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Impact of virus genotype on interferon
treatment of patients with chronic hepatitis
C:. a multicenter controlled study
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BACKGROUND: Some factors have been reported to be
sassociated with a greater likelihood of sustained viral re-
sponse ( SVR) in the interferon { IFN) treatment of chronic
hepatitis C. The factors include HCV genotype, HCV
RNA level in serum, state of lver disease, baseline body
weight, age, sex, and race. The aim of this trial was to in-
vestigate the influence of HCV genotype on the IFN treat-
ment of patients with chronic hepatitis C.

METHODS: The genotypes of HCV virus were determined
in the patients with chronic hepatitis C from several hospi-
tals of China enrolled into the randomized, opened and
controlled trial of Peg-IFN alpha-2a ( pegasys) treatiment,
controlled with IPN-q-2a ( roferon-A ). The serum ALT
levels and HCV RNA concentrations of the patients were
detected before and at the end of treatment and during the
follow-up. The influence of HCV genotype on the IFN
treatment of patients with chronic hepatitis C was analyzed
in intention-to-treat (ITT) population.

RESULTS: The HCV genotypes of 202 patients were deter-
mined. Of these patients, 158(78.22%) were infected with
genotype 1 HCV and 44 (21. 78%) with genotype non-1.
The viral response at the end of treatment { ETVR) and
sustained viral response {(SVR) rates were 53.80% and
25.32% respectively in patients with genotype 1 HCV, but
they were 61.36% and 43.18% in patients with genotype
non-1. The difference of SVR between patients with geno-
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type 1 HCV and those with genotype non-1 was significant
(P =0.021). After being grouped by the used drugs, the
ETVR rates of patients infected with genotype 1 and non-1
HCV were 76.83% and 80.95% in the patients treated with
pegasys (P =0.686); but their SVR rates were 35.37% and
66.67% (P =0.01). The viral relapse rate of genotype 1
HCV (55.56%) was significantly higher than that of geno-
type non-1 HCV (23.53%) (P =0.02). In roferon-A group,
the ETVR and SVR rates of patients with genotype 1 HCV
were 28.95% and 14. 47% respectively, which were lower
but not more significant than those of patients with geno-
type non-1 HCV {43.48% and 21.74%). Moreover, the vi-
ral relapse rate of genotype 1 HCV (72.73% ) was higher
but not more significant than that of genotype non-1 HCV
(50.00%) (P=0.21).

CONCLUSION: HCV genotype could affect the efficacies,
mainly sustained responses, of IFN treatiment in patients
with chronic hepatitis C, and the effects of IFN are related
to drugs and therapeutic course.

{ Hepatobiliary Pancreat Dis Int 2004; 3; 369-374)
KEY WORDS: hepatitis C virus;

genotype; chronic hepatitis C;
interferon; PEG-IFN

Introduction

ecause of high variadon of genome, the isolates
B of HCV could be genotyped according to the

nucleotide homology of the virus. The most
common genotype for HCV was that developed by Sim-
monds, in which HCV could be divided into six geno-
types.l'] Reports showed that the HCV genotype was
related to HCV RINA load in serum [>3]  the stage of
liver disease and cirrhosis, and the risk of hepatocarcino-
ma happening {3-¢] but some studies could not find this
relationship. In interferon ( IFIN) treatment of chronic
hepatitis C, some factors were associated with a greater
likelihood of sustained viral response (SVR ), including
HCV genotype, HCV RINA level in serum, state of liv-
er disease, baseline body weight, age, sex, and race.l7-11]
The main predictive factors of sustained response, how-
ever, were low serum HCV RINA and genotype other
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than genotype 1.12°] Most studies indicated that HCV
genotype could affect the efficacy of IFIN in the treat-
ment of chronic hepatitis C, and that the efficacy of IFIN
on genotype 2 or 3 was better than thar on genotype 1
or 4.1 1t was reported the genotype of HCV was
the most important predictor to obtain the response to
IFN treatment, and the isolate of genotype 1 showed a
higher level of HCV RINA in serum, and poor response
to IFV therapy compared to those genotype 2 and 3.[%
The cause of unresponsiveness of HCV to IFN has not
yet been elucidated at present. Some evidence has indi-
cated that there are interferences between viral sequences
and TFN-signal pathways.[21-2] Additional potential cau-
ses of [FIN resistance are the presence of quasispecies with
various degrees of IFN-sensitivity. |2/ In the present
study, the effect of HCV genotype on the efficacy of
pegasys and roferon-A treatment in chronic hepatitis C
was investigated.

