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Objectives: To define the impact of coinfection with hepatitis B virus (HBV) or hepatitis C virus (HCV) on viroim-
munological response to raltegravir-based salvage regimens that also include new HIV inhibitors such as
maraviroc, darunavir and etravirine.

Methods: We used data from a national observational study of patients starting raltegravir-based regimens to
compare virological suppression and CD4 cell change from baseline in patients with and without concomitant
HBV or HCV infection.

Results: Overall, 275 patients (107 coinfected and 168 non-coinfected) were evaluated. Coinfected patients
were more commonly former intravenous drug users and had a longer history of HIV infection and higher base-
line aminotransferase levels. Both HIV-RNA and CD4 response were similar in the two groups. Mean time to first
HIV-RNA copy number ,50 copies/mL was 4.1 months (95% CI 3.5–4.6) in non-coinfected patients and
3.9 months (95% CI 3.3–4.5) in coinfected patients (hazard ratio 1.039, 95% CI 0.761–1.418, P¼0.766, log-
rank test). The risk of developing new grade 3–4 hepatic adverse events was significantly higher in coinfected
patients (hazard ratio 1.779, 95% CI 1.123–2.817, P¼0.009). The two groups of coinfected and non-coinfected
patients had similar rates of interruption of any baseline drug (hazard ratio 1.075, 95% CI 0.649–1.781,
P¼0.776) and of raltegravir (hazard ratio 1.520, 95% CI 0.671–3.447, P¼0.311). Few AIDS-defining events
and deaths occurred.

Conclusions: Viroimmunological response to regimens based on raltegravir and other recent anti-HIV inhibitors
is not negatively affected by coinfection with HBV or HCV. Liver toxicity, either pre-existing or new, is more
common in coinfected patients, but with no increased risk of treatment interruption.
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Introduction
Most of the available data suggest that coinfection with hepatitis
B virus (HBV) or hepatitis C virus (HCV) has no major effect on HIV
disease progression and HIV-related mortality, and that viro-
logical and immunological response to initial HIV combination
regimens is substantially similar compared with non-coinfected
patients.1 – 3 However, some studies have reported among coin-
fected patients a blunted CD4 cell response,4,5 a more frequent
occurrence of AIDS-defining illnesses6 and an increased mortal-
ity attributable to liver disease.1,5

Most of the above studies have evaluated regimens based on
HIV reverse transcriptase inhibitors and protease inhibitors (PIs),
and there are more limited data on second- and third-line regimens,
which frequently include the integrase inhibitor raltegravir, the C-C
chemokine receptor type 5 (CCR5) antagonist maraviroc and other
recently introduced drugs, such as darunavir and etravirine.

Most of the currently available information on raltegravir-
based regimens in HIV-infected patients coinfected with HCV or
HBV is also limited to safety data from controlled clinical trials
and observational studies. Such studies overall suggest an
increased risk of liver-related toxicities in the presence of HCV
or HBV coinfection,7 – 9 but more data are still needed.

In order to provide more information on this issue, with par-
ticular reference to viroimmunological response and toxicity in
a context of common use of maraviroc, darunavir and etravirine,
we further explored the response to raltegravir-based salvage
regimens in coinfected patients participating in a cohort
study of triple-class [nucleoside reverse transcriptase inhibitor
(NRTI)+non-nucleoside reverse transcriptase inhibitor (NNRTI)+
PI] drug-experienced patients followed in a setting of common
clinical practice.

Methods
We used data from the ISS-NIA (Istituto Superiore di Sanità—New Inhi-
bitors Against HIV) study, an ongoing national cohort study designed
to evaluate in a clinical practice setting the effects of starting anti-HIV
regimens based on raltegravir or maraviroc. Only triple-class (NRTI+
NNRTI+PI) drug-experienced patients with treatment failure, resistance
or intolerance are eligible for this observational study, and no indication
is given for the selection of regimens, which are decided by the treating
physician. The study received ethics approval and all patients gave
written informed consent. Enrolment started in 2008 and was closed in
late 2010. Patients are followed for at least 3 years.

All patients on raltegravir-based regimens (including concomitant
maraviroc) with known hepatitis virus coinfection status and at least
one follow-up visit were eligible for the present analysis, which refers
to data available up to January 2012. The following study timepoints
were used: baseline; month 3 (2–4); month 6 (5–7); month 9 (8–10);
month 12 (11–13); month 15 (14–16); and month 18 (17–19). For
patients with .18 months of follow-up, follow-up was censored at
month 18.

