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Background & Aims: For hepatitis C virus (HCV)-infected Conclusions: In prior relapsers and partial responders there is no

patients who have not responded to previous PegIFN/ribavirin
treatment, it is unclear whether subsequent direct-acting antivi-
ral therapy outcomes are better predicted by prior treatment
response or by on-treatment response to a PegIFN/ribavirin
lead-in.
Methods: In REALIZE, treatment-experienced patients random-
ized to the lead-in telaprevir arm received 4 weeks of PegIFN-
a-2a (180 lg/week) and ribavirin (1000–1200 mg/day), then
12 weeks of telaprevir (750 mg every 8 h) plus PegIFN-a-2a/riba-
virin, followed by 32 weeks of PegIFN-a-2a/ribavirin. This sub-
analysis only included patients in the lead-in telaprevir arm
with available week 4 on-treatment response data (n = 240).
Results: After 4 weeks of PegIFN/ribavirin, 90% of relapsers, 60%
of partial responders, and 41% of null responders in the lead-in
telaprevir arm had P1 log10 HCV RNA reduction. Sustained viro-
logic response (SVR) rates for telaprevir-treated patients with P1
versus <1 log10 HCV RNA reduction after the PegIFN/ribavirin
lead-in were 94% versus 62% in relapsers, 59% versus 56% in par-
tial responders and 54% versus 15% in null responders.
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apparent benefit of assessing response after a PegIFN/ribavirin
lead-in with the aim of guiding telaprevir-based treatment. For
patients known to be prior null responders, on-treatment
response after a 4-week PegIFN/ribavirin lead-in may provide
clinically useful prognostic information. However, withhold-
ing telaprevir-containing therapy in uncategorised treatment-
experienced patient populations (i.e., that could include prior
relapsers or partial responders), using response after a PegIFN/
ribavirin lead-in could potentially exclude some patients with a
high chance of SVR.
� 2012 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.
Introduction

The importance of early on-treatment viral response in predict-
ing treatment outcome in patients receiving peginterferon (Peg-
IFN)-a plus ribavirin for hepatitis C virus (HCV) infection is well
established. Notably, a decline in HCV RNA of <2 log10 at week
12 has the highest negative predictive value (98.4%) for sustained
virologic response (SVR) [1]. A <1 log10 decrease in HCV RNA at
week 4 is also a predictor of non-response to PegIFN-a/ribavirin
therapy, as <5% of those patients achieved an SVR in the IDEAL
study [2].

Recently, two direct-acting antivirals (DAAs), telaprevir and
boceprevir, both HCV protease inhibitors, were approved (in
combination with PegIFN-a/ribavirin) for the treatment of
chronic HCV genotype 1 infection [3–6]. Significantly improved
SVR rates have been reported with DAA-based therapy versus
PegIFN-a/ribavirin alone in both treatment-naïve and treat-
ment-experienced patients [7–11]. However, viral resistance
has been reported in a proportion of patients failing to respond
to DAA-based regimens [12–17]. This may be particularly
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significant in prior null responders (defined as having <2 log10

decline in HCV RNA at week 12 of prior treatment) who are the
most difficult-to-cure patient population with the lowest
reported SVR rates [7]. Although the long-term impact of resis-
tance remains unclear, minimizing ineffective therapy through
early identification of patients unlikely to respond to treatment
(and therefore at risk of developing drug-resistance mutations)
may be important in preserving future treatment options and
reducing the costs and inconvenience of therapy that is likely
to be futile.

Given the importance of predicting response to DAA-based
therapy, baseline and on-treatment response data from phase
3 clinical trials of protease inhibitors have been examined in
an effort to find determinants of treatment outcome. For
patients with prior PegIFN-a/ribavirin experience, two strate-
gies have been used: one based on response to a previous
course of PegIFN-a/ribavirin therapy (i.e., relying on prior
response classification of patients into prior relapsers, prior
partial responders, or prior null responders) [7], and another
based on the response to a 4-week PegIFN-a/ribavirin lead-in
phase before adding a protease inhibitor to therapy. However,
it is unclear whether these two approaches yield similar infor-
mation or whether combining them would provide additional
benefit.