Methods

Patients and treatment

The trial was designed according to the randomized,
opened and multicenter controlled principles. The pa-
tients were enrolled according to the following criteria;
age was from 18 to 65 years, with chronic hepatitis C
except other liver diseases, anti-HCV positive and serum
HCV RINA level above 600 IU/ml during the screening
course, ALT value between 41 U/L and 400 U/L, be-
ing relapse after IFIN therapy or never treated with IFIN
before. After enrollment, 208 patients were randomly
divided into two groups; pegasys and roferon-A. Pa-
tents in the pegasys group were injected with 180 pg of
pegasys subcutaneously every week and those in the ro-
feron-A group were injected with roferon-A 3 MU
three times a week for 24 weeks, and were followed up
for another 24 weeks.

Parameter examination

The ALT level in serum was detected by an auto-
matic biochemical analyzer.

The HCV RNA level in serum was detected by the
Cobas Amplicor Monitor Test,version 2. ( according to
the instructions of the manufacturer.

The genotype of HCV RINA was determined by
restriction enzyme analysis of PCR product in the region
of 5-NCR of the HCV genome.!%*] In brief, the HCV
RINA was extracted from the serum of the patient and
standard serum containing genotype 1a, 1b, 2a, 2b, 3a,
4a and 6a HCV isolates. Subsequently, reverse-transcrip-
ton was followed by 35 cycles of amplification, each
consisting of 60 seconds at 94 °C, 60 seconds at 55 C,
and 90 seconds at 72 °C, and then 5 pl product of the
first PCR. was taken for the second round PCR. amplifi-
cation. The product of second round PCR. amplification
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was purified and digested by restriction enzyme, in
which the group 1 used Haelll (1 pl), Rsal (1 pl) and
the group 2 used HinFI (1 pl), Mval (1 pl) at 37 °C
for 4-16 hours. According the results of groups 1 and 2,
restriction enzyme digestions of the groups 3 and 4 were
petformed using BstUI (1 pl) at 60 °C for 4-16 hours
and SctFI (1 pl) at 37 °C for 4-16 hours respectively.
The digestive products were analyzed by electrophoresis,
and the genotype of sample was confirmed by the stan-
dard serum.

Before treatment of the patients, their HCV RINA
level in serum, genotype of HCV isolate, and ALT level
were determined, and at the end of treatment the levels
of HCV RINA and ALT in serum were detected also.
The viral response was defined negative when the HCV
RINA level in serum was below 600 IU/ml, and bio-
chemical response defined when the level of ALT was
normal. Negative HCV RINA combined with normal
ALT showed complete response. Sustained viral response
was defined as HCV RINA in serum keeping negarive
during the follow-up. The efficacy of the treatment was
valued when sustained viral response was obtained.

Statistical analysis

The response rate was analyzed in ITT people
through the Cochrane Mantel Haenszel test using the
SAS statistical software.

Results

HCV isolates genotypes were determined in 202 pa-
tients. If one patient infected with mixed genotypes con-
taining genotype 1 isclates, he or she was included in
genotype 1 group. Of the 202 patdients, 158 (78.22%)
were infected with genotype 1 HCV isolates and 44
(21.78%) with genotype non-1 isolates.

In the pegasys group, 3 of 106 patients were not
determined for HCV genotypes. In the genotyped pa-
tients, 82 (79. 61%) infected with genotype 1 and
21(20.39%) with genotype non-1 HCV isolates. In the
roferon-A group, the HCV genotypes of 3 patients
could not be determined, and 76 (76.77%) patients in-
fected with genotype 1 and 23 (23.23%) with genotype
non-1 HCV isolates. The composition of general data
including age, sex, HCV genotype, and HCV RNA
load was not different between the two groups.