The main efficacy measures were represented by time to virological
suppression (defined by ,50 copies/mL of HIV-1 RNA in plasma during
follow-up) and by mean CD4 cell change from baseline. The main toxicity
measures were represented by new grade 3–4 toxicities according to the
definition of the Division of AIDS Table for Grading the Severity of Adult
and Pediatric Adverse Events.10 For the purpose of this analysis HCV coin-
fection was defined by positive commercial enzyme-linked immunosorb-
ent tests for anti-HCV antibodies, and HBV coinfection by a positive
hepatitis B surface antigen (HBsAg) test. Patients who in addition to

HIV infection had also HCV and/or HBV coinfection were compared with
patients with HIV infection only. In patients with HBV or HCV coinfection,
liver fibrosis was assessed using the stepwise algorithm described by
Pineda et al.11

Descriptive statistics and parametric and non-parametric tests were
used to summarize and compare baseline characteristics in the two
groups (non-coinfected and coinfected patients). Time to virological
failure, to discontinuation of the baseline regimen and to first occurrence
of severe hepatic adverse events (aminotransferase or bilirubin levels
.5× upper limit of normal, or terminal liver disease) were analysed
using the Kaplan–Meier method and the log-rank test. The Cox propor-
tional hazards model was used to estimate hazard ratios of events.

The CD4 response was analysed at each follow-up timepoint, evaluat-
ing 95% CIs of mean CD4 change from baseline (cells/mm3) for the two
groups, with any overlap in CI indicating no statistically significant differ-
ence between groups. All analyses were performed using SPSS software,
version 17.0 (SPSS Inc., Chicago, IL, USA).

Results
Overall, 326 patients were enrolled in the cohort study. All had
available information on HBV and HCV coinfection status. Follow-
ing exclusion of 30 patients on other new inhibitor-based
regimens that did not include raltegravir (essentially maraviroc-
based) and of 21 patients with only baseline visit data, 275
patients (107 coinfected, 38.9%; and 168 non-coinfected,
61.1%) were considered for all subsequent analyses. Their base-
line characteristics are shown in Table 1.

The two groups were well balanced for gender, ethnicity, CD4
cell count, HIV-RNA copy number, CDC HIV disease stage and
concomitant drugs in the regimen, including maraviroc, etravir-
ine and darunavir (Table 1).

The main differences between the two groups were repre-
sented by a higher proportion of former intravenous drug users
among coinfected patients (a likely route of transmission of
hepatitis viruses as well as HIV), a longer history of HIV infection
and antiretroviral treatment in the same group (consistent with
the earlier spreading of HIV among drug users) and higher
baseline aminotransferase [aspartate transaminase (AST) and
alanine transaminase (ALT)] levels, consistent with liver
damage due to coinfection with hepatitis viruses. Mean follow-
up was similar in the two groups (14.5 months in the non-
coinfected group and 13.8 months in the coinfected group,
P¼0.182).

Most coinfected patients (77/107) were evaluable for fibrosis
according to the algorithm described: 40 of them (51.9%) had fi-
brosis of grade 2 or higher. Among patients with HCV coinfection
and available information on HCV-RNA (82/95, 86.3%), 66
(80.5%) had detectable HCV-RNA in plasma.

Both HIV-RNA and CD4 response during follow-up were similar
in the two groups: mean time to first plasma HIV-RNA copy
number ,50 copies/mL was 4.1 months (95% CI 3.5–4.6) in
non-coinfected patients and 3.9 months (95% CI 3.3–4.5) in
coinfected patients (hazard ratio 1.039, 95% CI 0.761–1.418,
P¼0.766, log-rank test) (Figure 1).

During 18 months of follow-up, CD4 cell count increased
steadily in both groups with respect to baseline values, with no
significant differences by coinfection status (Figure 2). Subgroup
analyses of viroimmunological response that considered as coin-
fected patients those with HCV coinfection only (excluding
patients with HBV or HBV/HCV coinfection) gave substantially
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Table 1. Baseline characteristics

Non-coinfected (n¼168) Coinfected (n¼107) P value

HIV+HCV, n (%)a — 88 (82.2) ND

HIV+HBV, n (%)b — 12 (11.2)

HIV+HBV+HCV, n (%) — 7 (6.5)

Female, n (%) 52 (31.0) 27 (25.2) 0.307*

Age (years), mean+SD (n, range) 47+10.0 (168, 21–80) 46+6.2 (107, 24–65) 0.156†

HIV transmission, n (%) ,0.001*
men who have sex with men 47 (28.0) 9 (8.4)
intravenous drug use 19 (11.3) 66 (61.7)
heterosexual 95 (56.5) 28 (26.2)
maternal–fetal/other 7 (4.2) 4 (3.7)

Ethnicity, n (%) 0.920*
Caucasian 157 (93.5) 101 (94.4)
African 8 (4.8) 4 (3.7)
other 3 (1.8) 2 (1.9)

