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Abstract

Background: We investigated whether tolerance and durability were different according to the presence or
absence of co-infection (hepatitis B and/or hepatitis C virus) among a cohort of HIV-1 patients treated with
fosamprenavir/r (FPV/r) containing regimen.

Methods: Data were collected from 7 large HIV reference medical centers in France. We selected adult HIV-1
infected patients who were receiving an antiretroviral combination including FPV/r between January 2004 and
December 2007. Date and reason for FPV/r discontinuation were recorded. Time to treatment discontinuation was
analyzed by Kaplan Meier survival method.

Results: In total, 1279 patients treated with FPV/r containing regimen were analysed in the study period out of
them 20% were ART (antiretroviral therapy)-naive. 460 patients were hepatitis co-infected (13% are ART naive),
74% with HCV, 17% with HBV, 6% both. 263 co-infected patients (57.2%) and 469 mono-infected patients (57.2%)
discontinued the FPV/r-including regimen after a median duration of 23 months, with no difference between co-
infected and non-co-infected patients, at 23.2 months (95% CI 19.3-27.7) and 23.0 months (95% CI 20.3-25.5),
respectively. Tolerability issues were the main reason for early discontinuation and among them gastro-intestinal
(GI) adverse effects were the most frequent.

Conclusion: In summary, antiviral therapy including FPV/r provides similar durability in HIV/HCV or HBV co-
infected patients as in HIV mono-infected patients, for both naïve and experienced patients.

Keywords: Antiretroviral therapy; Fosamprenavir; HIV; Hepatitis
co-infection; Protease inhibitor

Introduction
In Western Europe and USA, 25 to 30% of HIV infected patients

are co-infected with hepatitis C virus (HCV) and 6 to 14% with
hepatitis B virus (HBV) [1]. Co-infected patients are at higher risk of
liver failure, cirrhosis or hepatocellular carcinoma and also of
hepatotoxicity related to antiretroviral therapy (ART) [2,3]. Several
mechanisms are involved in ART hepatotoxicity and some
antiretrovirals, i.e. nevirapine and efavirenz are more frequently
associated with liver toxicity than others [4].

Fosamprenavir boosted with ritonavir (FPV/r), the phosphate ester
prodrug of the protease inhibitor (PI) amprenavir, has been shown in
clinical trials to be an effective component of PI-based combination
either in a twice daily (FPV/r 700/100 mg BID) [5-10] or in a once
daily dosage (FPV/r 1400/100 mg) and FPV/r containing regimens are
recommended in naïve and experienced patients [11-14].

Long term tolerability data up to 8 years for FPV/r containing
regimens have been documented [15,16] but are limited in hepatitis
co-infected patients. Overall, the rate of grade 3/4 liver enzymes
elevations (LEE) ranged from 3% to 5% in trials evaluating FPV/r in
first line regimen and from 8 to 24% in the sub-group of co-infected
patients [5-9]. A posthoc analysis over 48 weeks of 7 prospective
clinical trials with different dosing of FPV/r including 205 co-infected
and 1114 mono-infected patients showed a similar rate of treatment-
related severe adverse events between the 2 groups (at 8 and 6%,
respectively) and a higher rate of grade 3/4 liver enzyme elevation in
the co-infected group (AST 12%, ALT 14% vs. 1% for both) [17].

Most data available are issued from comparative randomized
placebo controlled clinical trials; few studies have evaluated safety in
real-life setting for HCV/HBV co-infected patients. In a large
population of patients receiving FPV/r, the incidence of adverse
hepatic events was low even in co-infected patients (0.58% and 2.63%
in HCV and HBV co-infected patients, respectively) [18]. Similar
results were observed in another study in which no differences
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between FPV/r and other boosted PIs in term of severe liver toxicity
were reported [19].

Like many other ARV, FPV can be used with caution in patients
with severe liver failure [20] and requires dosage adaptation [14].
Additional data on long term toxicity and tolerability of FPV/r in co-
infected patients are needed in real life setting. The objective of this
multicenter observational study was to assess the tolerability and
durability of the FPV/r-including regimen in a large cohort of HIV
patients with a focus on HBV or HCV co-infected patients.

