon plus ribavirin in HIV-infected

. Asian patients with acute or chronic HCV infection. HIV-infected Taiwanese patients with acute

: HCV infection received peginterferon plus weight-based ribavirin for 24 weeks (n =24), and those

- with chronic HCV genotype 1 or 6 (HCV-1/6) and HCV genotype 2 or 3 (HCV-2/3) infection received

: response-guided therapy for 12-72 and 24-48 weeks, respectively (n =92). The primary endpoint was

sustained virologic response (SVR), defined as undetectable HCV RNA 24 weeks off-therapy. The SVR

: rates were 83% and 72% in patients with acute and chronic HCV infection (p=0.30), and 68% and

. 72% in patients with chronic HCV-1/6 and HCV-2/3 infection (p = 0.48), respectively. While no factors

predicted SVR in acute HCV and chronic HCV-2/3 infection, age (odds ratio [OR] per 1-year increase:

: 0.88, 95% confidence interval [CI]: 0.78-0.99, p=0.04), HCV RNA (OR per 1-log,, increase: 0.18, 95%

© Cl: 0.03-0.98, p=0.03), IL28B genotype (OR: 5.52, 95% Cl: 1.55-12.2, p=0.02), and RVR (OR: 9.62,

: 95% Cl: 3.89-15.3, p=0.007) predicted SVR in chronic HCV-1/6 infection. In conclusion, the SVR rates

. of peginterferon plus ribavirin for 24 weeks and for response-guided 12-72 weeks are satisfactory in
HIV-infected Taiwanese patients with acute and chronic HCV infection.

. Due to the shared routes of transmission and lack of effective vaccination, hepatitis C virus (HCV) infec-
. tion is the major comorbidity of patients with human immunodeficiency virus (HIV) infection. It is esti-
. mated that approximately 10 million people worldwide have HIV and HCV (HIV/HCV) coinfection'.
- HIV-infected patients with acute HCV infection have a higher risk of evolving to chronic HCV infection
. than those without HIV infection®*. Once chronic HCV infection is established, patients with HIV/HCV
* coinfection tend to have higher serum HCV RNA levels, higher risks of maternal-to-fetal transmission,
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faster hepatic fibrosis progression, and higher liver-related morbidity and mortality, regardless of receiving
highly active antiretroviral therapy (HAART) or not*3. In contrast, patients with HIV/HCV coinfection
have improved survival after successful HCV eradication®!°.

Over the past two decades, interferon (IFN)-based therapy has been used to treat acute and chronic
HCV infections in patients with HIV coinfection. The sustained virologic response (SVR) rates in
patients with acute HCV infection are 60-80% by 24 weeks of peginterferon plus weight-based ribavi-
rin therapy'!. However, the SVR rates in HIV-infected patients with chronic HCV infection by 24-48
weeks of combination therapy are only 27-50%*"'6. Furthermore, patients with HCV genotype 1 or
4 (HCV-1/4) infection have lower SVR rates than those with genotype 2 or 3 (HCV-2/3) infection
(14-38% versus 44-73%). Although HIV/HCV coinfected patients with rapid virologic response (RVR)
may receive a truncated duration of peginterferon plus ribavirin on the basis of response-guided ther-
apy, only 18-32% and 65% of them with HCV-1/4 and HCV-2/3 infection can meet the criteria'”!s.
Moreover, the SVR rates are even poorer in HIV/HCV coinfected patients with HCV-1 infection and
high baseline viral load (>400,000-800,000 IU/mL)218-20,

Data are limited in HIV-infected patients with acute HCV infection receiving direct acting antivi-
ral agents (DAAs). One study showed that the SVR rate was 84% in acute HCV-1 patients receiving
telaprevir-based triple therapy?'. The SVR rates were 63-74% in HIV-infected patients with chronic
HCV-1 infection receiving boceprevir or telaprevir-based triple therapy**?’. Twelve to 24 weeks of
IFN-free regimens with sofosbuvir plus ribavirin, ombitasvir/paritaprevir/ritonavir/dasabuvir plus
ribavirin, grazoprevir/elbasvir plus ribavirin, or ledipasvir/sofosbuvir further increased the SVR rates
to 76-97% in HIV-infected patients with chronic HCV-1 infection*-?. In addition, the SVR rates for
HIV-infected patients with treatment-naive and treatment-experienced chronic HCV-2/3 infection were
75% and 93% by 12 and 24 weeks of sofosbuvir plus ribavirin therapy, respectively?®. Although using
DAAs with/without peginterferon plus ribavirin is highly effective for these patients, the high cost and
limited access to these novel agents preclude their widespread use in resource-limiting or resource-poor
countries.

Few studies evaluated the treatment of HCV in HIV-infected Asian patients. Two small studies in
Japan evaluated the efficacy of peginterferon plus ribavirin in 12 and 10 HIV-infected patients with
acute and chronic HCV infection, with an SVR rate of 75% and 60%, respectively?®*. Furthermore,
one HIV-infected Japanese patient with chronic HCV-1 infection was successfully retreated by
telaprevir-based therapy*®. Considering the high prevalence of favorable interleukin-28B (IL28B) geno-
type which may predict a high rate of SVR to peginterferon plus ribavirin in Asians, we aimed to evaluate
the effectiveness and safety of peginterferon plus weight-based ribavirin for HIV-infected patients with
treatment-naive acute or chronic HCV infections in Taiwan.

Results

Patient Characteristics. Among the 34 patients with documented acute HCV infection, 5 did not
receive treatment because of spontaneous viral clearance in 4 (11.8%) and decline for treatment in 1 (2.9%).
Five of the 29 treated patients were excluded from the analysis because of ongoing treatment in 3 and
post-treatment follow-up <24 weeks in 2. Among the 116 patients with chronic HCV infection, 7 did not
receive treatment because of decline for treatment in 4, lymphopenia in 2, and decompensated cirrhosis
in 1. Seventeen of the 109 treated patients were excluded from the analysis because of ongoing treatment
in 11, post-treatment follow-up <24 weeks in 4, and hepatitis B virus (HBV) coinfection in 2. Finally,
24 and 92 HIV-infected patients with acute and chronic HCV infections were included in the study,
respectively (Fig. 1).

Compared to patients with acute HCV infection, those with chronic HCV infection had higher base-
line HCV viral load, more advanced hepatic fibrosis, and lower serum alanine aminotransferase (ALT)
quotient (Table 1). The baseline characteristics for patients with chronic HCV-1/6 and HCV-2/3 infection
were similar, except for a higher proportion of injection drug users (IDUs) in HCV-1/6 patients.

Of patients included in the analysis, 23 of 24 (95.8%) and 88 of 92 (95.7%) patients with acute and
chronic HCV infection complete the assigned treatment, and 23 of 24 (95.8%) and 87 of 92 (94.6%)
of them completed the post-treatment follow-up for 24 weeks, respectively. One patient with acute
HCV infection prematurely stopped treatment at week 16 due to personal reason. Furthermore, 1 and 3
patients with chronic HCV infection prematurely stopped treatment at weeks 20 (Arm F), 32 (Arm G),
36 (Arm B) and 64 (Arm D) due to personal reason and treatment-emergent adverse events (TEAEs),
respectively. Four patients who completed treatment (1 with acute HCV infection; 3 with chronic HCV
infection in arms C, F, and G) and another 2 who prematurely stopped treatment (Arms D and G) did
not complete post-treatment follow-up for 24 weeks. However, all these 6 patients had undetectable HCV
RNA at the end-of-treatment (Fig. 1).