The boceprevir phase 3 trial (RESPOND-2) used a 4-week Peg-
IFN-a/ribavirin lead-in phase before introducing the protease
inhibitor. It enrolled prior relapsers and prior partial responders
(the latter defined as patients with P2 log10 HCV RNA reduction
at week 12 of prior therapy but never achieving undetectable
HCV RNA), and excluded prior null responders. Patients with
<1 log10 HCV RNA reduction during the lead-in achieved SVR
rates of 33–34% with boceprevir-based therapy, whereas patients
with P1 log10 HCV RNA reduction achieved SVR rates of 73–79%
[8].

The telaprevir phase 3 REALIZE trial enrolled prior relapsers
and partial responders as well as prior null responders, and it also
included a telaprevir treatment arm with a 4-week PegIFN-a/
ribavirin lead-in phase. The trial showed no significant difference
in SVR rates between the telaprevir arms with or without a Peg-
IFN-a/ribavirin lead-in; SVR rates were 88% and 84%, 56% and
61%, and 33% and 31% in prior relapsers, partial responders and
null responders, respectively [4]. The design of the REALIZE trial
allowed a direct comparison of two different approaches to
response prediction: categorization of patients based on response
during a prior course of PegIFN-a/ribavirin treatment or based on
an on-treatment PegIFN-a/ribavirin lead-in phase. Here we
examined treatment outcomes for these two different
approaches, both individually and in combination.
Patients and methods

Patients and study design

REALIZE was a phase 3 randomized, double-blind, placebo-controlled, multicen-
ter trial conducted in Australia, Europe, Israel, North America and South America.
The study design and inclusion criteria were reported in full previously [7].
Briefly, patients were aged 18–70 years, had a confirmed diagnosis of chronic
HCV genotype 1 infection with a liver biopsy within 18 months of screening,
and had failed at least one prior course of PegIFN-a/ribavirin treatment. The main
exclusion criteria were a history of decompensated liver disease, significant liver
disease due to other (non-HCV) causes, active malignancy, and co-infection with
human immunodeficiency virus or hepatitis B.
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The protocol was approved a priori by the relevant independent ethics com-
mittees for all participating study centers and the trial was performed in accor-
dance with the 1975 Declaration of Helsinki and Good Clinical Practice
guidelines. All patients provided written informed consent. REALIZE is registered
with ClinicalTrials.gov (NCT00703118).

Patients were randomized 2:2:1 to receive telaprevir/PegIFN-a-2a/ribavirin
(T12PR48) with or without a PegIFN-a-2a/ribavirin lead-in phase, or PegIFN-a-
2a/ribavirin only (PR48 control), as previously described [7]. Patients in the
lead-in T12PR48 arm received 4 weeks of placebo plus PegIFN-a-2a (Pegasys,
180 lg/week subcutaneously; Roche, Basel, Switzerland) and ribavirin (Copegus,
1000–1200 mg/day orally; Roche, Basel, Switzerland and Pantheon Inc., Toronto,
Canada), followed by 12 weeks of telaprevir (750 mg orally every 8 h; Tibotec,
Beerse, Belgium) plus PegIFN-a-2a/ribavirin, then 32 weeks of PegIFN-a-2a/riba-
virin alone. The T12PR48 arm without a PegIFN-a-2a/ribavirin lead-in and the
PR48 (control) arm were not included in this subanalysis.

Patients were stratified for baseline HCV RNA < or P800,000 IU/ml and prior
response to PegIFN-a/ribavirin therapy. Patients were classified as prior relapsers
(having undetectable HCV RNA after P42 weeks of PegIFN-a/ribavirin therapy,
but having detectable HCV RNA thereafter), prior partial responders (having
P2 log10 HCV RNA reduction at week 12 of prior PegIFN-a/ribavirin therapy
but never achieving undetectable HCV RNA), or prior null responders (having
<2 log10 HCV RNA reduction at week 12 of prior PegIFN-a/ribavirin therapy).

