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Two types of peginterferon alfa (2a and 2b) are available for the treatment of chronic hepatitis C genotype
1 or non-1. Comparative studies of bitherapy suggest equivalent results in terms of sustained virologic
response for the two types of interferon possibly with a slight advantage in favor of type 2a. However,
these studies report only limited data concerning relapse.

We analyzed studies comparing the two types of peginterferon with data concerning relapse. In the 6
studies examined (8538 patients), peginterferon 2a was clearly associated with a much higher rate of end

ﬁ?/\‘//vgl:gi; of treatment response but also a higher relapse rate than type 2b (29.3% vs 21.1%; relative risk of relapse
Pegylated ?gterferon with peginterferon 2a:1.54 [1.35-1.76], p = 0.0024). These data are highlighted in overweight patients.
HCV relapse We tried to explain these differences between these two types of interferon by discussing in terms of

pharmacokinetics.

Peginterferon remains the cornerstone of HCV treatment and must be carefully chosen on the basis of
the patient’s history and cofactors. These data are important and must be considered in the era of DAA.

© 2013 Elsevier B.V. All rights reserved.

We recently conducted a prospective study including 154
patients with an undetectable viral load at the end of treatment
(EOT). The purpose of this study was to analyze the kinetics of
relapse after stopping treatment. Treatment of these patients was
based on the synergistic combination of peginterferon o (2a or
2b) and ribavirin. Analysis of follow-up data for these patients
revealed a significantly higher relapse rate for patients treated
with peginterferon (PEG-IFN) 2a than for those treated with PEG-
IFN 2b (38.7% vs 13.3%; p=0.004). The ribavirin doses received
by the patients in these two groups were not significantly differ-
ent: 14.52 mg/kg/d for type 2a and 14.4 mg/kg/d for type 2b. Nota-
bly, among patients treated with type 2a, the relapse rate was 29%
for patients weighing 75 kg or less and 49% for patients weighing
more than 75 kg (p = 0.04). In order to more clearly understand
these results, we extracted data from randomized trials published
in the literature comparing these two types of interferon in terms
of relapse rate. This search retrieve six randomized studies com-
paring relapse rates between these two types of IFN (Table 1).

First of all, in the IDEAL trial (McHutchison et al., 2009), based
on 3070 patients with genotype 1, sustained virologic response
(SVR) rates were similar between regimens: 39.8% with
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standard-dose PEG-IFN o-2b, and 40.9% with PEG-IFN o-2a
(p=0.57). Relapse rates were 23.5% (95% CI: 19.9-27.2) for
standard-dose PEG-IFN o-2b and 31.5% (95% CI: 27.9-35.2) for
PEG-IFN a-2a (p = 0.003; data not provided but calculated by us).
During the treatment period, the mean and median daily ribavirin
doses were significantly higher among patients receiving PEG-IFN
o-2a than those in the PEG-IFN a-2b group. In particular, the IDEAL
study showed that the end of treatment response (ETR) was signif-
icantly lower among patients treated with PEG-IFN a-2b: 63.4% for
PEG-IFN o-2b vs 73.9% for PEG-IFN o 2a. However, it should be
noted that the IDEAL study was performed in a US population, with
a high proportion of overweight and obese patients.

Secondly, in a German retrospective study (PRACTICE), includ-
ing 3470 patients (Witthoeft et al., 2010), the authors concluded
that ETR and SVR rates were all higher for PEG-IFN a-2a compared
to PEG-IFN a-2b, although a significant difference was not demon-
strated on ITT analysis. When the raw data for relapse rate in the
two groups were extracted, a marked difference was observed:
30% for 2a and 23% for 2b (p = 0.0001).

The third study (Villa et al., 2012) was conducted in 746 Italian
treatment-naive patients to compare two types of interferon in
relation to gender. Final results showed a slight difference in terms
of SVR in favor of 2b. This study also demonstrated a marked differ-
ence in terms of relapse rate (31.1% for 2a vs 10.8% for 2b;
p=295x107").
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Table 1
Descriptive overview of six studies comparing the two types of peginterferon and reporting relapse data.
Study Type of study/sponsor Pts,n  Genotype Weight Ribavirin dose range % SVR2avs2b  pValue % Relapse p Value
A: 2a A: 2a 2avs2b
B: 2b B: 2b
IDEAL RCT/Schering-plough 3070 G1 A: 82.8 A:1-1.2 40.9/39.8 0.57 31.5/23.5 0.003
(ITT) naive B: 84 B: 0.8-1.4
PRACTICE Retrospective cohort/ 3414 All A: 74.7 RBV prescribing 52.9/50.5 0.18 30/23 0.0001
Roche (ITT) B: 743 recommendation
Villa et al. Retrospective cohort/ 746 All NA RBV prescribing 43.1/51 0.03 31.1/10.9 2.95e-07
Investigator initiated (ITT) naive recommendation
Berenguer et al.  Retrospective cohort/ 557 All A: 68 A: 14 mg/kg/d 33/31 0.82 36.8/21 0.011
Investigator initiated (ITT) naive - HIV B: 67 B: 13.3 mg/kg/d
coinfected
Rumi et al. RCT/Investigator initiated 431 All A:72.2 A:1-1.2 66/54 0.02 15,7/18,5 0.63
(ITT) naive B: 68.9 B: 0.8-1.2
Ascione et al. RCT/Investigator initiated 320 All A: 704 A:1-1.2 68.8/54.4 0.008 17.9/15.5 0.75
(ITT) naive B: 69.9 B: 1-1.2