Effectiveness. Compared to patients with chronic HCV infection, those with acute HCV infection
had a greater RVR rate (100% versus 54%, p < 0.001). The early virologic response (EVR) (100% versus
96%, p=0.58), end-of-treatment virologic response (ETVR) (96% versus 93%, p=0.99), and SVR (83%
versus 72%, p=0.30) were comparable between patients with acute and chronic HCV infection (Table 2).
Patients with chronic HCV-2/3 infection had greater RVR (72% versus 41%, p=0.006) and ETVR (100%
versus 89%, p=0.04) rates than those with chronic HCV-1/6 infection. The EVR (92% versus 100%,
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I Acute HCV infection (N = 34) I | Chronic HCV infection (N = 116) |
No HCYV treatment (n = 5) No HCV treatment (n=7)
e Decline treatment (n= 1) le— e Decline treatment (n = 4) [
e Spontaneous clearance (n = 4) e CD4 count <300 x 10° cells/L (n=2)
o Decompensated cirrhosis (n=1)

HCYV treatment (n =29) HCYV treatment (n = 109)
Excluded from the analysis (n =5) Excluded from the analysis (n=17)
e Ongoing treatment (n = 3) - e Ongoing treatment (n=11) "
e Post-treatment follow-up < 24 weeks (n=2) e Post-treatment follow-up < 24 weeks (n=4)
e HBYV coinfection (n=2)

Treated patients included in the analysis (N = 24) I | Treated patients included in the analysis (N = 92)
Treatment not completed (n =1) Treatment not completed (n =4)
e Personal reason (n=1) ol e Personal reason (n=1) N
e Adverse event (n=3)
h 4 3
I Complete treatment (n =23) | | Complete treatment (n = 88) |
[ Lost to follow-up (n=1) Id— I Lost to follow-up (n=2) Id— | Lost to follow-up (n = 3) Id—
h 4 \ 4
Complete post-treatment follow up for (n =23) | | Complete post-treatment follow up (n =87) |

Figure 1. Flow diagram of HIV-infected patients with acute or chronic HCV infection according to
treatment status.

p=0.13) and SVR (68% versus 77%, p=0.48) rates were comparable between patients with chronic
HCV-1/6 and HCV-2/3 infection. The SVR rates were 92%, 90%, 75%, 36% and 0% in chronic HCV-1/6
Arms A-E, and 82% and 64% in chronic HCV-2/3 Arms F & G, respectively (Table 3).

Safety. The on-treatment constitutional and common laboratory AEs in patients with acute or chronic
HCYV infection are shown in Table 4. The rates of constitutional TEAEs were comparable among patients
receiving different treatment regimens, except for higher rates of hair loss/alopecia in patients with longer
durations of therapy. The rates of anemia and leukopenia in patients receiving 48-72 weeks of therapy
were higher than those receiving 12-24 weeks of therapy. However, the rates of thrombocytopenia were
comparable among various treatment arms.

Prespecified Factors to Predict SVR. By univariate analysis, age (p=0.05) and HCV RNA level
(p=10.07) were associated with SVR in patients with acute HCV infection. Multivariate analysis showed
that no factors could predict SVR in these patients. In patients with chronic HCV infection, age
(p=0.01), HIV risk behavior (p=0.09), HIV RNA level (p=0.02), cluster of differentiation 4 (CD4)
count (p=0.006), HCV RNA level (p=0.008), IL28B genotype (p=0.004), and RVR (p=10.006) were
associated with SVR by univariate analysis. Multivariate analysis showed that older age (odds ratio [OR]
per-1-year increase: 0.91, 95% confidence interval [CI]: 0.81-0.99, p=0.03), higher HCV RNA level
(OR per 1-log), increase: 0.35, 95% CI: 0.14-0.84, p=10.02), favorable IL28B genotype (OR: 5.56, 95%
CI: 2.39-8.33, p=0.006), and the presence of RVR (OR: 8.33, 95% CI: 5.89-14.3, p=0.003) were inde-
pendent predictors for SVR (Table 5).

In patients with chronic HCV-1/6 infection, univariate analysis showed that age (p=0.005), CD4
count (p=0.08), HCV RNA level (p=0.006), IL28B genotype (p = 0.03), and RVR (p=10.003) were asso-
ciated with SVR. Multivariate analysis of these factors showed that older age (OR per 1-year increase: 0.88,
95% CI: 0.78-0.99, p=10.04), higher HCV RNA level (OR per 1-log,, increase: 0.18, 95% CI: 0.03-0.98,
p=10.03), favorable IL28B genotype (OR: 5.52, 95% CI: 1.55-12.2, p=0.02), and the presence of RVR
(OR: 9.62, 95% CI: 3.89-15.3, p=10.007) were independent predictors for SVR. In patients with chronic
HCV-2/3 infection, univariate analysis showed that CD4 count (p = 0.05) and IL28B genotype (p=0.07)
were associated with SVR. Multivariate analysis showed that no factors could predict SVR (Table 6).
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Mean age (SD), y 35 (8) 38 (8) 0.15 38 (8) 37 (8) 0.48
Sex 0.99 0.99
Male 22 (92) 84 (91) 48 (91) 36 (92)

Female 2 (8) 8 (9) 5(9) 3(8)

2’/[31" hemoglobin level (SD), 15.6 (1.3) 15.1 (1.3) 0.18 14.8 (1.3) 154 (1.2) 0.12
l(\gg‘)n 1‘“(')};12‘;1};1&"‘1 cell count 5,555 (1,456) 6,064 (1,732) 0.19 6,148 (1,748) 5,951 (1,728) 0.59
Mean platelet count (SD), 10° 239 (63) 210 (68) 0.06 211 (64) 208 (74) 0.83
cells/L

Mean albumin level (SD), g/L 4.7 (0.2) 4.6 (0.4) 0.60 4.5 (0.4) 4.6 (0.4) 0.30
fﬁ;?é’ﬁ"tal bilirubin level (SD), 1.2 (0.6) 1.2 (0.9) 0.88 1.1 (0.8) 1.2 (1.0) 0.47
Mean ALT quotient (SD) 7.3 (6.7) 33(32) <0.001 32(3.0) 34 (3.1) 027
HIV risk behavior 0.06 0.03
IDU 2(8) 27 (29) 20 (38) 7 (18)

MSM 22 (92) 62 (67) 30 (57) 32 (82)

Hemophilia 0 (0) 3(3) 3(6) 0(0)

On HAART 23 (96) 83 (90) 0.69 49 (92) 34 (87) 0.49
Mean HIV RNA (SD), copies/ | 5550 (26,934) | 3,972 (15294) 071 | 3976 (15137) | 3967 (15704) | 099
HIV-RNA <50 copies/mL 18 (75) 58 (63) 0.34 34 (64) 24 (62) 0.83
xﬁz;‘LCD‘l cell count (SD), 10° 439 (92) 428 (85) 021 415 (72) 445 (99) 0.10
HCV RNA (SD), log,, TU/mL 5.00 (1.45) 6.16 (1.36) <0.001 6.36 (1.16) 5.90 (1.60) 0.11
HCV RNA >800,0001U/mL 8 (33) 64 (70) 0.002 38 (72) 26 (67) 0.65
HCV genotype 0.61 <0.001
1 10 (42) 37 (40) 37 (70) 0(0)

la 1(4) 9 (10) 9(17) 0 (0)

