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Background and aims: An algorithm based on a 2 log10 decline in hepatitis C virus (HCV) RNA at week (W)
12 has been proposed in US and European recommendations for the management of patients with chronic
hepatitis C treated with pegylated-interferon and ribavirin.
Methods: We examined rapid virological response (RVR; at W2 and W4 after the initiation of therapy) in
HIV/HCV co-infected patients. Using HCV RNA measurements (Versant HCV RNA 3.0, Cobas Amplicor HCV
2.0), RVR was studied in 323 patients from the ANRS HC02 RIBAVIC trial, comparing interferon a2b 3 MU
63/week with pegylated interferon a2b 1.5 mg/kg/week, each combined with ribavirin 800 mg/day over
48 weeks.
Results: The best positive and negative predictive values of sustained virological response (SVR) were
obtained with an undetectable HCV RNA at W4 (97%) and with more than a 2 log10 decrease at W12 (99%),
respectively. Prediction of non-SVR was obtained in all patients by using HCV RNA cut-off levels above
460 000 IU/ml at W4 and above 39 000 UI/ml at W12 irrespective of the HCV genotype and arm of
treatment.
Conclusion: We propose a new algorithm based on RVR thresholds using HCV RNA that allows for excellent
prediction of non-SVR as early as W4.

A
s they share the same route of transmission, chronic
hepatitis C is frequently associated with HIV infection.
The rate of hepatitis C virus (HCV) co-infection in HIV

patients is about 30% overall but can climb to 90% for
intravenous drug users.1 Mortality due to AIDS has decreased
with the use of highly active antiretroviral treatment (HAART),
but complications associated with HCV infection have
emerged.2 End-stage liver disease has become the leading cause
of non-AIDS related death in these patients.3 Spontaneous HCV
clearance may occur under HAART containing protease
inhibitors, as we first described, but this is a rare event.4

Furthermore, treatment of chronic hepatitis C is complicated
in these patients because of the priority of AIDS therapy.
Recently, several randomised trials, the ‘‘Agence Nationale pour
la Recherche sur le SIDA’’ (ANRS) HC02 RIBAVIC (n = 412),
the AIDS Pegasys Ribavirin International Coinfection Trial
(APRICOT) (n = 860) and the AIDS Clinical Trial Group
(ACTG) 5071 (n = 133) evaluated anti-HCV treatment combin-
ing pegylated interferon (PEG-IFN) or standard interferon
(IFN) and ribavirin for HIV/HCV co-infected patients with
controlled HIV infection.5–7 In these studies, rates of sustained
virological response (SVR) were significantly higher in the
PEG-IFN group (27%, 40% and 27%, respectively) than in the
IFN group (20%, 12% and 12%, respectively). Nevertheless,
these studies showed that SVR rates were lower than in mono-
infected patients treated with PEG-IFN plus ribavirin (SVR
rates about 55%).8 9

In the ANRS HC02 RIBAVIC study,5 the viral factors for
treatment response were identified as a baseline viraemia below
5.7 log10 IU/ml and genotypes 2, 3 and 5 as reported by
others.10 11 However, these factors are weak and predicted SVR
in only 31% and 44% of patients with these criteria. Therefore,
following large pivotal trials in HCV-infected patients12 13 it has
been recommended that early virological response (EVR)

should be evaluated after 12 weeks of treatment, based on a
2 log decline or an undetectable HCV RNA algorithm.14–16 This
approach allows for the early discontinuation of treatment in
those who do not respond (negative predictive value of 97–
100%) and the avoidance of side effects and expense for these
patients.5–7 9 10 However, the general application of this algo-
rithm based on rapid virological response (RVR) at week (W) 2
or W4 has not previously been reported in HIV/HCV co-infected
patients.

Therefore, in this study, we evaluated the usefulness of HCV
RNA measurements for therapeutic follow-up of HIV/HCV co-
infected patients included in the ANRS HC02 RIBAVIC study.
We also investigated whether early variations in HCV RNA
could accurately predict treatment response to an IFN-based
regimen plus ribavirin using a new algorithm.