Overall, the end-treatment viral response ( ETVR)
rate of the patients infected with genotype non-1 was
higher but not more significant than that of the patients
infected with genotype 1; but the biochemical response
rate in the genotype non-1 patients was more significant
than that in the genotype 1 patients at the end of treat-
ment. The sustained viral response (SVR.) and biochemi-
cal response rates of genotype non-1 were more signifi-
cant than those of genotype 1 (Table 1).
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Table 1. The overall viral response and biochemical response rates in genotype 1 and non-1 patients {%)

Viral response Biochemical response
" ETVR ¥/ P value SVR ¥/ P value 24-weck 7/ Pvalue 48-weck /P value
Genotype 1 158 53.80 0.798/0.372 25.32 5.313/0.021 4.14 4.480/0. 034 7.97 7.678/0.006
Genotype non-1 44 61.36 43.18 59.09 61.36

Table 2. The biochemical and viral response of genotype land non-1 from pegasys and roferon-A groups at the end of treatment

Biochemical-response(%) 7/ P value ETVR (%) ¥/ P value Complete response(%) ¥/ P value
Pegasys
Genotype 1 31(37.80) 3.968/0.046 63(76.83) 0.164/0. 686 25(30.49) 3.525/0.061
Genotype non-1 13(61.90) 17(80.95) 11(52.38)
Roferon-A
Genotype 1 34(44.74) 0.984/0.321 22(28.9) 1.704/0.192 19(25.00) 0.011/0.916
Genotype non-1 13(56.52) 10(43.48) 6(26.09)

Table 3. The biochemical and viral response of genotype land

non-1 from pegasys and roferon-A groups at the end of follow-up

Biochemical-response (%) 7/ P value SVR. (%) /P value Complete response (%) ¥/ P value

Pegasys

Genotype 1 36(43.90) 9. 188/0. 002 29(35.37) 6.735/0.01 23(28.05) 8.429/0.004

Genotype non-1 17(80.95) 14(66.67) 13(61.90)
Roferon-A

Genotype 1 24(31.58) 1.109/0.292 11{14.47) 0.688/0. 407 10(13.16) 0.001/0.989

Genotype non-1 10(43.48) 5(21.74) 3(13.04)

Table 4. The relapse rates of genotype 1 and non-1 patients in pegasys and roferon-A groups
Pegasys )f/ P value R.oferon-A f/ P value Overall relapse (%) f/ P value

Genotype 1 55.56% (35/63) 5.4959/0.02 72.73% (16/22) 1.5742/0.21 60. 00% 5.8585/0.016
Genotype non-1 23.53% (4/17) 50.00% (5/10) 33.33%

After being layered by the drugs used, in the pe-
gasys group, the biochemical response rate of genotype
non-1 was significantly higher than that of genotype 1;
but the ETVR. and complete response rates were not of
significant difference between the genotype 1 and non-1
patients at the end of treatment. In the roferon-A
group, however, the biochemical, ETVR and complete
response rates were not significantly different between
the genotype 1 and non-1 patients (Table 2).

At the end of follow-up in the pegasys group, the
SVR and complete response rates of the genotype non-1
patients were significantly higher than those of the geno-
type 1 patients; but in the roferon-A group, the bio-
chemical, SVR. and complete response rates were still
not different between the genotype 1 and non-1 patients
( Table 3).

Overall, 85 patients with genotype 1 HCV isolates
showed ETVR., but 60% of them relapsed at the end of
follow-up. The percentage was significantly higher than
that of the genotype non-1 patients. In the pegasys
group, the relapse rates of genotype 1 and non-1 were

55.56% and 23. 53% respectively, and the difference
was significant; but in the roferon-A group they were
72.73% and 50. 00%, and the difference was not signifi-
cant. The relapse rate in the roferon-A group, either
genotype 1 or non-1 patients, was higher than that in
the pegasys group (Table 4).

Discussion

Many studies have indicated that the viral factors affect-
ing the efficacy of IFIN on chronic hepatitis C include
HCV genotype, baseline HCV RINA level in serum and
the viral dynamics of hepatitis C virus after initiation of
IEN treatment.[7-*] HCV genotype is considered not
only associated with HCV RINA level but also with the
viral dynamics of hepatitis C wvirus during the thera-
py.L7 21 It was reported that HCV genotype was one of
the most important factors affecting the efficacy of IFIN
on chronic hepatitis C and that the effect of IFIN on geno-
type 1 was lower than that on genotypes 2 and 3 regard-
less whether or not it was combined with ribavirin. [32-%]
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In this study, 158 (78.22%) of the genotyped patients
were infected with genotype 1 HCV isolates and 44
(21.78%) infected with genotype non-1 HCV isolates.