A fourth study comparing both types of IFN was the Spanish ret-
rospective study conducted in HIV coinfected patients (Berenguer
et al., 2009), which found that ETR was significantly lower among
patients treated with PEG-IFN a-2b (40% vs 52%; p = 0.006). No sig-
nificant difference in terms of SVR was observed between patients
treated with PEG-IFN a-2b and those treated with PEG-IFN o-2a
(31% vs 33%; p=0.82). Once again, the relapse rate was signifi-
cantly lower among patients treated with PEG-IFN o-2b than
among those treated with PEG-IFN o-2a (21% vs 36.8%; p=0.011).

The fifth study by Rumi et al. included 431 Italian treatment-
naive patients (Rumi et al., 2010). Sustained virologic response rate
was higher in PEG-IFN o-2a than in PEG-IFN o-2b patients (66% vs
54%, respectively; p = 0.02). The relapse rate was very low in the
two study arms (15.7% and 18.5%, respectively) and was not statis-
tically different.

The most recent study, conducted by Ascione et al., included
320 Italian patients (Ascione et al., 2010). The conclusions were
almost identical to those of the study reported above with an
SVR rate in favor of 2a (p =0.008) and no difference in terms of
relapse rates. Once again, the overall relapse rate in the study re-
mained very low (16.9%).

These data therefore appear to indicate that there is no differ-
ence between the two types of PEG-IFN in terms of SVR, with a pos-
sible slight advantage in favor of 2a. A recent systematic review by
the Cochrane Collaboration of randomized clinical trials comparing
the 2 peginterferons, which included a meta-analysis of SVR rates
in 8 trials comprising a total of 4293 participants, found that PEG-
IFN a-2a was slightly but significantly more effective than PEG-IFN
o-2b (relative risk 1.10; p = 0.004) (Awad et al., 2010). In our anal-
ysis including studies for which relapse data are available, ETR also
appeared to be higher for 2a (69.85% vs 59.6%). However, patients
treated with PEG-IFN a-2a were more likely to have a response fol-
lowed by relapse (29.3% for 2a and 21.1% for 2b; Table 1) after
completion of therapy, particularly for studies including over-
weight patients. We calculated using the forest plot (Fig. 1) the rel-
ative risk of relapse for each cohort. We obtain a higher risk with
peginterferon 2a (overall relative risk = 1.54 (95% CI: 1.35-1.76);
p =0.0024, Cochran test) (Fig. 1). The main limitation of these six
head-to-head studies comparing the two drugs is that they derived
from different populations of HCV infected patients.

In November 2002, an antiviral drugs advisory committee of the
Food and Drug Administration (FDA, 2002) published a document
based on analysis of data from the clinical studies of Fried et al.
(Fried et al,, 2002) and Hadziyannis et al. (Hadziyannis et al.,
2004). One of the conclusions of this report was that body weight
<75 kg significantly increased a patient’s chance of SVR after treat-
ment with fixed-dose PEG-IFN a-2a plus weight-adjusted ribavirin.
For PEG-IEN a-2a, heavier weight was associated with a lower SVR
with a 29-30% absolute difference in terms of SVR between heavier

patients (>98 kg) and lighter patients (<64 kg). This finding con-
firms that high body weight adversely influences the treatment
efficacy of PEG-IFN 2a(Fried et al., 2002).