Patients and Methods

Study design
The cross-sectional study collected data from 7 large HIV medical

centres in France using the same electronic medical record system
(EMRS), Nadis®, for the medical follow-up of HIV-infected patients
(Fort-de-France, Marseille, Nantes, Nice, Paris, Toulouse, and
Tourcoing) [18]. All the patients gave their written consent to be
included and to have their medical data recorded in this EMRS,
including demographic details, medical history, HIV disease history,
clinical events, antiretroviral history, plasma viral load measurements,
CD4 cell count and laboratory data throughout follow-up.
Standardized quality control assessments are performed annually in
each center.

We enrolled in the study, amprenavir or FPV-naïve HIV-1 infected
adults were included in the study if they initiated a FPV/r-including
regimen from January 2004 to December 2007 for any of the following
reasons: first line ARV regimen, switch strategy with an undetectable
viral load HIV-1 RNA level (VL) below 50 copies/ml, or clinical
virological failure. Naïve (first line regimen) and experienced patients
(previously treated with ART regimens) were divided in two groups
for the purpose of the analysis.

Demographical, clinical assessments and HIV related information
were collected at regular 3-6 month intervals during routine clinical
assessment. HBV-infection was defined as hepatitis B surface antigen
(Hbs Ag) positive; HCV-infection was defined as anti-hepatitis C
antibody positive. Date of serology and treatment were recorded.

Evaluation criteria
The study aims at investigating whether durability and tolerance

were different according to the viral hepatitis co-infection status (HBV
and/or HCV) among the HIV-1 patients cohort.

The primary endpoint of the study was the time to the first
treatment discontinuation of the FPV/r-including regimen. In case of
FPV/r-including regimen, the date and cause were recorded. Reasons
of discontinuation were classified as intolerance (any adverse event
leading to discontinuation), virological failure (defined as VL>50
copies/ml at the time of discontinuation or after 6 months of
treatment), or other causes (i.e. poor adherence, pregnancy, inclusion
in a clinical trial). Virological success was defined as a VL below 50
copies /ml.

Secondary endpoints include main reasons leading to intolerance
discontinuation description and the percentage of patients with grade
2 and 3/4 aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) elevations during the FPV/r regimens

(respectively values 2 to 5 times the Upper Limit of Normal (ULN) for
grade 2 and > 5 times the ULN for grade 3 to 4).

Statistical analysis
All analyses were done in the naïve and experienced patients

according to the presence or absence of HCV or HBV co-infection.
Descriptive statistics (means, proportions and quartile) were used to
summarize the data in these groups. Time to treatment
discontinuation was analyzed by Kaplan Meier survival method.
Follow-up was censored if the patient discontinued FPV/r containing
regimens, died, or at the censoring date (31 may 2008), whichever
occurred first. If the patient was lost to follow-up, the last date of
medical visit was considered as date of last news. Statistical analyses
were performed with the use of SAS software version 9.1 (SAS
Institute, NC, USA).

Results

Baseline patients characteristics
From January 2004 to December 2007, a total of 1279 subjects were

included in the study (1939 person-years) with 256 (20%) patients in
the ART naïve group and 1023 (80%) in the experienced group with
355 (28%) patients of them switching to a FPV-including regimen and
668 (52%) patients started the FPV-including regimen as part of an
optimized base regimen. Experienced patients had previously received
5 antiretroviral combinations.

Mean (± SD) age of the total cohort was 43 (± 9) years and 900
(70.4%) were male. 36% (n=460) of the subjects were co-infected with
HBV and/or HCV corresponding to 684 person-years. Out of them
74.1%, 17.2% and 5.7% were HCV, HBV and HCV/HBV co-infected
(no information for 3%), respectively. 30% of the patients were at stage
CDC C at initiation of FPV/r therapy.

Characteristics of the patients at initiation of FPV/r therapy
Baseline characteristics appeared well-balanced between co-infected

and mono-infected groups, for -naïve and experienced patients (Table
1).