METHODS
Patients study: the ANRS HC02 RIBAVIC protocol
We tested 1500 samples during follow-up of 323 HIV/HCV co-
infected patients. We selected patients who had completed at
least one course of treatment. These patients were assessed at
W4 and W12 for HCV RNA measurements according to the
ANRS HC02 RIBAVIC protocol (323/412, 78% of included
patients). Patients gave written consent at inclusion and
received either IFN a2b 3 MU 36/week (n = 207) or PEG-IFN
a2b 1.5 mg/kg/week (n = 205). Both of these arms included

Abbreviations: EVR, early virological response; HAART, highly active
antiretroviral treatment; HCV, hepatitis C virus; IFN, interferon; NPV,
negative predictive value; NR, non-responders; PEG-IFN, pegylated
interferon; PPV, positive predictive value; RB, responders with
breakthrough; ROC, receiver operating characteristics; RR, responders
with relapse; RVR, rapid virological response; SVR, sustained virological
response/responders
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ribavirin 800 mg/day.5 Treatment duration was 48 weeks for all
patients, irrespective of genotype and no stopping rules have
been proposed in the RIBAVIC trial (started before the 2 log
decline rules). Serum samples for viral follow-up were collected
at day (D) 0 and at W2, W4, W12, W24, W36 and W48 and were
stored at –80 C̊. Follow-up evaluations were carried out 4
(W52) and 24 (W72) weeks after the end of treatment. The
main end-point was a sustained virological response assessed
by undetectable HCV RNA at W72. Patients without the W72
end-point and/or without early monitoring (W4 and W12) were
excluded from analysis (n = 79). Four groups of patients were
considered according to their response to treatment: group 1,
non-responders (NR) with persistent HCV RNA during treat-
ment (n = 182, 56.7%); group 2, sustained virological respon-
ders (SVR) with undetectable HCV RNA at the end of treatment
and 6 months after stopping treatment (n = 88, 27.2%); group
3, responders with relapse or relapsers (RR) with undetectable
HCV RNA at the end of treatment and detectable HCV RNA
6 months after the end of treatment (n = 26, 8.1%); and group
4, responders with a breakthrough (RB) with undetectable HCV
RNA during treatment and reappearance of HCV RNA before
the end of treatment despite continuation of therapy (n = 27,
8.4%). Patients from groups 1, 3 and 4 were considered as non-
SVR for comparison with group 2 (SVR) in this study.

Qualitative HCV RNA detection
Qualitative HCV RNA detection was performed using a gene
amplification based method (PCR) with the Cobas Amplicor
HCV v2.0 system according to the manufacturer’s instructions
(Roche Diagnostics, Meylan, France). The lower limit of HCV
RNA detection is 50 IU/ml for 200 ml of serum. Analysis was
carried out for HCV RNA at D0, W2, W4, W12, W24, W36, W48
and W72. For patients in group 3 who relapsed after treatment

(negative PCR at W48 and positive at W72), serum analysis at
W52 was also performed.

HCV RNA quantification
Quantification of HCV RNA was carried for HCV RNA-positive
samples (50 ml) using the Versant HCV RNA v3.0 assay
according to the manufacturer’s instructions (Bayer
Diagnostics, Eragny, France). The results were expressed in
log10 IU/ml. The range of quantification by branched DNA
(bDNA) technology is from 2.79 log10 IU/ml to 6.89 log10 IU/ml.

HCV genotype determination
HCV was genotyped at D0 for all patients using the Versant
HCV Genotype Assay (LiPA) (Bayer Diagnostics) according to
the manufacturer’s instructions. The LiPA was carried out with
20 ml of amplicons from Cobas Amplicor technology.