1b 9 (38) 28 (30) 28 (53) 0(0)

2 12 (50) 34 (37) 0 (0) 34 (87)

2a 12 (50) 30 (33) 0 (0) 30 (77)

2b 0 (0) 4(4) 0 (0) 4(10)

3a 0 (0) 4(4) 0 (0) 4(10)

6a 1(4) 8 (9) 8 (15) 0 (0)

Mixed" 1(4) 9 (10) 8 (15) 1(3)

la+1b 1(4) 2(2) 2 (4) 0 (0)

142 0 (0) 4(4) 4(8) 0 (0)

1+ 6a 0 (0) 2(2) 2 (4) 0 (0)

243 0 (0) 1(1) 0 (0) 1(3)

IL28B rs8099917 genotype 0.80 045
TT 19 (79) 67 (73) 36 (68) 31 (79)

GT 4(17) 21 (23) 14 (26) 7 (18)

GG 1(4) 4(4) 3 (6) 103)

METAVIR fibrosis stage* 0.005 0.47
FO 15 (63) 22 (24) 11 (21) 11 (28)

F1 6 (25) 26 (28) 15 (28) 11 (28)

F2 2(8) 22 (24) 15 (28) 7 (18)

F3 1(4) 13 (14) 9(17) 4(10)
Continued
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F4 0 (0) 8 (9) 3 (6) 5(13)
Undetermined 0 (0) 1(1) 0 (0) 1(3)
Table 1. Patient characteristics. SD, standard deviation; ALT, alanine aminotransferase; HIV, human

immunodeficiency virus; IDU, injection drug user; MSM, men who have sex with men; HAART, highly
active antiretroviral therapy; CD, cluster of differentiation; RNA, ribonucleic acid; HCV, hepatitis C virus;
IL28B, interleukin-28B. "Values are numbers (percentages) unless otherwise indicated. TPatients with
mixed genotypes 1/2, or 1/6a infections were treated by the same protocol as those with genotype 1/6
monoinfection. ¥The stage of fibrosis was assessed by transient elastography (Fibroscan®, Echosens, Paris),
and was determined according to the cut-off values proposed by Castera, et al*.

RVR 24 (100) 50 (54) <0.001
EVR 24 (100) 88 (96) 0.58
ETVR 23 (96) 86 (93) 0.99
SVR 20 (83) 66 (72) 0.30
Non-SVR 4(17) 26 (27)

Relapse 2(8) 15 (16)

No response 0 (0) 4 (4)

Breakthrough 1(4) 2(2)

Undetermined 1(4) 5(5)

Table 2. Virologic responses in HIV-infected patients with acute or chronic HCV infection. HIV,

human immunodeficiency virus; HCV, hepatitis C virus; RVR, rapid virologic response; EVR, early virologic

response; ETVR, end-of-treatment virologic response; SVR, sustained virologic response. “Values are
numbers (percentages).

RVR 12 (100) | 10 (100) | 0 (0) 0 (0) 0 (0) 22 (41) | 28 (100) | 0 (0) 28 (72) | 0.006
Wk-8R — — 16 (100) | 0 (0) 0 (0) — — — — —
EVR 12 (100) | 10 (100) | 16 (100) | 11 (100) | 0 (0) 49 (92) | 28 (100) | 11 (100) 39 (100) | 0.13
ETVR 12 (100) | 10 (100) | 15 (94) | 10 (91) | 0 (0) 47 (89) | 28 (100) | 11 (100) 39 (100) | 0.04
SVR 11(92) | 9(90) | 12(75) | 4(36) | 0(0) 36 (68) | 23(82) | 7(64) 30 (77) | 048
Non—SVR 1(8) 1(10) 4(25) 7 (64) | 4(100) | 17 (32) 3 (11) 6 (55) 9 (23)

Relapse 1(8) 1 (10) 2 (13) 5 (45) 0 (0) 9 (17) 2(7) 4 (36) 6 (15)

No response 0 (0) 0 (0) 0 (0) 0 (0) 4 (100) 4 (8) 0 (0) 0 (0) 0 (0)
Breakthrough 0 (0) 0 (0) 1 (6) 1(9) 0 (0) 2(4) 0 (0) 0 (0) 0 (0)
Undetermined 0 (0) 0 (0) 1(6) 1(9) 0 (0) 2(4) 1(4) 2(18) 3(8)

Table 3. Virologic responses in HIV-infected patients with chronic HCV genotype 1/6 or genotype 2/3
infection. HIV, human immunodeficiency virus; HCV, hepatitis C virus; RVR, rapid virologic response; Wk-
8R, week 8 virologic response; EVR, early virologic response; ETVR, end-of-treatment virologic response;
SVR, sustained virologic response. "Values are numbers (percentages). TComparison for patients with HCV
genotype 1/6 and HCV genotype 2/3 infections.
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Flu-like symptoms 7 (29) 4(33) 3 (30) 4(25) 4 (36) 2 (50) 9 (32) 3(27)
Fatigue 6 (25) 4(33) 4 (40) 6(38) 2(22) 1(25) 8 (29) 2(22)
Headache 2 (8) 1(8) 1 (10) 1(6) 1(9) 0 (0) 3 (11) 1(9)
Insomnia 6 (25) 4 (33) 3 (30) 4 (25) 3 (27) 1(25) 9 (32) 2 (18)
Irritability 1(4) 1(8) 1(10) 2(13) 109 0 (0) 3(11) 1(9)
Depression 1(4) 0 (0) 1 (10) 1(6) 0 (0) 0 (0) 2(7) 0 (0)
Anorexia 4 (17) 2(17) 1 (10) 2 (13) 2(22) 1(25) 5(18) 2 (18)
Diarrhea 1(4) 0 (0) 0(0) 1(6) 1(9) 0 (0) 2(7) 0 (0)
Cough 14 0(0) 0(0) 166) 109) 0(0) 2(7) 0(0)
Oral ulcer 2 (8) 1(8) 1(10) 1(6) 1(9) 1(25) 3(11) 1(9)
Dermatitis 3 (13) 3 (25) 3 (30) 3 (19) 2 (22) 1(25) 7 (25) 3 (27)
Injection site reaction 1(4) 0 (0) 0 (0) 1(6) 0(0) 0(0) 1(4) 1(9)
Hair loss/alopecia 2(8) 18) 1(10) 3(19) 2(22) 0 (0) 3(11) 2(22)
Anemia' 3(13) 2 (17) 3 (30) 4(25) 4 (36) 0 (0) 5 (18) 3(27)
Leukopenia* 2 (8) 1(8) 2 (20) 3(19) 3(27) 0 (0) 3(11) 2(22)
Thrombocytopenia® 0 (0) 0 (0) 0 (0) 1(6) 0 (0) 0 (0) 2(7) 0 (0)

Table 4. Adverse events in HIV-infected patients with acute or chronic HCV infection. "Values are
numbers (percentages). "Anemia was defined as a nadir hemoglobin level <10g/dL. *Leukopenia was
defined as a nadir absolute neutrophil count (ANC) <750 x 10° cells/L SThrombocytopenia was defined as a
nadir platelet count <50 x 10° cells/L.