Time from HIV diagnosis was significantly higher in co-infected
than in mono-infected patients (naive group 7.2 vs. 1 year and
experienced group 15.2 vs. 11 years). Mean baseline viral load was
significantly higher in co-infected naïve patients compared with non-
co-infected naïve patients at 4.8 log10 copies/ml and 5.2 log10
copies/ml, respectively (p<0.01). In the experienced population, mean
baseline CD4+ cell count was significantly lower in co-infected than in
non-co-infected patients at 341 and 394 cells per mm3, respectively
(p<0.0001).

No difference was seen in baseline grade 3/4 liver enzyme elevations
between mono-infected and co-infected patients (AST 1.3% vs. 3% and
ALT 1.1% vs. 2.7%). Grade 2 AST and ALT rates were higher in co-
infected patients vs. mono-infected patients (respectively 11% vs. 1.8%
and 11% vs. 2.6%).

In the naïve group, 90% of the subjects received a triple drug
therapy based on two nucleoside reverse transcriptase inhibitors
(NRTI) combined with FPV/r, regardless of the presence or absence of
co-infection.
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Characteristics Naive* patients Experienced patients

Without

co-infection

(N=195)

With

co-infection

(N=61)

P** Without

co-infection

(N=624)

With

co-infection

(N=399)

P**

Sex

Male 138 (70.8%) 42 (68.9%) 0,77 427 (68.4%) 293 (73.4%) 0,09

Age in years

Median (range) 39 (18-82) 41 (21-66) 42 (18-79) 43 (22-79)

Time from HIV-positive in years

Median (range) 1 (0-20) 7.2 (0-24.3) <0,0001 11(0-23.3) 15.2 (0.1-25.3) <0,0001

CDC classification C

Yes 39 (20%) 12 (19.7%) 0,96 204 (32.7%) 123 (30.8%) 0,53

HIV-1 RNA log10 copies per mL

Mean (±SD) 5.2 (± 0.8) 4.8 (± 0.9) <0.01 3.3 (± 1.5) 3.3 (± 1.5) 0.65

>5 log10 copies per mL 109 (65.3%) 23 (50%) 0.06 99 (15.9%) 62 (15.5%) 0.89

Missing value 28 15 0 0

CD4+ cell count in cells per mL

Mean (±SD) 210 (±140) 197.7 (±164.5) 0.61 394.3 (±251.7) 341 (±244.7) <0.0001

Missing value 26 16 5 5

ALT Grade

Normal 102 (81%) 32 (80%) 0,91** 414 (83.5%) 188 (58%)  <0,001

Grade 1/2 22 (17.5%) 7 (17.5%) 77 (15.5%) 127 (39.2%)

Grade 3/4 2 (1.6%) 1 (2.5 %) 5 (1%) 9 (2.8%)

Missing 69 21 128 75

AST Grade

Normal 107 (84.9%) 27 (67.5%) 0.02** 433 (87.2%) 167 (51.3%) <0.001

Grade 1/2 18 (13.3%) 11 (28%) 57 (11.5%) 149 (45.8%)

Grade 3/4 1 (0.8%) 2 (5%) 6 (1.2%) 9 (2.8%)

Missing 69 21 128 74

Table 1: Description of baseline characteristics. *”naive patients”: FPV/r used as a part as the first regimen. ** exact fisher test

In experienced patients, triple drug therapy was used by 77% of the
co-infected patients and 70% of the patients without co-infection. The
2nd most frequent regimens associated with FPV/r in experienced
patients were based on one NRTI and one non-nucleoside reverse
transcriptase inhibitor (NNRTI) (respectively 1.8% and 2.9% of co-
infected and mono-infected patients) and on one NRTI and a second
PI (respectively 0.5% and 1.4% of co-infected and mono-infected
patients).