Statistical analysis
Statistical analysis was performed with SPSS software V.10.1
for Windows (SPSS, Chicago, IL, USA). When HCV RNA
quantification results were less than the cut-off value, we used
the value with the maximum of likelihood, ie, the logarithm of
half the cut-off value (2.49 log10 IU/ml). The optimal thresholds
of HCV RNA at D0, W2, W4 and W12 were measured using
univariate receiver operating characteristics (ROC) curves on
SPSS showing the highest sensitivity and specificity.
Qualitative data (genotypes, more than 80% of doses, unde-
tectable HCV RNA, more than a 2 log reduction) were evaluated
for SVR or non-SVR using the two factors cross tables with
calculation of sensitivity, specificity, negative and positive
predictive values and odds ratios. We used t tests and Mann
Whitney tests for independent samples to examine whether
there was an observable difference between quantitative factors

Table 1 Characteristics of virological responses by group of treatment and genotypes in treated HIV/HCV co-infected patients

IFN group PEG-IFN group Total p Value

Number of patients, n (%) 164 (50.8) 159 (49.2) 323
Viral load (log IU/ml) 5.87¡0.70 5.88¡0.71 5.87¡0.70 0.95
More than 80% of doses, n (%)� 107 (65.2) 102 (64.2) 209 (64.7) 0.75
Sustained responders, n (%) 39 (23.8) 49 (30.8) 88 (27.2) 0.041
Responders with relapse, n (%) 8 (4.9) 18 (11.3) 26 (8.1) 0.032
Responders with breakthrough, n (%) 14 (8.5) 13 (8.2) 27 (8.4) 0.85
Non-responders, n (%) 103 (62.8) 79 (49.7) 182 (56.7) 0.075
Genotype 1 or 4, n (%) 100 (61.0) 98 (61.6) 198 (61.3) 0.91
Sustained response for genotype 1 or 4, n (%) 7 (7.2) 19 (19.4) 26 (13.3) 0.007
Sustained response for genotype 2 or 3, n (%) 30 (48.4) 30 (49.2) 60 (48.8) 1.00

*p value for comparison of both arms of treatment (not significant if p.0.05); �percentage of patients receiving more than 80% of their treatment with IFN a2b plus
ribavirin or PEG-IFN a2b plus ribavirin.

Table 2 Rapid and early decrease of HCV RNA by response and group of treatment (n = 323)

IFN a2b+ribavirin group PEG-IFN a2b+ribavirin group

n DD0–W2 (SD) DD0–W4 (SD) DD0–W12 (SD) n DD0–W2 (SD) DD0–W4 (SD) DD0–W12 (SD)

SVR 39 2.13 (1.02) 3.18 (0.94) 4.10 (0.95) 49 2.26 (1.11) 2.99 (1.32) 3.97 (0.95)
*p = 0.24 *p = 0.012 *p = 0.09 *p = 0. 09 *p = 0.59 *p = 0.63

RR 8 1.35 (0.42) 2.60 (0.53) 3.69 (0.70) 18 1.05 (0.70) 1.78 (1.27) 3.41 (1.02)
�p = 0.03 �p = 0.05 �p = 0.16 �p,0.01 �p,0.01 �p = 0.04

RB 14 1.74 (0.72) 2.26 (1.15) 3.52 (1.15) 13 1.75 (0.79) 2.83 (1.23) 4.05 (1.08)
`p = 0.25 `p = 0.77 `p = 0.83 `p = 0.018 `p = 0.037 `p = 0.11

NR 103 0.55 (0.55) 0.74 (0.79) 1.00 (1.00) 79 0.73 (0.94) 0.95 (0.96) 1.21 (1.38)
1p,0.01 1p,0.01 1p,0.01 1p = 0.03 1p,0.01 1p,0.01

Data are expressed as log HCV RNA load decline in serum samples at W2, W4 and W12 compared to viral load at baseline (day 0), with mean value and 95%
confidence intervals for each treatment group and response.
*Responders with breakthrough (RB) compared to sustained virological responders (SVR); �relapsers (RR) compared to SVR; `RB compared to RR; 1non-responders (NR)
compared to RR. p Value is not significant if p.0.05.
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and x2 and Fisher’s exact test for qualitative factors. All tests
were two-sided and statistical significance was assessed at the
p(0.05 level.