Discussion

In this prospective study, we evaluated the effectiveness and safety of peginterferon plus weight-based
ribavirin in a sizable number of HIV-infected Asian patients with treatment-naive acute or chronic HCV
infection. The SVR rates of HIV-infected Taiwanese patients with acute and chronic HCV infections
tended to be greater than HIV-infected Western patients (83% versus 60-80% and 72% versus 27-50%,
respectively)!!~'6. By applying the response-guided therapy, the SVR rates could reach 68% and 77% in
our HIV-infected patients with chronic HCV-1/6 and HCV-2/3 infections, respectively. In addition, the
safety profiles in our patients were comparable to those in Western patients!!-6.

HCYV infection among HIV-infected patients remains a major health problem in Taiwan. A recent sur-
vey in Taiwan revealed that the incidence rate of acute HCV infection was 7.03 per 1,000 person-years,
and the rates tended to increase from 1994 to 2010°". In line with previous reports, we found that as high
as 92% of our HIV-infected patients were men who have sex with men (MSM), and the spontaneous viral
clearance rate following acute HCV infection was only 11.8%:2*%3!, Because the rates of incidence and
evolution to chronicity are high in HIV-infected patients with acute HCV infection, the prevalence rates
of chronic HCV infection were 96.8% among HIV-infected IDUs and 6.4% among those who acquired
HIV through sexual routes in Taiwan®>**. Therefore, early identification and treatment of HCV infection
are important to improve the clinical outcome in HIV-infected patients.

The RVR and EVR rates were excellent (100%) in our patients with acute HCV infection. Although
one patient had viral breakthrough at the end-of-treatment, the SVR rate was 83% with 24 weeks of
peginterferon plus ribavirin therapy, which was comparable to that of HIV-infected Japanese patients
receiving the same regimen, and to that of HIV-negative individuals receiving 12-24 weeks of peginter-
feron monotherapy for acute HCV infection?**%. Furthermore, no patients prematurely discontinued
treatment due to TEAEs. Although not statistically significant, our findings showed that age and baseline
HCV RNA level tended to be associated with SVR?. The effectiveness and safety profiles in our study
suggest that HIV-infected Taiwanese patients with acute HCV infection should receive peginterferon
plus ribavirin for 24 weeks if they have no spontaneous viral clearance after 12 weeks of observation™.

Compared to patients with acute HCV infection, those with chronic HCV infection had lower ALT
levels, higher baseline HCV RNA levels, and more advanced hepatic fibrosis, which have been shown
to be associated with decreased responses to peginterferon plus ribavirin'*"'>. However, our patients
with chronic HCV infection who received 12-72 weeks of response-guided therapy reached an SVR
rate of 72%, which was comparable to our patients with acute HCV infection (83%), and Spanish
patients with chronic HCV infection who received 24-60 weeks of response-guided therapy (67%)".
Furthermore, only 3 of 92 (3.3%) patients prematurely discontinued treatment due to TEAEs. Applying
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Mean age (SD), y 33 (5) 41 (15) 0.05 0.85 (0.73-1.01) 0.07 36 (7) 41 (10) 0.01 0.91 (0.81-0.99) 0.03
?:I’:Rfl‘:)ale Vs 19/1 (95/5) 3/1 (75/25) 031 — — 61/5 (92/8) 23/3 (88/12) 0.68 — —
?’S[g“)“ ALT quotient 7.4 (6.6) 69 (8.6) 0.89 — - 32(33) 37 (3.1) 0.50 — —
HIV risk behavior

(MSM vs. non— 19/1 (95/5) 3/1 (75/25) 031 — — 48/18 (73/27) 14/12 (54/46) 0.09 0.93 (0.21-4.06) 0.92
MSM)

On HAART 20 (100) 3 (75) 0.17 — — 60 (91) 23 (88) 071 — —
HIV—RNA <50

copies/mL. 16 (80) 2 (50) 025 — — 47 (71) 11 (42) 0.02 2.13 (0.86-4.13) 0.28
Mean CD4 cell

count (SD), 10° 500 (102) 461 (125) 051 — — 443 (87) 389 (68) 0.006 | 1.01(0.99-1.02) 0.17
cells/L

fi;f%?’,ﬁﬁsm’ 4.75 (1.44) 6.16 (0.86) 007 | 017 (0.02-1.64) 0.13 5.93 (1.48) 6.76 (0.75) 0.008 | 0.35(0.14-0.84) 0.02
Predominant HCV

genotype (1/6 vs. 9/11 (45/55) 3/1 (75/25) 0.59 — — 36/30 (55/45) 17/9 (65/35) 0.48 — —
non-1/6)*

IL28B 158099917

genotype (TT vs. 17/3 (85/15) 2/4 (50/50) 0.18 — — 54/12 (82/18) 13/13 (50/50) 0.004 | 556(2.39-833) | 0.006
non-TT)

METAVIR fibrosis

stage (<F2 v.s. 18/2 (90/10) 3/1 (75/25) 0.44 - — 37/28 (57/43) 11/15 (42/58) 025 — —
>F2)f

RVR (yes vs. no) 20/0 (100/0) 4/4 (100/0) — — — 43/23 (67/23) 7119 (27/73) 0.006 | 833(5.89-14.3) | 0.003

Table 5. Factors predictive of SVR in HIV-infected patients with acute or chronic HCV infection.

SD, standard deviation; ALT, alanine aminotransferase; HIV, human immunodeficiency virus; MSM, men
who have sex with men; HAART, highly active antiretroviral therapy; CD, cluster of differentiation; RNA,
ribonucleic acid; HCV, hepatitis C virus; IL28B, interleukin-28B; RVR, rapid virologic response; OR, odds
ratio; CI, confidence interval. "Values are numbers (percentages) unless otherwise indicated. "Factors

with a p value <0.10 in univariate analysis entered multivariate analysis. *Patients with genotype 1 or 6
monoinfection and those with genotypes 1/2, or 1/6a mixed infection were categorized as predominant
HCV genotype 1/6 infections. *The transient elastography (Fibroscan®, Echosens, Paris) failed to assess the
stage of hepatic fibrosis in one chronic HCV-infected patient who achieved SVR after treatment.

response-guided peginterferon plus ribavirin therapy is safe and effective for HIV-infected Taiwanese
patients with chronic HCV infection.

Our patients with chronic HCV-1/6 and HCV-2/3 infections had greater RVR rates than HIV-infected
Western patients (41% versus 18-32% and 72% versus 65%), which could be reasoned by the higher
prevalence of favorable IL28B genotype in Asian populations®”%. However, the RVR rates of our patients
were lower than those of HIV-negative Asian patients with chronic HCV-1 (54-55%), HCV-6 (77-82%)
and HCV-2 (87%) infection, implying that HIV coinfection was an adverse factor of on-treatment viral
decline®-*!, By using the same response-guided therapy, the SVR rates in our patients were slightly infe-
rior to those in HIV-negative Asian patients with chronic HCV-1/6 (92% versus 94%, 90% versus 95%,
75% versus 85%, and 36% versus 50% in Arms A-D) and HCV-2/3 (82% versus 98%, and 64% versus
70% in Arms F and G) infection (Table 3)**#*%3. Our findings suggest that HIV-infected patients with
chronic HCV infection can achieve comparable SVR rates to HCV-monoinfected patients if they receive
individualized peginterferon plus ribavirin therapy.