FPV/r treatment discontinuation
Overall a treatment discontinuation occurred in 57.2% of the

patients (n=732) for the global cohort on FPV-including regimen with
a mean duration on treatment of 23.2 months (95% CI = [20.7 –
25.1]). The rate of discontinuation was similar (57.2%) in the co-
infected group (n=263) and in the mono HIV infected (n=469) with a
similar median time of FPV discontinuation, respectively 23.2 months
(95% CI = [19.3 to 27.7]) and 23.0 months (95% CI = [20.3 to 25.5])
(Figure 1). The FPV/r treatment was discontinued within the first 6
months for 39% of the co-infected patients (n=103) (Table 2).
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Naive* patients Experienced patients

Without

co-infection

(N=195)

With

co-infection

(N=61)

p** Without

co-infection

(N=624)

With

co-infection

(N=399)

p**

FPV/r discontinuation

110 (56.4%) 40 (65.6%) 0.20** 359 (57.5%) 223 (55.9%) 0.60**

Discontinuation reasons

Intolerance 30 (15.4%) 16 (26.2%) 0.55 123 (19.7%) 64 (16.0%) ***

Simplification 33 (16.9%) 9 (14.8%) 41 (6.6%) 15 (3.8%)

Death 3 (1.5%) 0 (0%) 1 (0.2%) 8 (2.0%)

Immuno-virological failure 19 (9.7%) 5 (8.2%) 107 (17.1%) 58 (14.5%)

Other*** 25 (12.8%) 10 (16.4%) 87 (13.9%) 78 (19.5%)

Reasons for FPV/r discontinuation due to intolerance

Digestive side effects 12 (6.2%) 10 (16.4%) 51 (8.2%) 18 (4.5%)

Biological toxicity**** 6 (3.1%) 1 (1.6%) 15 (2.4%) 7 (1.8%)

Lipodystrophy 4 (2.1%) 0 (0%) 10 (1.6%) 4 (1.0%)

Drug intolerance / toxicity 4 (2.1%) 1(1.6%) 10 (1.6%) 8 (2.0%)

Cutaneous side effects /HSR 1 (0,5%) 2 (3.2%) 15 (2.4%) 7 (1.8%)

Liver toxicity 1 (0.5%) 1 (1.6%) 1 (0.2%) 9 (2.2%)

Neuro-/psychiatric side effects 0 (0%) 0 (0%) 6 (1.0%) 1 (0.3%)

Cardiovascular side effects 0 (0%) 0 (0%) 0 (0%) 3 (0.8%)

Musculoskeletal side effects /myositis 0 (0%) 0 (0%) 3 (0.5%) 0 (0%)

Renal side effects 0 (0%) 0 (0%) 1 (0.2%) 0 (0%)

Other side effects 2 (1.0%) 1 (1.6%) 11 (1.8%) 7 (1.8%)

Table 2: Discontinuation rate and reasons for FPV/r discontinuation according to the absence or presence of HCV and/or HBV co-infection.
* ”naïve patients”: FPV/r used as a part as the first regimen; **exact Fisher test; ***chisquare test non applicable; ***others including patients’
decision , adjustement and others reason; ****biological toxicity includes dyslipidaemia, haematological toxicity and other biological toxicity.

Overall, 58.6% of the naive and 56.9% of the experienced patients
stopped their FPV/r-including regimen. The proportion of treatment
discontinuation was higher in the co-infected patients than in the
patients without co-infection at 65.6% and 56.4%, in the naïve group
and at 57.5% and 55.9% in the experienced group, respectively,
without any significant difference (Table 2).

The most frequent reasons for treatment discontinuation were drug
intolerance (18.2%), immuno-virological failure (14.8%) and patient’s
decision (8.3%). Main drug intolerances were GI disorders (7.1%) and
biological side effects (2.3%). The proportion of discontinuation due to
intolerance among all discontinuation causes was not significantly
different for patients with and without co-infection (Table 2). GI
disorders leading to discontinuation were more frequent in co-infected
naïve patients than in non-co-infected naïve patients (16.4% vs. 6.2%)
and less frequent in the co-infected experienced patients than in the
non-co-infected experienced patients (4.5% vs. 8.2%). During the

follow-up, 12 patients died, 4 mono-infected patients and 8 co-
infected patients. One co-infected patient died of liver damage.

Liver toxicity and FPV containing regimens
A total of 12 patients discontinued their FPV/r containing regimen

for liver toxicity; out of them, discontinuation occurred in the first 6
months for 10 patients and the majority were experienced and co-
infected (n=9).

After FPV/r initiation, 26% of the co-infected patients (n=95)
presented an ALT elevation and 22% an AST elevation (n= 81). Most
of them were grade 1 or 2, 5.8% (n= 21) and 3.8% (n=14) were grade
3/4 ALT and AST, respectively.