RESULTS
Characteristics of study patients before treatment
The patients in both arms of treatment (PEG-IFN+ribavirin and
IFN+ribavirin) showed similar baseline virological character-
istics (table 1). Baseline characteristics, such as sex, age and
fibrosis score, were similar to those reported for all patients
included in the ANRS HC02 RIBAVIC study.5

Influence of treatment and genotype
The rate of SVR among the 323 patients from the ANRS HC02
RIBAVIC study who were assessed for very early response
under treatment (RVR with undetectable HCV RNA at W4) was
similar to that of the global study (27% vs 23%, respectively;
table 1). The PEG-IFN+ribavirin treatment was more efficient
than standard IFN+ribavirin, with SVR rates of 30.8% (49/159)
and 23.8% (39/164), respectively (p = 0.041), mostly for
patients with genotype 1 or 4 (19.4 vs 7.2%, respectively,
p = 0.007). Most of the included patients received more than
80% of treatment doses, with a similar percentage in each group
(about 65%), and their SVR rate was increased (34% vs 14% if
less than 80% of treatment doses, p,0.001).

Viral kinetics sorted by response to treatment
In sustained responders to PEG-IFN+ribavirin, the rapid
decrease (W2) in HCV RNA (2.26¡1.11 log10) was significantly
different from that of relapsers (1.05¡0.70 log10, p,0.01); the

latter was also significantly different from that of non-
responders (0.73¡0.94 log10, p = 0.03) (table 2). This kinetic
difference was also observed at W4. HCV RNA kinetics in non-
responders showed a mean transient decrease between D0 and
W12 (1.21¡1.38 log10) but an increase was always observed
from W12 to W72 (return to baseline value) (fig 1). Patients
with a breakthrough showed a rapid viral decrease, with the
reduction being between that of responders and relapsers
(table 2). Similar kinetics were observed in the standard IFN
arm.

Predictive values of response, relapse and non-
response
The negative predictive value (NPV) and the positive predictive
value (PPV) of response to treatment were calculated according
to undetectable HCV RNA or to a decrease in HCV RNA greater
than 2 log10 under treatment. NPV and PPV were studied at
W2, W4 and W12 for RVR or EVR (table 3). The best PPV was
obtained using qualitative detection of HCV RNA (undetectable
HCV RNA) at W4 (97%) compared to W12 (81%), but most
responder patients had undetectable HCV RNA at W12
(sensitivity of 87%) compared to those at W4 (sensitivity of
40%). Conversely, nearly all the non-SVR patients had
detectable HCV RNA at W4 (specificity of 98%). The best NPV
was obtained at W12 using a 2 log reduction for HCV RNA or an
undetectable HCV RNA (NPV = 99%), allowing detection of
65% (specificity) of the non-SVR (table 3). PPV at W4 and NPV
at W12 were similar in the PEG-IFN and standard IFN arms
(PPV at 98.5% and 96.5%, respectively, with odds ratios (95%
CI) of 12.74 (8.29 to 16.82) and 8.41 (4.88 to 11.75), and NPV at
98.8% and 100%, with odds ratios of 1.97 (1.61 to 2.41) and
2.05 (1.65 to 2.59)).

The optimal threshold of HCV RNA for NPV response
prediction, evaluated by ROC curves (fig 2), was determined
to be 86106 IU/ml (6.9 log) at D0, 600 000 IU/ml (5.8 log) at
W2, 460 000 IU/ml (5.6 log) at W4 and at 39 000 IU/ml (4.6
log) at W12 allowing for detection of 2.5%, 18%, 32% and 61%
of the non-SVR, respectively (NPV = 100%). At W24, the best
NPV was defined by a detectable HCV RNA (99%) allowing the
detection of 93% of the non-SVR.

DISCUSSION
Treatment of chronic hepatitis C using IFN-based regimens has
been increasingly effective over the last decade. About half of
the patients using PEG-IFN combined with ribavirin will
eliminate the virus, as identified by an SVR.8 9 However, it
has been recently demonstrated that this treatment was less
effective in HIV/HCV co-infected patients, with only approxi-
mately one third having an SVR.5–7 This two-drug therapy is
made more difficult by the concomitant use of antiretroviral
treatment for HIV infection, which usually contains three other
drugs. Side effects are very frequent (about 20%) and regular
medical supervision and dose adjustment of PEG-IFN and/or
ribavirin is required. Indeed, dose reductions during the first
12 weeks, to less than 80% of the prescribed dose, are
frequently observed in HCV mono-infected patients (20.5%),
resulting in a marked reduction in EVR (33% vs 80% for those
who received more than 80% of the dose).13 Comparatively, we
found that among HIV/HCV co-infected patients treated with
less or more than 80% of the dose, 39% and 60% of SVR
exhibited EVR, respectively (p,0.001).