We further analyzed the prespecified factors predictive of SVR. In contrast to patients with chronic
HCV infection where age, HCV RNA level, IL28B genotype, and RVR independently predicted SVR,
none of them could predict SVR in patients with acute HCV infection!?3*>. Because the SVR rate was
relatively high in our patients with acute HCV infection and no negative factors were associated with
SVR, the physicians should encourage these patients to receive treatment if they fail to spontaneously
clear HCV after 12 weeks of observation. While age, HCV RNA level, IL28B genotype, and RVR inde-
pendently predicted SVR in our patients with chronic HCV-1/6 infection, no factors could predict
SVR in our patients with chronic HCV-2/3 infection!”'#2%¥-42_ Qur findings suggest that HIV-infected
patients with chronic HCV-2/3 patients can achieve good SVR rates by response-guided therapy even
they have unfavorable prespecified factors*>*,
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Mean age (SD), y 37(8) 45 (10) 0005 | 0.88(078-0.99) | 0.04 35 (7) 35 (9) 0.95 — —

Sex (male vs. female) 3402 (94/6) | 14/3 (82/18) | 031 _ _ 27/3(90/10) | 9/0 (100/0) | 0.9 _ _

Mean ALT quotient (SD) 3.0 (3.5) 19 (1) 0.18 — — 33 (27) 32(33) | 047 — —

HIV risk behavior (MSM vs.

AT 23/13 (64/36) | 7/10 (41/59) |  0.15 — - 25/5 (83/17) | 7/2(78/22) | 065 - —

On HAART 34 (94) 15 (88) 0.59 _ _ 26 (87) 8 (89) 0.99 _ _

HIV-RNA <50 copies/mL 27 (75) 7 (41) 0.30 _ — 20 (67) 4 (44) 0.27 — _

Il\f)?cnelﬁz“ cell count (SD), 427 (70) 389 (71) 0.08 101 (0.99-1.02) | 0.38 462 (101) 388(65) | 0.05 101 (0.99-1.03) | 0.06
HCV RNA (SD), log, IU/mL |  6.06 (125) | 699 (0.58) 0006 | 0.18(0.03-0.98) | 0.03 578 (172) | 6.33(0.86) | 035 _ _

IL28B rs8099917 genotype

) 28/8 (78/22) | 819 (47/53) 003 | 552(155-122) | 002 | 26/4(87/13) | 5/4 (56/46) | 007 | 278 (0.86-423) | 007
METAVIR fibrosis stage

R o 20/16 (56/44) | 6/11 (35/65) | 0.24 _ _ 17/12 (39/41) | 5/4 (56/44) | 073 — -

RVR (yes vs. o) 20/16 (56/44) | 2/15 (12/88) | 0.003 | 9.62 (3.89-153) | 0007 | 23/7(77/23) | 5/4 (56/44) | 024 _ _

Table 6. Factors predictive of SVR in HIV-infected patients with chronic HCV-1/6 or HCV-2/3
infection. SD, standard deviation; ALT, alanine aminotransferase; HIV, human immunodeficiency

virus; MSM, men who have sex with men; HAART, highly active antiretroviral therapy; CD, cluster of
differentiation; RNA, ribonucleic acid; HCV, hepatitis C virus; IL28B, interleukin-28B; RVR, rapid virologic
response; OR, odds ratio; CI, confidence interval. "Values are numbers (percentages) unless otherwise
indicated. "Factors with a p value < 0.10 by univariate analysis entered multivariate analysis. *Patients with
genotype 1 or 6 monoinfection and those with genotypes 1/2, or 1/6a mixed infection were categorized as
predominant HCV genotype 1/6 infections. ¥The transient elastography (Fibroscan®, Echosens, Paris) failed
to assess the stage of hepatic fibrosis in one chronic HCV-2/3 patient who achieved SVR after treatment.

Although the overall SVR rates in our patients with acute or chronic HCV infection were satisfac-
tory, the response rates were significantly reduced in patients with chronic HCV infection who did not
achieve RVR. Considering the limited availability and affordability of DAA in many Asian countries,
these agents should be reserved for treatment-naive HIV-infected Asian patients who are ineligible for
or fail to achieve RVR by peginterferon plus ribavirin therapy, and for those who are intolerant, or fail
prior peginterferon plus ribavirin therapy*>4.

In conclusion, the SVR rates are satisfactory in HIV-infected Taiwanese patients with treatment-naive
acute and chronic HCV infection receiving fixed duration 24 weeks and response-guided 12-72 weeks
of peginterferon plus ribavirin, respectively.

Methods
Patients. This was a prospective cohort study, including a total of 150 HIV-infected Taiwanese patients
aged >20 years with treatment-naive acute or chronic HCV infection who were evaluated for peginter-
feron plus ribavirin therapy at National Taiwan University Hospital (NTUH) and NTUH Yun-Lin Branch
between 2009 and 2014. Acute HCV infection was defined as the documentation of anti-HCV serocon-
version (Abbott HCV EIA 3.0, Abbott Laboratories, Abbott Park, Illinois, USA), abrupt increase of the
serum ALT levels >10 times the upper limit of normal (ULN), and the presence of detectable serum
HCV RNA (Cobas TagMan HCV Test v2.0, Roche Diagnostics GmbH, Mannheim, Germany, limit of
quantification: 25IU/mL) within 6 months*. Chronic HCV infection was defined as presence of anti-
HCV antibody and serum HCV RNA for >6 months.

The study was approved by NTUH Institutional Review Board and was conducted in accordance with
the principles of Declaration of Helsinki and the International Conference on Harmonization for Good
Clinical Practice. The informed consent was obtained from all subjects who participated in the study.

Study Design. Baseline demographic data, hemogram, biochemical assays (serum albumin, biliru-
bin, ALT, and creatinine), anti-HCV, HBV surface antigen (HBsAg), anti-HIV, HCV RNA, HIV RNA,
HCV genotype (Versant LiPA v2.0, Siemens Healthcare Diagnostics, IL, USA) and human genomic
assay for IL28B rs8099917 genotypes (ABI TagMan allelic discrimination kit and ABI7900HT Sequence
Detection System, Applied Biosystems, Life Technologies Corporation, Grand Island, New York, USA)
were evaluated before treatment*>*%. The stage of hepatic fibrosis, which was assessed by transient elas-
tography (Fibroscan®, Echosens, France), was determined as follows: FO (<6.0kPa), F1 (6.0-7.1kPa),
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RVR (+) and baseline HCV RNA < 800,000 UL Wiy | 24 weeks of therapy (Arm A) |

Chronic HCV infection

RVR (+) and baseline HCV RNA > 800,000 TU/mL » | 48 weeks of therapy (Arm B) |
(genotype 1/6)

28N

Wk-SR (+)
RVR () ‘ ‘ I 48 weeks of therapy (Arm C) |

‘ EVR (+) »| 72 weeks of therapy (Arm D) |

~ WK-SR ()

EVR () »| 12 weeks of therapy (Arm E) I

‘ RVR () ‘ | 24 weeks of therapy (Arm F) |

Chronic HCYV infection
(genotype 2/3) ,

R ERO ‘| 48 weeks of therapy (Am G) |

RVR ()

’ EVR(-) » | 12 weeks of therapy (Arm ) |

Figure 2. Treatment algorithms in HIV-infected patients with acute or chronic HCV infection by
peginterferon alfa-2a plus weight-based ribavirin*. HIV, human immunodeficiency virus; HCV, hepatitis C
virus; RVR, rapid virologic response; Wk-8R, week 8 virologic response; EVR, early virologic response.
*Peginterferon alfa-2a at a dosage of 180 pg/week; ribavirin at a dosage of 1,000-1,200 mg/day (cut-off body
weight, 75kg).