CD4+/mm3

mean+SD (n, range) 378+280 (168, 1–1442) 340+235 (107, 2–1127) 0.253†
≤200, n (%) 45 (26.8) 32 (29.9) 0.574*

HIV-RNA
copies/mL (log10), mean+SD (n, range) 3.2+1.5 (168, 1.3–6.5) 3.1+1.4 (107, 1.3–6.2) 0.884†
,50 copies/mL, n (%) 62 (37) 35 (33) 0.478*

CDC HIV disease stage, n (%) 0.361*
A 70 (41.7) 37 (34.6)
B 36 (21.4) 30 (28.0)
C 62 (37.0) 40 (37.4)

Time from HIV diagnosis (years), mean+SD (n, range) 13+6.3 (168, 1–29) 18+5.8 (71, 1–25) ,0.001†

Time on antiretroviral therapy (years), mean+SD (n, range) 11+5.4 (167, 1–22) 12+4.8 (107, 1–21) 0.039†

AST (IU/mL), mean+SD (n, range) 33.3+28.5 (153, 9–200) 49.3+39.3 (100, 11–256) ,0.001†

ALT (IU/mL), mean+SD (n, range) 34.2+27.6 (168, 10–164) 47.4+35.9 (107, 11–256) 0.001†

Baseline AST or ALT .5× ULN, n (%) 1 (0.6) 3 (2.8) ND

Total bilirubin (mg/dL), mean+SD (n, range) 0.78+0.82 (167, 0.1–5.5) 0.98+1.1 (106, 0.1–5.9) 0.075†

Baseline total bilirubin .5× ULN, n (%) 7 (4.2) 6 (5.6) ND

Triglycerides (mg/dL), mean+SD (n, range) 199+139 (167, 43–867) 168+100 (107, 42–565) ,0.001†

Total cholesterol (mg/dL), mean+SD (n, range) 190+48 (168, 68–354) 170+44 (107, 81–354) 0.045†

Concomitant drugs in the regimen, n (%)
maraviroc 28 (16.7) 18 (16.8) 0.973*
etravirine 22 (13.1) 13 (12.1) 0.819*
darunavir 75 (44.6) 55 (51.4) 0.274*

Drug classes in the regimen, n (%)
NRTIs 122 (72.6) 77 (72.0) 0.906*
NNRTIs 28 (16.7) 20 (18.7) 0.666*
PIs 122 (72.6) 82 (76.6) 0.583*
CCR5 inhibitors 28 (16.7) 18 (16.8) 0.973*
fusion inhibitors 17 (10.1) 11 (10.3) 0.966*

ND, not done; ULN, upper limit of normal.
aSix patients in this group received HCV treatment (pegylated interferon and ribavirin) during follow-up.
bHBV-active nucleosides in patients of this group: tenofovir (n¼8), emtricitabine (n¼7) and lamivudine (n¼2).
*x2 test.
†t-test.
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identical results (hazard ratio for plasma HIV-RNA copy number
,50 copies/mL 1.212, 95% CI 0.866–1.696, P¼0.156). No differ-
ences in viroimmunological response were observed in this sub-
group between patients with and without detectable plasma
HCV-RNA (data not shown).

The two main groups were also similar in terms of interrup-
tion of any baseline drug and of raltegravir: mean time to any
drug interruption within initial regimen was 7.3 months (95%
CI 5.7–9.0) in non-coinfected patients and 7.1 months (95% CI
5.1–9.1) in coinfected patients (hazard ratio 1.075, 95% CI
0.649–1.781, P¼0.776, log-rank test) and mean time to
interruption of raltegravir was 8.0 months (95% CI 5.4–10.8) in
non-coinfected patients and 9.3 months (95% CI 6.3–12.3) in
coinfected patients (hazard ratio 1.520, 95% CI 0.671–3.447,
P¼0.311, log-rank test). The reasons for interruption of
raltegravir were: virological failure (non-coinfected¼2 and
coinfected¼3), terminal liver disease (coinfected¼2), adverse
event (non-coinfected¼4 and coinfected¼1), patient request
or physician decision for other reasons (non-coinfected¼5
and coinfected¼3) and death due to other reasons (non-
coinfected¼1 and coinfected¼2).

Overall, AIDS-defining events and deaths were relatively un-
common during follow-up: only five new AIDS-defining events
were observed, two among non-coinfected patients (recurrent
pneumonia and visceral leishmaniasis) and three among

coinfected patients (non-Hodgkin lymphoma, diffuse herpes
zoster and cerebral toxoplasmosis). Five patients died within
18 months: four were coinfected patients (two with terminal
liver disease, defined by cirrhosis or hepatocellular carcinoma,
one with complications due to non-Hodgkin lymphoma and
one with body wasting possibly due to lymphoma) and one
was a non-coinfected patient (sudden death during sleep,
limited information available).