Assessments

Plasma HCV RNA levels were measured at screening, baseline, regularly during
treatment, at early discontinuation, follow-up visits 4, 12 and 24 weeks after
the end of treatment, and at week 72 (including in patients who discontinued
early) [7]. Allowed time windows were: ±1 day for visits before week 6; ±2 days
from weeks 6–20; ±4 days from week 24 onward; ±1 week after the follow-up
visit 4 weeks after last intake of study drug. Plasma HCV RNA was quantified
using the COBAS TaqMan� assay (Roche, Basel, Switzerland), version 2.0 (lower
limit of quantification 25 IU/ml; lower limit of detection 10 IU/ml). SVR was
defined as undetectable (<10 IU/ml) HCV RNA 24 weeks after the last dose of
study medication.

Virologic stopping rules for discontinuation of treatment have been described
elsewhere [7]. Briefly, telaprevir was discontinued if patients had HCV RNA
>100 IU/ml at 4, 6 or 8 weeks after starting telaprevir treatment, and all treat-
ment was discontinued if patients had <2 log10 decline in HCV RNA 12 weeks
after starting telaprevir or detectable (P10 IU/ml) HCV RNA at weeks 24 or 36.
Patients who discontinued telaprevir due to stopping rules were considered viro-
logic failures.

Endpoints and statistical analysis

The primary endpoint of the trial was the proportion of patients in the prior
relapser and non-responder (partial and null responders) groups achieving an
SVR. Statistical analysis was performed by SGS-LSS (Mechelen, Belgium) using
SAS� version 9.1 as reported previously [7].

This subanalysis included patients in the lead-in T12PR48 arm with available
week 4 on-treatment response data. SVR rates were calculated according to week
4 on-treatment response (either < or P1 log10 HCV RNA decrease from baseline)
and for each prior response category (prior relapse, partial response or null
response). A post-hoc exploratory logistic regression analysis including type of
prior response (relapse, partial response or null response), week 4 on-treatment
response (< or P1 log10 HCV RNA reduction) and their interaction as factors,
and baseline HCV RNA as a covariate was conducted.
Results

This subanalysis included 240 patients from the lead-in T12PR48
arm with available HCV RNA data at week 4, representing 91% of
patients enrolled into that treatment arm [7]. In the lead-in
T12PR48 arm, 126 patients (53%) were prior relapsers, 45 (19%)
were prior partial responders, and 69 (29%) were prior null
responders.

Baseline demographics and disease characteristics were gen-
erally similar to the overall trial population [7] with no notewor-
thy trends across prior response categories (Table 1; baseline
3 vol. 58 j 488–494 489



Table 1. Baseline characteristics. Baseline characteristics in the lead-in T12PR48 arm according to prior PegIFN-a/ribavirin response category.

Baseline characteristic Prior relapsers
(n = 126)

Prior partial responders
(n = 45)

Prior null responders
(n = 69)

Mean age, yr (SD) 51 (7.8) 51 (8.7) 51 (8.5)
Mean BMI, kg/m2 (SD) 26.7 (4.53) 28.3 (5.11) 27.0 (4.60)
Male, n (%) 88 (70) 34 (76) 49 (71)
Race*, n (%)

Caucasian/white 123 (98) 43 (96) 65 (94)
Black 2 (2) 2 (4) 2 (3)
Asian 1 (1) 0 1 (1)
Other 0 0 1 (1)

Ethnicity*, n (%)
Hispanic or Latino 11 (9) 7 (16) 4 (6)
Not Hispanic or Latino 115 (91) 38 (84) 65 (94)

Mean time since HCV diagnosis, yr (SD) 9.0 (5.50) 9.6 (7.00) 9.4 (6.06)
Mean HCV RNA, log10 IU/ml , (SD) 6.5 (0.63) 6.7 (0.41) 6.7 (0.44)
Baseline HCV RNA ≥800,000 IU/ml , n (%) 106 (84) 44 (98) 66 (96)
HCV genotype , n (%)