What factors can explain these data? Failure of IFN-based treat-
ment regimens to eradicate HCV infection is due to a combination
of factors. Suboptimal peginterferon pharmacokinetics, with a re-
bound in viral load as serum levels of IFN decline, may contribute
to treatment failure. Differences in pegylation chemistry and struc-
ture are associated with significant pharmacokinetic differences.
PEG-IFN o-2b has a linear PEG chain of approximately 12,000
Daltons, whereas PEG-IFN o-2a has a branched PEG chain of
approximately 40,000 Daltons. The larger and more branched the
PEG molecule, the smaller the volume of distribution and the long-
er the half-life of the drug. Volume of distribution is the volume of
bodily fluids throughout which a drug is distributed. The volume of
distribution is considerably greater for PEG-IFN o-2b (1 L/kg) than
for PEG-IFN o-2a (6-12 L) (Silva et al., 2006). The lower volume of
distribution of PEG-IFN o-2a has also been proposed as an argu-
ment in support of fixed rather weight-based dosing. Due to its re-
stricted volume of distribution, the PEG-IFN o-2a molecule
preferentially accumulates in the blood with highest concentra-
tions occurring in the liver. Pharmacodynamic studies have shown
that PEG-IFN o-2a is available at a maximum concentration for up
to 168 h after injection compared to only 72 h for PEG-IFN a-2b
(Silva et al., 2006). Serum PEG-IFN o-2b concentrations therefore
decrease below the detection limit before the end of the period
between injections (7 days) (Silva et al., 2006) and plasma viral
suppression may sometimes be insufficient to maintain virologic
response. Drugs with a high volume of distribution have the best
potential to enter several body compartments (both intravascular
and extravascular). HCV reservoirs outside the liver may play a role
in HCV persistence and reactivation of infection; therefore drugs
with a low volume of distribution have a much lower chance of
infiltrating extravascular tissue, which may explain the higher re-
lapse rate. In this context, the pharmacokinetics of PEG-IFN o-2b
in the body might explain the lower relapse rates observed with
PEG-IFN o-2b. However, fixed-dose therapy with PEG-IFN o-2a
provides proportionally lower amounts of drug as patient’s weight
increases (Silva et al., 2006). All of these findings may therefore ex-
plain the comparable SVR rates observed in some studies despite
an ETR in favor of 2a. Other parameters currently unknown could
explain this difference. In the patient subset weighing more than
85 kg, PEG-IFN a-2b therapy was more effective than PEG-IFN o-
2a. Conversely, in studies with lighter patients, relapse rates were
similar between the two types of IFN, explaining the better SVR
rate for 2a.

These data may also be considered for patients who cannot re-
ceive and have access to protease inhibitors as well as for patients
with non genotype 1 infection so as to optimize the SVR rate. Since
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Weight Relative risk
(OA) (95% CI)
IDEAL. 2009 - 26 1.50(1.15-1.95)
PRACTICE, 2010 —iB- 53 1.43(1.19-1.72)
Villaet al.. 2012 L 7 3.71(2.23-6.17)
Berengueret al., 2009 — - 5 2.21(1.23-3.98)
Rumi et al., 2010 5 0.82(0.45-1.48)
Ascioneet al., 2010 4 1.19(0.59-2.37)
Summary measure o 100 1.54
| 1 ! 1 (1.35-1.76)

1.0 2.0 3.0

4.0 5.0 6.0

Fig. 1. Forest plot of comparison: peginterferon alpha-2a vs peginterferon alfa-2b, outcome: relapse. Analyses include relative risks and confidence intervals for each study.
Weight (%) represents the importance of each cohort relative to the overall analysis based on the number of patients.

the era of direct antiviral agents (DAA), interferon is still required
in the treatment against HCV. Peginterferon alpha used in triple
therapy may then influence response rate. When prescribing triple
therapy, the clinician must now choose between the available pro-
tease inhibitors as well as the two types of pegylated interferon.
Although the individual DAA used significantly contributes to the
likelihood of success with fewer patients relapsed, PEG-IFN o plays
a critical role in response rate and optimizing its use therefore re-
mains a major challenge in terms of treatment outcome.

The contribution of each person listed below

Etienne Brochot: analysis and interpretation of data; drafting of
the manuscript; critical revision of the manuscript for important
intellectual content; statistical analysis; administrative.

Eric Nguyen-Khac: drafting of the manuscript; critical revision of
the manuscript for important intellectual content; administrative.

Gilles Duverlie: drafting of the manuscript; critical revision of
the manuscript for important intellectual content; administrative.

Financial support

The study was carried out as part of our routine work.
Acknowledgments

We are grateful to Dr Anthony SAUL for English corrections.

References

FDA analysis of the Friexl and Hadziyannis study, 2002. FDA briefing document:
http://www.fda.gov/ohrms/dockets/ac/02/briefing/
3909B1.02.FDA%20briefing%20%package%20.doc.

Ascione, A., De Luca, M., Tartaglione, M.T., Lampasi, F., Di Costanzo, G.G., Lanza, A.G.,
Picciotto, F.P., Marino-Marsilia, G., Fontanella, L., Leandro, G. 2010.
Peginterferon alfa-2a plus ribavirin is more effective than peginterferon

alfa-2b plus ribavirin for treating chronic hepatitis C virus infection.
Gastroenterology 138, 116-122.