New occurrences of severe hepatic grade 3–4 adverse events
during follow-up were relatively infrequent: overall, 23 such
events occurred in the first 18 months, 7 among non-coinfected
patients and 16 among coinfected patients, with a significantly
higher risk in coinfected patients (hazard ratio 1.779, 95% CI
1.123–2.817, P¼0.009, Figure 3). Among coinfected patients,
none of the above events occurred as a consequence of reactiva-
tion of HBVdisease, because no HBV-active NRTI was interrupted in
HBV-coinfected patients. Other adverse events of grade 3–4 were
even less frequent, and overall they were balanced between coin-
fected and non-coinfected patients (data not shown).

Discussion
Our data show that viroimmunological response to raltegravir-
based salvage regimens is similar in patients with and without
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coinfection with hepatitis viruses, even in a context of combina-
tions including etravirine, darunavir and maraviroc that ad-
equately reflects current clinical practice. Interestingly, our
data did not show for coinfected patients the blunted CD4 re-
sponse reported by others.4,5 It is possible that this difference
may be attributable to the inclusion of newer and more active
drugs in currently prescribed regimens or to differences in
patient characteristics. In extensively pretreated patients the
CD4 response may be lower compared with naive patients,
making the detection of a significant difference between
groups less likely. Clinicians currently caring for triple-class
(NRTI+NNRTI+PI) drug-experienced patients with HIV may
therefore expect similar HIV-RNA and CD4 cell count response
for both coinfected and non-coinfected patients assigned ralte-
gravir. This information is consistent with recently published
data from clinical9 and observational7,8 studies, and adds confi-
dence to using raltegravir and other new inhibitors in patients
with HBV or HCV coinfection.

Several studies have shown that patients with hepatitis virus
coinfection have a higher risk of liver toxicity when taking highly
active antiretroviral therapy (‘HAART’) regimens based on different
anti-HIV inhibitors, including raltegravir.7–9 Our data indicate that
coinfected patients usually enter new raltegravir-based regimens
with higher mean plasma levels of hepatic enzymes and that they
have a significantly higher risk of developing new grade 3–4 liver-
related adverse events during follow-up. Although the above find-
ings indicate a higher risk of hepatotoxicity with currently prescribed
raltegravir-based regimens in the presence of HBV or HCV coinfec-
tion, it is important to note that this increased occurrence of liver-
related adverse events was not associated in our study with a
higher risk of discontinuing treatment, because the two groups
had similar probabilities of treatment interruption, with no evidence
of a higher risk of discontinuation due to adverse events among
coinfected patients. These findings are reassuring and indicate
that the possibly more common occurrence of liver-related
adverse events in coinfected patients can be managed without dis-
continuing the regimen.

Our findings have been limited by the small sample size and
the relatively short duration of follow-up: we could not provide
comparative data on HIV disease progression or of mortality
between groups, because very few AIDS-defining events oc-
curred during follow-up and only five patients died (four coin-
fected patients and one non-coinfected patient). Overall, most
of these deaths were not attributable to HIV disease, reinforcing
the observation of large cohort studies that have shown that
non-HIV-related events currently represent a major cause of
death among persons with HIV and advanced disease.12 In our
observational study, two coinfected patients died from worsen-
ing of clinically advanced liver disease already present at base-
line, reinforcing the assumption that in a context of prolonged
survival among people with HIV, liver disease in coinfected
patients may become a relevant cause of death.13,14

In evaluating the results, the definition of HBV and HCV infec-
tion that we used should be considered, because it might differ
from that used in other studies and may have influenced the
results. Even though most of the HCV-positive patients in our
study had detectable HCV-RNA, indicating active disease, we
also included a minority of patients with missing information
on HCV-RNA and a few patients with undetectable HCV-RNA
who might have better outcomes compared with patients with

evidence of active HCV replication. Conversely, we did not
exclude patients with double coinfection (HBV/HCV), who may
have worse outcomes compared with patients with HBV or HCV
coinfection only. Finally, we were not able to evaluate
HBV-DNA and resistance data in patients with HBV coinfection
and therefore could not evaluate possible HBV reactivation as a
result of developing resistance.

In conclusion, our study showed that viroimmunological re-
sponse to current regimens based on raltegravir and other re-
cently introduced anti-HIV inhibitors (as salvage therapy) is not
negatively affected by coinfection with HBV or HCV. Liver toxicity,
either pre-existing or new, is more common in coinfected
patients, but with no increased risk of treatment interruption.
Further research and data from large cohort studies will have
to explore the extent to which coinfection with hepatitis virus
is responsible for an increased mortality in patients with HIV,
identify the causes and determinants of liver-related mortality,
and define strategies to prevent its occurrence.
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