F2 (7.2-9.4kPa), F3 (9.5-14.5kPa), and F4 (>14.6kPa)*. The baseline viral load for HCV was defined
as a low or high level with a cutoff value of 800,000 1U/mL*. Favorable IL28B rs8099917 genotype was
defined as patients with homozygous TT genotype, whereas unfavorable genotype was defined as patients
with heterozygous GT or homozygous GG genotype. Significant hepatic fibrosis was defined as a fibrotic
stage of >F2 by METAVIR score.

For patients who declined treatment or who were not eligible for treatment (patients with hemoglobin
levels <13g/dL for men or <12g/dL for women; absolute neutrophil count <1,500 x 10° cells/L; platelet
count <90 x 10° cells/L; CD4 count <300 x 109 cells/L; heavy alcohol use [alcohol consumption >20g/
day]; serum creatinine level >1.5 times ULN; decompensated cirrhosis; pregnancy; poorly controlled auto-
immune diseases, cardiopulmonary diseases, neuropsychiatric diseases, and diabetes mellitus with retinop-
athy), they were excluded from the study.

All treated patients received peginterferon alfa-2a 180ug/week (Pegasys, Hoffman-LaRoche, Basel,
Switzerland) plus weight-based ribavirin (Copegus, Hoftman-LaRoche, Basel, Switzerland; 1,000 mg/day
for patients weighted <75kg and 1,200mg/day for patients weighted >75kg). Because patients with
acute HCV infection may spontaneously clear viremia, they received follow-up for 12 weeks before the
decision to initiate treatment. If patients had persistent viremia for >12 weeks, they received 24 weeks
of treatment. Patients with chronic HCV-1/6 infection were treated for 24 weeks if they had low baseline
viral load and achieved RVR (defined as undetectable serum HCV RNA at week 4 of treatment); 48 weeks
if they had high baseline viral load and achieved RVR, or if they failed to achieve RVR but achieved
week 8 virologic response (Wk-8R, defined as undetectable serum HCV RNA at week 8 of treatment
in the absence of RVR); 72 weeks of they failed to achieved Wk-8R but achieved EVR (defined as >2
log,, viral load reduction from baseline to week 12 of treatment)(Arms A-D)*#2 Patients with chronic
HCV-2/3 infection, they were treated for 24 weeks of they achieved RVR; 48 weeks if they failed to
achieve RVR (Arms F and G)*®. All patients received 12 weeks of treatment if they failed to achieve EVR
(Arms E and H)(Fig. 2). Patients with mixed HCV genotypes 1/2 and 1/6a or with HCV genotypes 2/3
infections received the same response-guided therapies as proposed for those with HCV-1/6 or HCV-2/3
monoinfection. For TEAEs, the dosages of peginterferon and ribavirin were adjusted according to pack-
age insert’s recommendations.

In patients who had received anti-HCV treatment, they were excluded from the analysis if they were
still on-treatment, had not received post-treatment follow-up for 24 weeks to determine the off-therapy
responses, or were co-infected with HBV.

Effectiveness. On-treatment serum HCV RNA levels were assessed at weeks 4, 12 and 24 for acute
HCV infection. In addition, the on-treatment serum HCV RNA levels were assessed at weeks 4, 8, 12,
24, 48 and 72 according to the proposed treatment duration for chronic HCV infection. For patients who
prematurely discontinued treatment, the ETVR was assessed at the time of treatment discontinuation.

The primary endpoint was SVR, defined as patients with documented undetectable serum HCV
RNA 24 weeks after the cessation of treatment®. Patients who had on-treatment viral breakthrough
or who failed to achieve EVR were considered failure to achieved SVR, regardless of the availability
of post-treatment serum HCV RNA data. Patients who relapsed after the treatment cessation and who
lacked data to assess SVR were also considered failure to achieved SVR.
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Safety. The patients safety profiles, including the constitutional and laboratory AEs, were reported by
a prespecified checklist. The grades of all AEs were assessed by the Common Terminology Criteria for
Adverse Events (CTCAE), version 3.0.

Statistical Analyses. Data were analyzed using Statistical Program for Social Sciences (SPSS 17.0;
SPSS Inc., Chicago, Illinois, USA). Patient characteristics were expressed as mean (standard deviation,
SD) and percentage when appropriate.

Baseline characteristics, on-treatment and off-therapy virologic responses between patients with acute
and chronic HCV infections were compared by x? test, Fisher’s exact test, or two-sample t-test when
appropriate. The relatedness of baseline characteristics and week 4 on-treatment virologic responses to
SVR was analyzed by univariate analysis. Factors with a p value <0.10 by univariate analysis entered mul-
tivariate analysis to identify independent predictors for SVR, which were expressed by OR with 95% CI.
All statistical tests were two-tailed and the results were statistically significant when a p value was <0.05.

References
1. Lavanchy, D. Evolving epidemiology of hepatitis C virus. Clin. Microbiol. Infect. 17, 107-115 (2011).
2. Thomas, D. L. et al. The natural history of hepatitis C virus infection: host, viral, and environmental factors. JAMA. 284, 450-456
(2000).

. Mehta, S. H. et al. Protection against persistence of hepatitis C. Lancet. 359, 1478-1483 (2002).

4. Sherman, K. E. et al. Quantitative evaluation of hepatitis C virus RNA in patients with concurrent human immunodeficiency
virus infections. J. Clin. Microbiol. 31, 2679-2682 (1993).

5. Polis, C. B, Shah, S. N, Johnson, K. E. & Gupta, A. Impact of maternal HIV coinfection on the vertical transmission of hepatitis
C virus: a meta-analysis. Clin. Infect. Dis. 44, 1123-1131 (2007).

6. Thein, H. H,, Yi, Q, Dore, G. J. & Krahn, M. D. Estimation of stage-specific fibrosis progression rates in chronic hepatitis C virus
infection: a meta-analysis and meta-regression. Hepatology. 48, 418-431 (2008).

7. Kirk, G. D. et al. HIV, age, and the severity of hepatitis C virus-related liver disease: a cohort study. Ann. Intern. Med. 158,
658-666 (2011).

8. Lo Re, V. 3rd. et al. Hepatic decompensation in antiretroviral-treated patients co-infected with HIV and hepatitis C virus
compared with hepatitis C virus-monoinfected patients: a cohort study. Ann. Intern. Med. 160, 369-379 (2014).

9. Limketkai, B. N. et al. Relationship of liver disease stage and antiviral therapy with liver-related events and death in adults
coinfected with HIV/HCV. JAMA. 308, 370-378 (2012).