1a 68 (54) 26 (59) 41 (59)
1b 57 (46) 18 (41) 28 (41)

, n (%)
44 (35) 11 (24) 9 (13)
32 (25) 12 (27) 19 (28)
22 (18) 9 (20) 18 (26)

Cirrhosis 28 (22) 13 (29) 23 (33)

Assessment of fibrosis
No or minimal fibrosis
Portal fibrosis
Bridging fibrosis

SD, standard deviation; BMI, body mass index; HCV, hepatitis C virus.
⁄Race and ethnicity were self-reported.
�HCV RNA levels measured by COBAS� TaqMan� HCV assay (v2.0; lower limit of quantification = 25 IU/ml).
�HCV genotype determined by NS3 assay.
§Minimal or no fibrosis: Metavir F0–F1 and Ishak 0–2; portal fibrosis: Metavir F2 and Ishak 3; bridging fibrosis: Metavir F3 and Ishak 4–5; cirrhosis: Metavir F4
and Ishak >5.

Research Article
data according to week 4 on-treatment response available as Sup-
plementary material). Mean baseline viral loads were 6.5–
6.7 log10 IU/ml, with 84–98% of patients having baseline HCV
RNA P800,000 IU/ml.

On-treatment response (<1 or P1 log10 HCV RNA reduction)
following a 4-week PegIFN-a/ribavirin lead-in phase

After 4 weeks of PegIFN-a/ribavirin, P1 log10 HCV RNA reduction
was observed in 70% of patients in the lead-in T12PR48 arm,
including 90% of prior relapsers, 60% of prior partial responders,
and 41% of prior null responders (Fig. 1). A <1 log10 reduction
in HCV RNA was observed in 30% of patients, including 10% of
prior relapsers, 40% of prior partial responders, and 59% of prior
null responders.

Treatment outcomes based on prior response category compared
with those based on response following a 4-week PegIFN-a/ribavirin
lead-in phase

Overall, 67% of patients in the lead-in T12PR48 treatment arm
with available HCV RNA data at week 4 achieved a SVR (Fig. 2).
Overall SVR rates in the lead-in T12PR48 arm based on prior
response category were 90% for prior relapsers, 58% for prior par-
490 Journal of Hepatology 201
tial responders, and 30% for prior null responders (Fig. 2). Since
patients may present without any prior response history, SVR
rates were also determined for patients with <1 or P1 log10

HCV RNA reduction at week 4 of the lead-in phase, regardless
of prior response category. In the lead-in T12PR48 arm, SVR rates
were 33% and 82% for patients with <1 or P1 log10 HCV RNA
reduction at week 4, respectively (Fig. 2). Further subdividing
week 4 response categories beyond the <1 or P1 log10 HCV
RNA reduction groups showed a trend for incrementally greater
reductions in log10 HCV RNA to correlate with increases in SVR
rates (Table 2). Logistic regression analyses showed that prior
response category (relapse versus null response: OR 4.4, 95% CI
1.6–12.0; partial versus null response: OR 2.9, 95% CI 1.0–8.2)
and week 4 on-treatment response (P1 versus <1 log10 HCV
RNA: OR 5.1, 95% CI 2.6–10.1) were both significant factors for
SVR (primary end point).

SVR rates according to a combination of prior response category and
week 4 on-treatment response following the lead-in phase