Therefore, it is important to define the optimal management
of PEG-IFN+ribavirin therapy for these patients in order to
preferably treat those with reasonable chances of sustained
response.

Thus, HCV RNA could be used for EVR evaluation. EVR was
defined at the European and American consensus conferences

Figure 1 Viral kinetics for non-responders (NR), sustained virological
responders (SVR), responders with relapse (RR) and responders with a
breakthrough under treatment (RB). HIV/HCV co-infected patients were
treated with standard interferon a2b (A) or pegylated-interferon a2b (B)
plus ribavirin therapy for 48 weeks. The broken grey line represents the
HCV RNA threshold at 2.79 log IU/ml. Note the similarity between the
HCV RNA kinetics in each arm of treatment, with a two phases decay
before week (W) 12 as described in HCV mono-infected treated patients.17

The viral decline was rapid for SVR, slower for RR and RB, and slight for NR
with a viral rebound. Return to viral baseline value for RR, RB and NR was
observed at the end of follow-up (W72).
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in 2002 as either undetectable HCV RNA, or a 2 log decrease
from baseline HCV RNA level at W12 of treatment, for both
HIV/HCV co-infected patients and HCV mono-infected
patients.14–16 This end-point has been applied mostly to patients
who should discontinue treatment at W12 if they have not
reached this point (prediction of non-response, ie, RR and NR).
Interestingly, in our study, an RVR was obtained at W4 of
therapy; undetectable HCV RNA was the best positive predictive
factor of SVR (PPV of 97%). Patients who reached this RVR
should be motivated to complete the prescribed course of full-
dose treatment. However, only 40% of SVR reached this end-
point, similarly to the study of Davis et al in HCV mono-infected

patients (48.7%, PPV of 88.7%).10 No benefit was obtained at
week 2 in our study (PPV of 90%). We also observed, as noted
in previous reports using branched DNA or PCR-based
methods,11 19 that patients with more than 460 000 IU/ml
(5.66 log) at week 4 have no chance of achieving a sustained
response (NPV of 100%). Using that cut-off level, as proposed
by Berg for HCV mono-infected patients treated with PEG-
IFN+ribavirin therapy (cut-off level at 450 000 IU/ml or 5.65
log),11 treatment could be discontinued earlier in a more non-
responder patients in the ANRS HC02 RIBAVIC study (33% vs
14.6% in Berg’s report).

Using the consensus algorithm for discontinuation of therapy
at W12 based on the 2 log10 decline for HCV mono-infected
patients,14–16 we found one patient with a viral decline of less
than 2 log10 and detectable HCV RNA at W12 who achieved a
sustained response (NPV of 99%). This patient was infected by
HCV genotype 1a and included in the PEG-IFN+ribavirin arm.
This patient’s HCV RNA was detectable up to W24 but was
thereafter undetectable and remained so up to W72. This is in
accordance with other reports using an end-point of W12,
where prediction was not 100% for HCV mono-infected patients
or for HIV/HCV co-infected patients (NPV of 97% and 98%,
respectively).6 9 When using the algorithm proposed by Davis10

for HCV mono-infected patients with an undetectable HCV
RNA at W24 as another end-point, this patient would have
been retained for complete therapy, whereas using the 2 log10

decay at W12, he would have incorrectly been discontinued.
Therefore, Castro et al proposed the use of a 3 log10 decline at