Awad, T., Thorlund, K., Hauser, G., Stimac, D., Mabrouk, M., Gluud, C., 2010.
Peginterferon alpha-2a is associated with higher sustained virological response
than peginterferon alfa-2b in chronic hepatitis C: systematic review of
randomized trials. Hepatology 51, 1176-1184.

Berenguer, ]., Gonzalez-Garcia, ]., Lopez-Aldeguer, J., Von-Wichmann, M.A., Quereda,
C., Hernando, A, Sanz, J., Tural, C,, Ortega, E., Mallolas, ]J., Santos, I., Miralles, P.,
Montes, M.L., Bellon, J.M., Esteban, H., 2009. Pegylated interferon {alpha}2a plus
ribavirin versus pegylated interferon {alpha}2b plus ribavirin for the treatment
of chronic hepatitis C in HIV-infected patients. J. Antimicrob. Chemother. 63,
1256-1263.

Fried, M.W., Shiffman, M.L,, Reddy, K.R., Smith, C., Marinos, G., Goncales ]Jr., F.L,
Haussinger, D., Diago, M., Carosi, G., Dhumeaux, D., Craxi, A., Lin, A., Hoffman, J.,
Yu, J., 2002. Peginterferon alfa-2a plus ribavirin for chronic hepatitis C virus
infection. N. Engl. ]. Med. 347, 975-982.

Hadziyannis, SJ., Sette Jr., H., Morgan, T.R, Balan, V., Diago, M., Marcellin, P.,
Ramadori, G., Bodenheimer Jr., H., Bernstein, D., Rizzetto, M., Zeuzem, S.,
Pockros, P.J., Lin, A., Ackrill, A.M., 2004. Peginterferon-alpha2a and ribavirin
combination therapy in chronic hepatitis C: a randomized study of treatment
duration and ribavirin dose. Ann. Intern. Med. 140, 346-355.

McHutchison, J.G., Lawitz, EJ., Shiffman, M.L., Muir, A]., Galler, G.W., McCone, J.,
Nyberg, L.M., Lee, W.M., Ghalib, RH., Schiff, ER, Galati, J.S., Bacon, B.R,
Davis, M.N., Mukhopadhyay, P., Koury, K., Noviello, S., Pedicone, L.D., Brass,
C.A., Albrecht, J.K., Sulkowski, M.S., 2009. Peginterferon alfa-2b or alfa-2a
with ribavirin for treatment of hepatitis C infection. N. Engl. J. Med. 361,
580-593.

Rumi, M.G., Aghemo, A., Prati, G.M., D’Ambrosio, R., Donato, M.F., Soffredini, R., Del
Ninno, E., Russo, A., Colombo, M., 2010. Randomized study of peginterferon-
alpha2a plus ribavirin vs peginterferon-alpha2b plus ribavirin in chronic
hepatitis C. Gastroenterology 138, 108-115.

Silva, M., Poo, J., Wagner, F., Jackson, M., Cutler, D., Grace, M., Bordens, R., Cullen, C.,
Harvey, ], Laughlin, M. 2006. A randomised trial to compare the
pharmacokinetic, pharmacodynamic, and antiviral effects of peginterferon
alfa-2b and peginterferon alfa-2a in patients with chronic hepatitis C
(COMPARE). ]. Hepatol. 45, 204-213.

Villa, E., Camma, C., Di Leo, A., Karampatou, A., Enea, M., Gitto, S., Bernabucci, V.,
Losi, L., De Maria, N., Lei, B., Ferrari, A., Vukotic, R., Vignoli, P., Rendina, M.,
Francavilla, A., 2012. Peginterferon-Alpha_2B plus ribavirin is more effective
than peginterferon-Alpha_2A plus ribavirin in menopausal women with chronic
hepatitis C. J. Viral Hepat. 19, 640-649.

Witthoeft, T., Hueppe, D., John, C., Goelz, ]., Heyne, R., Moeller, B., Teuber, G.,
Wollschlaeger, S., Baumgarten, A., Simon, K.G., Moog, G., Dikopoulos, N., Mauss,
S., 2010. Efficacy and tolerability of peginterferon alfa-2a or alfa-2b plus
ribavirin in the daily routine treatment of patients with chronic hepatitis C in
Germany: the PRACTICE study. J. Viral Hepat. 17, 459-468.


http://www.fda.gov
http://www.fda.gov

	Equal efficacy between the two types of peginterferon on HCV: A matter of relapse?
	The contribution of each person listed below
	Financial support
	Acknowledgments
	References