For patients with <1 or P1 log10 reduction in HCV RNA at week 4,
respectively, SVR rates were 62% and 94% for prior relapsers, 56%
and 59% for prior partial responders, and 15% and 54% for prior
null responders (Fig. 3). Logistic regression analyses showed that
3 vol. 58 j 488–494
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Fig. 1. Week 4 response. Proportion of patients in the lead-in T12PR48 arm with
P1 log10 HCV RNA reduction after a 4-week PegIFN-a/ribavirin lead-in, overall
and according to prior PegIFN-a/ribavirin response category. ⁄Excluding patients
without available data at week 4 of the lead-in phase. HCV, hepatitis C virus.
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Fig. 2. SVR rate according to either week 4 response or prior response
category. SVR rates in the lead-in T12PR48 arm, overall and according to either
on-treatment response after a 4-week PegIFN-a/ribavirin lead-in or prior PegIFN-
a/ribavirin response category. ⁄Excluding patients without available data at week
4 of lead-in phase. Overall SVR rates for the lead-in T12PR48 arm (all patients)
were 88%, 54% and 33% for prior relapsers, partial responders and null responders,
respectively [7]. SVR, sustained virologic response; HCV, hepatitis C virus.
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the differences in SVR rates between <1 and P1 log10 HCV RNA
reduction categories at week 4 of the lead-in were significant
for prior null responders and relapsers (both p <0.01), but not
for prior partial responders (p = 0.27).

Since distinguishing between prior relapsers, partial respond-
ers and null responders may not always be possible, we deter-
mined SVR rates for combined subgroups (Fig. 3). The overall
SVR rate for the combined subgroup of prior relapsers and partial
responders in the lead-in T12PR48 arm was 82%; among the
patients with <1 or P1 log10 response at week 4, 58% and 87%
achieved an SVR, respectively (Fig. 3). The overall SVR rate for
the combined subgroup of prior partial and null responders was
41%; among the patients with <1 or P1 log10 response at week
4, 27% and 56% achieved an SVR, respectively (Fig. 3).

For prior relapsers and partial responders, further subdividing
week 4 response categories (Table 2) produced generally similar
SVR rates to those using the <1 or P1 log10 HCV RNA categoriza-
tion, although the number of patients in some subgroups was
small. Among prior null responders, a trend for increasing SVR
rates was seen with incrementally greater reductions in log10

HCV RNA after the 4-week PegIFN/ribavirin lead-in. Similarly,
incrementally lower reductions in log10 HCV RNA levels at week
4 (than <1) appeared to correlate with a worsening in SVR rates.
Discussion

This REALIZE study subanalysis provides an insight into the value
of prior response characterization, on-treatment response at
week 4 of a PegIFN-a/ribavirin lead-in phase, and a combination
of both in predicting SVR with a telaprevir-containing regimen in
treatment-experienced patients. These findings provide clinically
useful prognostic information that may help guide patient selec-
tion in terms of the initiation of telaprevir-based therapy.

As expected, in the lead-in T12PR48 arm most patients with a
prior relapse showed a good response to the 4-week PegIFN-a/
ribavirin lead-in treatment phase; 90% had P1 log10 reduction
in HCV RNA. SVR rates were high among prior relapsers with
P1 log10 reduction in HCV RNA after 4 weeks of PegIFN-a/
ribavirin; 94% following telaprevir-based therapy. The remaining
10% of prior relapsers had <1 log10 HCV RNA at week 4; however,
Journal of Hepatology 201
the SVR rate in these patients was also high (62%). The majority of
prior partial responders (60%) had P1 log10 HCV RNA reduction
at week 4, although these patients achieved similar SVR rates
with telaprevir-based therapy regardless of response during the
4-week lead-in phase (56% and 59% for those with <1 or
P1 log10 HCV RNA reduction, respectively). Furthermore, subdi-
viding week 4 response categories beyond the <1 or P1 log10

HCV RNA reduction groups did not appear to provide additional
clinical guidance in prior relapsers or partial responders. There-
fore, for prior relapsers and partial responders, response after a
PegIFN-a/ribavirin lead-in does not provide substantial useful
prognostic information for subsequent telaprevir-based therapy.