10. Berenguer, J. et al. Sustained virological response to interferon plus ribavirin reduces non-liver-related mortality in patients
coinfected with HIV and Hepatitis C virus. Clin. Infect. Dis. 55, 728-736 (2012).

11. Boesecke, C. & Rockstroh, J. K. Treatment of acute hepatitis C infection in HIV-infected patients. Curr. Opin. HIV. AIDS. 6,
278-284 (2011).

12. Torriani, E. J. et al. Peginterferon Alfa-2a plus ribavirin for chronic hepatitis C virus infection in HIV-infected patients. N. Engl.
J. Med. 351, 438-450 (2004).

13. Chung, R. T. et al. Peginterferon Alfa-2a plus ribavirin versus interferon alfa-2a plus ribavirin for chronic hepatitis C in HIV-
coinfected persons. N. Engl. J. Med. 351, 451-459 (2004).

14. Carrat, F. et al. Pegylated interferon alfa-2b vs standard interferon alfa-2b, plus ribavirin, for chronic hepatitis C in HIV-infected
patients: a randomized controlled trial. JAMA. 292, 2839-2848 (2004).

15. Laguno, M. et al. Peginterferon alfa-2b plus ribavirin compared with interferon alfa-2b plus ribavirin for treatment of HIV/HCV
co-infected patients. AIDS. 18, F27-F36 (2004).

16. Nufiez, M. et al. Baseline serum hepatitis C virus (HCV) RNA level and response at week 4 are the best predictors of relapse
after treatment with pegylated interferon plus ribavirin in HIV/HCV-coinfected patients. J. Acquir. Immune. Defic. Syndr. 45,
439-444 (2007).

17. Van den Eynde, E. et al. Response-guided therapy for chronic hepatitis C virus infection in patients coinfected with HIV: a pilot
trial. Clin. Infect. Dis. 48, 1152-1159 (2009).

18. Laguno, M. et al. Randomized trial comparing pegylated interferon alpha-2b versus pegylated interferon alpha-2a, both plus
ribavirin, to treat chronic hepatitis C in human immunodeficiency virus patients. Hepatology. 49, 22-31 (2009).

19. Hadziyannis, S. J. et al. Peginterferon-alpha2a and ribavirin combination therapy in chronic hepatitis C: a randomized study of
treatment duration and ribavirin dose. Ann. Intern. Med. 140, 346-355 (2004).

20. Liu, C. H. et al. Pegylated interferon-alpha-2a plus ribavirin for treatment-naive Asian patients with hepatitis C virus genotype
1 infection: a multicenter, randomized controlled trial. Clin. Infect. Dis. 47, 1260-1269 (2008).

21. Fierer, D. S. et al. Telaprevir in the treatment of acute hepatitis C virus infection in HIV-infected men. Clin. Infect. Dis. 58,
873-879 (2014).

22. Sulkowski, M. S. et al. Combination therapy with telaprevir for chronic hepatitis C virus genotype 1 infection in patients with
HIV: a randomized trial. Ann. Intern. Med. 159, 86-96 (2013).

23. Sulkowski, M. et al. Boceprevir versus placebo with pegylated interferon alfa-2b and ribavirin for treatment of hepatitis C virus
genotype 1 in patients with HIV: a randomised, double-blind, controlled phase 2 trial. Lancet. Infect. Dis. 13, 597-605 (2013).

24. Sulkowski, M. S. et al. Sofosbuvir and ribavirin for hepatitis C in patients with HIV coinfection. JAMA. 312, 353-361 (2014).

25. Sulkowski, M. et al. Efficacy and safety of 8 weeks versus 12 weeks of treatment with grazoprevir (MK-5172) and elbasvir
(MK-8742) with or without ribavirin in patients with hepatitis C virus genotype 1 mono-infection and HIV/hepatitis C virus
co-infection (C-WORTHY): a randomised, open-label phase 2 trial. Lancet. 385, 1087-1097 (2015).

26. Sulkowski, M. S. et al. Ombitasvir, paritaprevir co-dosed with ritonavir, dasabuvir, and ribavirin for hepatitis C in patients co-
infected with HIV-1: a randomized trial. JAMA. 313, 1223-1231 (2015).

27. Naggie, S. et al. Ledipasvir and sofosbuvir for HCV in patients coinfected with HIV-1. N. Engl. J. Med. 373, 705-713 (2015).

28. Ishikane, M. et al. Acute Hepatitis C in HIV-1 Infected Japanese Cohort: Single Center Retrospective Cohort Study. PLoS. One.
9, ¢100517 (2014).

29. Tsuzuki, T. et al. Clinical evaluation of peginterferon o plus ribavirin for patients co-infected with HIV and HCV at Nagoya
Medical Center. Nihon. Shokakibyo. Gakkai. Zasshi. 109, 1186-1196 (2012).

30. Murata, M. et al. A case of successful hepatitis C virus eradication by 24 weeks of telaprevir-based triple therapy for a hemophilia
patient with hepatitis C virus/human immunodeficiency virus co-infection who previously failed pegylated interferon-o and
ribavirin therapy. J. Infect. Chemother. 20, 320-324 (2014).

w

SCIENTIFIC REPORTS | 5:17410 | DOI: 10.1038/srep17410 10



www.nature.com/scientificreports/

31. Sun, H. Y. et al. Recent hepatitis C virus infections in HIV-infected patients in Taiwan: incidence and risk factors. J. Clin.
Microbiol. 50, 781-787 (2012).

32. Sun, H. Y. et al. Seroprevalence of chronic hepatitis B virus infection among Taiwanese human immunodeficiency virus type
1-positive persons in the era of nationwide hepatitis B vaccination. Am. J. Gastroenterol. 104, 877-884 (2009).

33. Sun, H. Y. et al. Seroprevalence of hepatitis B virus among adults at high risk for HIV transmission two decades after
implementation of nationwide hepatitis B virus vaccination program in Taiwan. PLoS. One. 9, €90194 (2014).

34. Santantonio, T. et al. Acute hepatitis C: a 24-week course of pegylated interferon a-2b versus a 12-week course of pegylated
interferon a-2b alone or with ribavirin. Hepatology. 59, 2101-2109 (2014).

35. Liu, C. H. et al. Pegylated interferon alfa-2a monotherapy for hemodialysis patients with acute hepatitis C. Clin. Infect. Dis. 51,
541-549 (2010).

36. Masur, H., et al. Prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: Updated Guidelines
from the Centers for Disease Control and Prevention, National Institutes of Health, and HIV Medicine Association of the
Infectious Diseases Society of America. Clin. Infect. Dis. 58, 1308-1311 (2014).

37. Rangnekar, A. S. & Fontana, R. J. Meta-analysis: IL-28B genotype and sustained viral clearance in HCV genotype 1 patients.
Aliment. Pharmacol. Ther. 36, 104-114 (2012).

38. Schreiber, J. et al. Meta-analysis: the impact of IL28B polymorphisms on rapid and sustained virological response in HCV-2 and
-3 patients. Aliment. Pharmacol. Ther. 36, 353-362 (2012).

39. Liu, C. H. et al. Interleukin 28B genetic polymorphisms and viral factors help identify HCV genotype-1 patients who benefit
from 24-week pegylated interferon plus ribavirin therapy. Antivir. Ther. 17, 477-484 (2012).