53.6% and 56.7% of the co-infected patients with normal
aminotransferase values at baseline had no modifications observed
during the whole observational phase. Six patients out of the 10
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patients with grade 3/4 ALT elevation and 6/11 with grade 3/4 AST
elevation at baseline showed an improvement of the liver function test
during the FPV/r therapy.

Figure 1: Time to FPV/r discontinuation regardless of presence and
absence of HCV and/or HBV co-infection.

Discussion
The present observational study shows that FPV/r has been largely

used in HIV infected patients, particularly in co-infected patients and
provides additional data on it use in real-life setting conditions for
patients with viral hepatitis co-infection.

The study was conducted in a large cohort of patients treated with
FPV/r containing regimens (1939 person–years), including patients
with and without HBV/HCV co-infections with no selective criteria on
the disease severity or on other ART or HCV/HVB treatments. The
global cohort as well as the group of co-infected patients are larger
than those described in a recently published meta-analysis of FPV/r
clinical trials [17] or than previous observational studies [15,18-19]
and include both treatment naïve and experienced patients.

The study shows that FPV/r containing regimens are frequently
used in co-infected patients (36% in our study vs. 25% for other
treatment in the global Information New Aids Data Information
System) [20]. This suggests that FPV/r was preferably given to a highly
experienced population with hepatic risk, as confirmed by the higher
median number of lines received before FPV/r therapy compared to
the global cohort. The description of patients shows similar
characteristics between mono-infected and co-infected patients in
terms of age, gender and HIV history.

In the present study, more than one-half of naïve and experienced
patients discontinued their treatment, in the same range as the study
discontinuation rate of 44% in the FPV/r long term safety study [15].
However we observed no significant differences in frequency of FPV/r

discontinuation among participants that were co-infected and those
that were not co-infected with a median time of 23 months to FPV/r
discontinuation is similar in both groups. In mono-infected and co-
infected patients, the main cause of FPV/r combination’s
discontinuation is intolerance (18%). Interruptions for intolerance
were mainly associated with GI disorders which are in accordance
with the tolerability profile of FPV/r [15,21]. In our study GI
disturbance do not seem more frequent in co-infected patients than in
non-co-infected patients. Discontinuation for liver toxicity was low in
both groups (2% in co-infected patients) and occurred mainly during
the first 6 months of treatment.

Grade 3/4 liver enzyme elevation during FPV/r regimens were
infrequent in the co-infected group (5.8% for ALT and 3.8% for AST)
and confirm that use of FPV/r has a satisfactory safety profile in
patients with HVC or HVB co-infections. Those results confirm those
of observational studies with a low occurrence of hepatic adverse
events in patients treated with FPV/r regimen with and without
hepatitis co-infection [15,18] and are comparable to other boosted PIs
[19]. Occurrence of hepatic adverse events has recently been shown
more frequent with PI/r including regimen in naïve HCV co-infected
patients (10.5% patients with grade 3/4 AST/ ALT elevation) [22].
Though, no data are specifically presented for patients receiving FPV/r
while PIs are known to have different profiles of liver toxicity [23].

As any study conducted in real life, this study has limitations. Data
are collected at each routine visit assessment and are limited to the
medical file records; for instance, data on treatment dosage and on
adherence as well as data on hepatitis disease (severity and treatment)
are not detailed; clinical and biological data were not completed at
every visit; thus those data do not participate to the assessment of the
primary endpoint.

Only descriptive data are here-described and the naïve /
experienced patients’ status is the single confounding factor here-
presented; however when we studied the risk of treatment
discontinuation using adjusted regressions we obtained similar results
with no significant differences for co-infected patients compared to
the others (relative risk=1.12 for co-infected patients, p=0.17, in an
adjusted Cox proportional hazard model).

Conclusion
Long-term studies including large and various populations are

difficult to achieve, and real life setting cohorts provide additional
information on drug use.

In this large cohort of patients with and without HCV/HBV co-
infection, we report no differences in long-term tolerability and
durability of a FPV/r containing combination according to hepatitis
co-infection.
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