For prior null responders, response rates differed according to
treatment outcome after the 4-week lead-in phase: a low SVR
rate (15%) was observed for the prior null responders with
<1 log10 HCV RNA at week 4, whereas those with P1 log10 HCV
RNA reduction had an SVR rate of 54%. This suggests that prior
null responders (i.e., <2 log10 HCV RNA reduction at week 12 of
prior therapy) with a poor (<1 log10) week 4 lead-in phase
response probably represent the most difficult-to-cure patients.
Unlike prior relapsers and partial responders, further subdividing
week 4 response categories beyond the <1 or P1 log10 HCV RNA
reduction groups showed some utility in predicting response in
prior null responders. Taken together, this information suggests
that using a combination of both prior and on-treatment
response data may identify prior null responders for whom tela-
previr plus PegIFN-a/ribavirin therapy could be suboptimal, and
for whom the benefits versus risks of initiating telaprevir-based
therapy should be carefully considered. This subgroup of patients
may benefit from alternative, investigative therapeutic
approaches such as DAA-based combination regimens [18,19],
or longer exposure to treatment; further studies are required to
evaluate this possibility. If triple therapy is initiated in this
subgroup, then as with all patients receiving telaprevir-based
therapy, it is important that stopping rules are closely followed
3 vol. 58 j 488–494 491



Table 2. SVR rate according to incremental week 4 response, overall and prior response category. Patients with SVR in the lead-in T12PR48 arm according to prior
PegIFN-a/ribavirin response category and incremental on-treatment response after a 4-week PegIFN-a/ribavirin lead-in phase.

Patients with SVR*, % (n/N) Reduction in log10 HCV RNA from baseline to week 4

≤0.5 >0.5 to ≤1.0 >1.0 to ≤1.5 >1.5 to ≤2.0 >2.0 
Relapsers (n = 126) 67 (2/3) 60 (6/10) 92 (11/12) 89 (16/18) 95 (79/83)
Partial responders (n = 45) 60 (3/5) 54 (7/13) 30 (3/10) 80 (8/10) 86 (6/7)
Null responders (n = 69) 6 (1/16) 20 (5/25) 44 (8/18) 60 (3/5) 80 (4/5)
Overall (n = 240) 25 (6/24) 38 (18/48) 55 (22/40) 82 (27/33) 94 (89/95)

HCV, hepatitis C virus; SVR, sustained virologic response.
⁄Excluding patients without available data at week 4 of the lead-in phase.
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to prevent unnecessary exposure to treatment in those unlikely
to achieve an SVR. Data from an analysis by Jacobson et al. [20]
found that 17% (12/70) of prior null responders would have
met the telaprevir stopping rule of >1000 IU/ml HCV RNA after
4 or 12 weeks of triple therapy in the REALIZE study. No patients
meeting this stopping rule achieved SVR with continued
treatment.

Interestingly, those patients who were poor responders after a
4-week lead-in phase may be quite different from patients who
were null responders at week 12 of a prior course of PegIFN-a/
ribavirin therapy. A proportion of prior relapsers and partial
responders (i.e., patients not classified as null responders to prior
treatment) showed <1 log10 HCV RNA reduction after the 4-week
PegIFN-a/ribavirin lead-in phase, which has been suggested as
equivalent to a null response. Using different datasets of patients
treated with PegIFN-a/ribavirin, we and others [21,22] have also
previously reported that a proportion (38–41%) of those with
<1 log10 reduction in HCV RNA at week 4 of treatment did not
then become null responders according to the classical definition
(<2 log10 reduction in HCV RNA at week 12) used by the US Food
and Drug Administration (FDA) and the European Medicines
Agency (EMA) in their draft guidelines [23,24]. Consistent with
this, prior relapsers and partial responders with <1 log10 HCV
RNA reduction after the 4-week lead-in phase achieved a higher
SVR rate (58% overall) than prior null responders (30% overall)
in the lead-in T12PR48 arm.