40. Nguyen, N. H. et al. Meta-analysis of patients with hepatitis C genotype 6: 48 weeks with pegylated interferon and ribavirin is
superior to 24 weeks. Hepatol. Int. 8, 540-549 (2014).

41. Yu, M. L. et al. A randomised study of peginterferon and ribavirin for 16 versus 24 weeks in patients with genotype 2 chronic
hepatitis C. Gut. 56, 553-559 (2007).

42. Liu, C. H. et al. Interleukin 28B genetic polymorphisms play a minor role in identifying optimal treatment duration in HCV
genotype 1 slow responders to pegylated interferon plus ribavirin. Antivir. Ther. 17, 1059-1067 (2012).

43. Liu, C. H. et al. Peginterferon plus weight-based ribavirin for treatment-naive hepatitis C virus genotype 2 patients not achieving
rapid virologic response: a randomized trial. Sci Rep. 5, 11170 (2015).

44. Liu, C. H. et al. Peginterferon alfa-2a plus weight-based or flat-dose ribavirin for treatment-naive hepatitis C virus genotype 2
rapid responders: a randomized trial. Sci Rep. 5, 15255 (2015) in press.

45. Liu, C. H. & Kao, J. H. Nanomedicines in the treatment of hepatitis C virus infection in Asian patients: optimizing use of
peginterferon alfa. Int. . Nanomedicine. 9, 2051-2067 (2014).

46. Yu, M. L. & Chuang, W. L. New treatments for HCV: perspective from Asia. Clin. Liver. Dis. 5, 17-21 (2015).

47. Hajarizadeh, B., Grebely, J. & Dore, G. J. Case definitions for acute hepatitis C virus infection: a systematic review. J. Hepatol. 57,
1349-1360 (2012).

48. Liu, C. H. et al. Comparison of Abbott RealTime HCV genotype II with Versant line probe assay 2.0 for hepatitis C virus
genotyping. J. Clin. Microbiol. 53, 1754-1757 (2015).

49. Castera, L., Forns, X. & Alberti, A. Non-invasive evaluation of liver fibrosis using transient elastography. J. Hepatol. 48, 835-847
(2008).

50. Kao, J. H. Hepatitis C virus infection in Taiwan: Past, present, and future. J. Formos. Med. Assoc. (2015) pii: S0929-6646(15)
00235-1. doi: 10.1016/j.jfma.2015.06.012. [Epub ahead of print].

Acknowledgements

The authors thank Hui-Ju Lin, Yu-Lin Tan, Po-Chung Liu for clinical data management; Wan-Ting Yang
for host genetic analyses; the 4" Core Lab of National Taiwan University Hospital and the 1** Common
Laboratory of National Taiwan University Hospital, Yun-Lin Branch for instrumental and technical
support.

Author Contributions

C.H.L, C.CH. and JH.K. designed study; C.H.L.,, C.C.H. and J.H.K. analyzed and interpreted data;
C.H.L.,, C.C.H. and J.H.K. drafted the article; C.H.L.,, WH.S., H.Y.S,, SM.H,, YC.L, CJ.L, TH.S., HC.Y,
W.C.L., PJ.C, D.S.C, C.C.H. and J.HK. revised and approved the article for important intellectual
content; C.H.L,, WH.S,, H.Y.S,, SM.H,, Y.C.L, CJL, THS., HCY, W.CL, PJ.C, D.S.C,, CCH. and
J.H.K. provided the study materials or patients; C.H.L., C.C.H. and J.H.K. performed statistics; C.H.L.,
C.C.H. and J.H.K. obtained funding; C.C.H. and J.H.K. provided administrative, technical or logistic
support; CH.L., C.C.H. and J.H.K. collected and assembled data.

Additional Information
Competing financial interests: The authors declare no competing financial interests.

How to cite this article: Liu, C.-H. et al. Peginterferon plus Ribavirin for HIV-infected Patients with
Treatment-Naive Acute or Chronic HCV Infection in Taiwan: A Prospective Cohort Study. Sci. Rep. 5,
17410; doi: 10.1038/srep17410 (2015).

This work is licensed under a Creative Commons Attribution 4.0 International License. The

oM jmages or other third party material in this article are included in the article’s Creative Com-
mons license, unless indicated otherwise in the credit line; if the material is not included under the
Creative Commons license, users will need to obtain permission from the license holder to reproduce
the material. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/

SCIENTIFIC REPORTS | 5:17410 | DOI: 10.1038/srep17410 11


http://creativecommons.org/licenses/by/4.0/

	Peginterferon plus Ribavirin for HIV-infected Patients with Treatment-Naïve Acute or Chronic HCV Infection in Taiwan: A Pro ...
	Results

	Patient Characteristics. 
	Effectiveness. 
	Safety. 
	Prespecified Factors to Predict SVR. 

	Discussion

	Methods

	Patients. 
	Study Design. 
	Effectiveness. 
	Safety. 
	Statistical Analyses. 

	Acknowledgements
	Author Contributions
	﻿Figure 1﻿﻿.﻿﻿ ﻿ Flow diagram of HIV-infected patients with acute or chronic HCV infection according to treatment status.
	﻿Figure 2﻿﻿.﻿﻿ ﻿ Treatment algorithms in HIV-infected patients with acute or chronic HCV infection by peginterferon alfa-2a plus weight-based ribavirin*.
	﻿Table 1﻿﻿. ﻿  Patient characteristics.
	﻿Table 2﻿﻿. ﻿  Virologic responses in HIV-infected patients with acute or chronic HCV infection.
	﻿Table 3﻿﻿. ﻿  Virologic responses in HIV-infected patients with chronic HCV genotype 1/6 or genotype 2/3 infection.
	﻿Table 4﻿﻿. ﻿  Adverse events in HIV-infected patients with acute or chronic HCV infection.
	﻿Table 5﻿﻿. ﻿  Factors predictive of SVR in HIV-infected patients with acute or chronic HCV infection.
	﻿Table 6﻿﻿. ﻿  Factors predictive of SVR in HIV-infected patients with chronic HCV-1/6 or HCV-2/3 infection.



 
    
       
          application/pdf
          
             
                Peginterferon plus Ribavirin for HIV-infected Patients with Treatment-Naïve Acute or Chronic HCV Infection in Taiwan: A Prospective Cohort Study
            
         
          
             
                srep ,  (2015). doi:10.1038/srep17410
            
         
          
             
                Chen-Hua Liu
                Wang-Hui Sheng
                Hsin-Yun Sun
                Szu-Min Hsieh
                Yi-Chun Lo
                Chun-Jen Liu
                Tung-Hung Su
                Hung-Chih Yang
                Wen-Chun Liu
                Pei-Jer Chen
                Ding-Shinn Chen
                Chien-Ching Hung
                Jia-Horng Kao
            
         
          doi:10.1038/srep17410
          
             
                Nature Publishing Group
            
         
          
             
                © 2015 Nature Publishing Group
            
         
      
       
          
      
       
          © 2015 Macmillan Publishers Limited
          10.1038/srep17410
          2045-2322
          
          Nature Publishing Group
          
             
                permissions@nature.com
            
         
          
             
                http://dx.doi.org/10.1038/srep17410
            
         
      
       
          
          
          
             
                doi:10.1038/srep17410
            
         
          
             
                srep ,  (2015). doi:10.1038/srep17410
            
         
          
          
      
       
       
          True
      
   