W12, predicting 100% of non-SVR.20 Berg et al proposed another
algorithm based on an HCV RNA cut-off level at W12 of
30 000 IU/ml or 4.48 log.11 Using this cut-off level, the authors
found the highest prediction of non-SVR at W12 (NPV of
100%), with 53.7% of the non-SVR patients (defined as RR or
NR) correctly defined. We have calculated this cut-off level in
our study and found a value close to that proposed by Berg
irrespective of genotype (39 000 IU/ml or 4.59 log); NPV was
excellent (100%) with 61% of the non-SVR patients detected at
W12. For patients below this cut-off level, HCV RNA was
assessed at W24 as proposed by Davis.10 Using this algorithm,
all patients but one were non-responders and could have
stopped their treatment at W24 (NPV of 99%), with 93% of
non-SVR patients detected at this end-point. Only one patient
infected by HCV genotype 3 and included in the IFN+ribavirin
arm still had a detectable HCV RNA at W24, but he had a low
HCV RNA load (between 50 and 600 IU/ml). This patient had
less than a 2 log10 decline at W12 (1.94 log10) and would have
prematurely discontinued his treatment with the 2 log10 decay
algorithm proposed by Davis.10 This patient had late viral
clearance (undetectable HCV RNA at W36) that lasted to the
end of follow-up and was classified as SVR. Two HIV/HCV co-
infected patients treated by PEG-IFN (Pegasys) plus ribavirin in

Table 3 Positive (PPV) and negative (NPV) predictive values of sustained virological response (SVR)

n* Se Sp PPV NPV OR� (SVR) OR� (non-SVR)

W2 Und.HCV 310 10.8 99.6 90.0 75.3 3.65 (2.74 to 4.85) 0.13 (0.02 to 0.85)
DHCV.2 log 288 62.5 91.3 73.5 86.4 0.18 (0.13 to 0.27) 3.26 (2.18 to 4.85)
DHCV.2 log or Und.HCV 288 62.5 90.9 72.5 86.3 0.19 (0.13 to 0.27) 3.13 (2.13 to 4.61)

W4 Und.HCV 323 39.8 97.9 97.5 81.3 9.67 (6.57 to 14.11) 0.15 (0.07 to 0.35)
DHCV.2 log 320 86.2 77.7 59.1 93.8 0.10 (0.06 to 0.18) 2.29 (1.85 to 2.83)
DHCV.2 log or Und.HCV 320 87.4 77.3 67.9 94.2 0.10 (0.05 to 0.18) 2.29 (1.85 to 2.83)

W12 Und.HCV 323 86.6 86.4 80.9 95.3 15.10 (8.15 to 27.99) 0.30 (0.23 to 0.40)
DHCV.2 log 323 97.7 64.6 50.6 98.7 0.03 (0.01 to 0.10) 1.99 (1.71 to 2.33)
DHCV.2 log or Und.HCV 323 98.9 64.8 60.3 99.3 0.01 (0.01 to 0.09) 2.01 (1.73 to 2.34)

Predictive values of response to IFN a2b+ribavirin or PEG-IFN a2b+ribavirin therapy were assessed with an undetectable HCV RNA (Und.HCV), a greater than 2 log
HCV RNA decline (DHCV.2 log) or both, evaluated at W2, W4 and W12 of treatment.
*Number of tested patients; �odds ratios and 95% confidence intervals.
SE, sensitivity; Sp, specificity.

Figure 2 Receiver operating characteristics (ROC) curves for HCV RNA
quantification in HIV/HCV co-infected patients at baseline (D0) and at
week (W) 2, W4 and W12 of pegylated-interferon a2b plus ribavirin
therapy. The optimal cut-off levels at W4 and W12 for non-sustained
response were calculated to be 460 000 IU/ml (5.6 log) and 39 000 IU/
ml (4.6 log), respectively. There was not enough information at D0 and W2
for practical treatment follow-up. Intra-assay variation using the branched
DNA assay for viral load measures is very low (about 3%) as we reported
previously.18 Cut-off levels would thus vary from 453 000 to 467 000 IU/
ml at W4 and from 38 400 to 39 600 IU/ml at W12, within the 95%
confident intervals for cut-off calculation from the ROC curves (310 000 to
610 000 IU/ml at W4 and 30 000 to 48 000 IU/ml at W12). The
reference 50% line corresponds to 50% specificity and 50% sensitivity,
showing no advantage of the test.
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the APRICOT study also showed SVR with less than a 2 log10

decline at W12 and late viral clearance (at W24 and W36) as
reported by the authors.6 Late viral clearance has also been
described by Ebeling et al with a genotype 3 patient presenting
detectable HCV RNA at W24 under consensus IFN.21 However,
our patient had a very low viral load which might have been
undetectable if he had received PEG-IFN+ribavirin therapy. In
this arm, only non-SVR patients were detected at W24 using
our algorithm (fig 3).