Overall, prior response categorization provided a more granu-
lar prediction of SVR (90%, 58%, and 30% in prior relapsers, partial
responders and null responders, respectively) with telaprevir-
based therapy than the exclusive use of week 4 on-treatment
response (82% and 33% in patients with P1 or <1 log10 HCV
RNA reduction, respectively). However in clinical practice,
detailed information on viral levels during a prior course of Peg-
IFN-a/ribavirin may not be available for some patients. For these
patients, on-treatment response after a 4-week PegIFN/ribavirin
lead-in phase might provide limited prognostic information.
However, it may also introduce additional treatment complexity
and does not in itself confer an efficacy benefit (similar SVR rates
were achieved in the T12PR48 versus lead-in T12PR48 arms in
REALIZE [7]). Furthermore, if patients not achieving a P1 log10

HCV RNA reduction after a 4-week PegIFN-a/ribavirin lead-in
phase were excluded from initiating telaprevir-based therapy,
the opportunity to cure 62% of prior relapsers and 56% of prior
partial responders with a poor on-treatment interferon response
would effectively be missed, representing respectively 6% (8/126)
and 22% (10/45) of all relapsers and partial responders in this
analysis.
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Data on concordance between definitions of response and the
impact on SVR rates with other DAAs are currently limited, and
cross-trial analysis of trends in outcome with protease inhibitors
in the overall treatment-experienced population as a whole (and
in null responders in particular) is not straightforward. The phase
3 REALIZE trial evaluated outcome with telaprevir-based therapy
in classically defined prior null responders, representing 28% of
the patients enrolled [7]. In the phase III RESPOND-2 trial of boce-
previr-based therapy, patients with <2 log10 HCV RNA reduction
at week 12 of prior therapy (i.e., prior null responders) were
excluded and patients with <1 log10 HCV RNA reduction follow-
ing the 4-week PegIFN-a/ribavirin lead-in were classified as
poorly responsive to interferon [8]. However, since these defini-
tions of non-response are not concordant [21,22], the absence
of head-to-head studies should lead to caution when comparing
SVR rates in patients treated with different protease inhibitor-
containing regimens, particularly where there are differences in
enrolment criteria by prior response.

Although it provides clinically useful information, the present
subanalysis is limited by the trial not being powered to show effi-
cacy differences according to week 4 on-treatment responses, and
by small patient numbers in some subgroups. Interleukin-28B
(IL28B) genotype correlates with PegIFN-a/ribavirin response
[25,26] and might have provided further information on differ-
ences between definitions of prior and on-treatment response,
although a recent subanalysis of the REALIZE trial suggested that
IL28B genotype had a limited impact on SVR rates following tela-
previr-based combination therapy [27]. Since consent for genetic
testing requires the de-identification of samples and analysis by
an independent group, results for IL28B testing are not part of
our study. Patients were also not randomly assigned according to
this marker, since it had not been discovered at the time of enroll-
ment. If such investigations had been possible, then subdividing
patients across additional retrospective subgroups would limit
any conclusions due to the small patient numbers in each group.

Analysis of additional baseline factors, such as fibrosis level
and viral subtype, may also be informative. For example, progres-
sion of liver fibrosis between the initial treatment and start of tri-
ple therapy may have impacted on the prognosis of treatment
response. However, in line with the IL28B analyses mentioned
above, the conclusions of such investigations would be limited.
In addition, applying multiple prognostic factors in clinical prac-
tice may have practical limitations for healthcare professionals. A
final potential limitation is that our analyses were restricted to
the week 4 time point, at the end of the PegIFN-a/ribavirin
lead-in phase. However, week 4 is a well-established time point
for assessing the probability of SVR with PegIFN-a/ribavirin
3 vol. 58 j 488–494
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treatment [2] and has previously been used to assess sensitivity
to PegIFN-a/ribavirin and SVR rates following the addition of
boceprevir [8].

In conclusion, based on this subanalysis, the exclusive use of
response at week 4 of a PegIFN-a/ribavirin lead-in phase to guide
therapy may result in missed opportunities to cure prior relaps-
ers and prior partial responders with telaprevir-based therapy.
Furthermore, prior response to PegIFN-a/ribavirin, as defined in
the REALIZE trial, provided a more granular prediction of SVR
with telaprevir-based therapy than the exclusive use of week 4
on-treatment response to a PegIFN-a/ribavirin lead-in. Among
null responders to prior treatment, response after a 4-week Peg-
IFN-a/ribavirin lead-in phase may identify patients for whom
telaprevir plus PegIFN-a/ribavirin therapy could be suboptimal.
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