In the present study, we also showed that a longer period of
viral clearance (related to RVR) was significantly related to SVR
and that prolonging therapy for at least 12 weeks for patients
showing slower viral clearance associated with further relapse
might increase SVR irrespective of genotype (undetectable HCV
RNA for a period of 36 versus 24 weeks in SVR and RR,
respectively, p,0.001). Such an approach comparing SVR after
therapy has been evaluated in the TERAVIC-4 study showing a
benefit in HCV genotype 1 infected patients after 72 weeks
compared to 48 weeks of treatment (SVR 46% vs 32% and lower
relapse of 14% vs 29%).22 Berg et al also showed that extended

treatment up to 72 weeks should only be reserved for patients
with slow virological response defined as HCV RNA positive at
week 12 and negative at week 24 (SVR 29% vs 17% with
treatment duration at 48 weeks).23 Further studies on patients
infected with other HCV genotypes are required to confirm the
benefits of longer treatment in HIV/HCV co-infected patients
who present a late response during treatment.

In conclusion, using results from the ANRS HC02 RIBAVIC
study, we have defined a new algorithm for HIV/HCV co-
infected patients treated with PEG-IFN a2b and ribavirin (fig 3),
based on RVR and EVR marker cut-off levels at W4, W12 and
W24 irrespective of HCV genotype. Viral load cut-off thresholds
were predictive of non-response irrespective of treatment arm,
the genotypes involved or the doses of treatment (greater or less
than 80%). This algorithm may allow therapy to be discon-
tinued for 93% of the non-SVR patients with 100% prediction
(only 65% of the non-SVR patients are identified using the 2
log10 decline at W12 with 99% prediction). Early detection of
non-SVR patients at W4, W12 and W24 with early cessation of
treatment would in our study allow a reduction of 144 one-year

Figure 3 Proposed algorithm for
management of HIV/HCV co-infected
patients with chronic hepatitis C during
pegylated-interferon a2b plus ribavirin
therapy. A total of 93% of the non-responder
patients included in the ANRS HC02
RIBAVIC study would discontinue their
treatment with an early 100% prediction of
non-response before W24, with 33%
detected at W4, 32% at W12 and 28% at
W24. All sustained responder patients would
have continued their treatment up to W48
but some of them (17.6%) might relapse after
the end of treatment; all relapsers were
detected by a qualitative HCV RNA positive
test by W52 compared to W72 at end of the
follow-up. Similar results were obtained in
the interferon a2b plus ribavirin group.
*Quantitative assay for HCV RNA was
performed when the qualitative test was
positive.
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equivalent treatments for 323 treated patients or 94 treatments
for the 159 patients included in the PEG-IFN+ribavirin arm (at
a cost savings of about J1 million, as 1 year of PEG-
IFN+ribavirin therapy costs J16 000 per patient, with extra
costs of J14 000 for EVR evaluation for HCV RNA). This
strategy would thus allow cost savings of 41% in our study
compared to a complete 1-year PEG-IFN+ribavirin therapy.
Furthermore, this approach should make the treatment of
chronic hepatitis C in HIV/HCV co-infected patients more
appealing by providing a limited test period of treatment before
commitment to a full course of therapy was required. It could
also be a strong goal to motivate adherence for patients and
their physicians by providing an earlier marker of response to
therapy (RVR at W4) which if reached, is associated with a
great likelihood of sustained response. However, this strategy
using the proposed algorithm should be confirmed in other
trials including HIV/HCV co-infected patients and using higher
doses of ribavirin (1000–1200 mg per day) as proposed by Berg
et al for HCV mono-infected patients.11
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