At the end of treatment, the biochemical, not ETIVR,,
response of patients with genotype non-1 was significant-
Iy higher than that of those with genotype 1. This result
indicated that at the end of the treatment HCV genotype
mainly affected biochemical response to IFN treatment
of patients with chronic hepatitis C. At the end of treat-
ment, although, the ETVR of genotype 1 was not strik-
ingly different from that of genotype non-1, at the end
of follow-up the biochemical response and SVR rates of
genotype 1 were significantly lower than those of geno-
type non-1. This result could be expliined by the im-
munostimulatory activity of pegasys. Kamal(®! reported
that pegasys alone or combined with ribavirin treatment
could induce significant increase in the frequency,
strength , and breadth of HCV-specific CD4+ T-cell re-
sponses with type 1 predominance; whereas interferon
alpha-2a monotherapy was associated with lower, fluctu-
ating, short-lived responses. The HCV special cellular
immunity elevated by pegasys might clean virus by kll-
ing the infected cells continually and keep virus load at a
low level. These results indicated that HCV genotype
mainly affected the SVR to IFN treatment of patients
with chronic hepatitis C.

After being layered by the drugs used in the pegasys
group, the biochemical response in patients with geno-
type non-1 HCV isolates was significantly higher than
that in patients with genotype 1 HCV isolates at the end
of the treatment, but the difference of ETVR was not
significant. At the end of follow-up, however, the bio-
chemical response and SVR rates of genotype non-1
HCYV isolates were significantly higher than those of geno-
type 1. The results indicated at the early stage of pegasys
treatment for patients with chronic hepatits C, the geno-
type of HCV isolates mainly affected biochemical re-
sponse, but after 6-month treatment it affected not only
biochemical response but also SVR rates. Portal and his
colleagues[®] recreated relapsed patients with chronic
hepatitis C using IFIN or IFIN +ribavirin. It was found
that in combined treattnent group, the ETVR rates be-
tween genotypes 1 and 2 or 3 were not significantly dif-
ferent, but the SVR rates in genotypes 2 or 3 were al-
ways higher than those of genotype 1.

In the roferon-A treated patients, neither biochemi-
cal response and ETVR rates at the end of treatment nor
biochemical response and SVR rates at the end of fol-
low-up were significantly different between the geno-
type 1 and non-1 HCV infected padents. The difference
of SVR between the genotype 1 and non-1 patients was
smaller than that of ETVR,, indicating that some patients
relapsed during the course of follow-up. In the present
study, patients included the relapsed after naive treat-
ment of IFN. In the relapsed patients, the treatment
course should be extended to elevate the SVR rate. The

372 . Hepatobiliary Pancreat Dis Int, Vol 3, No 3 - August 15, 2004

results of Sievert(*] study showed that 65% patients
with chronic hepatitis infected with genotypes 2 and 3
HCV could obtain SVR after 6-month IFIN treatment,
but in the relapsed patients the time of treatment with
IFN + ribavirin was longer than 6 months to get SVR
again. In the present study, why no difference of SVR.
was observed between the genotype 1 and non-1 patients
in the roferon-A treated patients might be in adequate
therapeutic time. It was reported that prolonged thera-
peutic course could elevate the SVR rate.l 3] The re-
sults in Bellobuono ” s study suggested that HCV geno-
type and therapeutic duration were independent predic-
tors assessing SVR_ in the TFIN treatment of patients with
chronic hepatitis C.[**] Moreover Saracco’s study con-
cluded that the duration of therapy rather than the dos-
age of IFN is more important in increasing SVR in
HCV-positive patients with genotypes 1 and 4 who re-
lapsed after IFIN monotherapy. Patients with genotypes 2
and 3 can be effectively retreated with a 6-month course
of combination therapy, avoiding possible side-effects
and waste of resources.!*] A small number of patdents
infected with geotype non-1 in this study might be due
to another possibility that there was not difference of
SVR. between the genotype 1 and non-1 patients in the
roferon-A treatment group.

In our study, the overall relapse rate of genotype 1
was 60.00% and that of genotype non-1 was 33. 33%;
the difference was significant. It was indicated that HCV
genotype could affect the relapse rate. In the pegasys
group of this study, the relapse rate of genotype 1 was
significantly higher than that of genotype non-1. This
could be postulated that after a2 6-month pegasys treat-
ment, most genotype non-1 HCV infected patients
could clean the virus, but a 6-month therapy is not e-
nough for patients with genotype 1 HCV, and pro-
longed therapeutic time or its combined use with ribavi-
rin may help to enhance the SVR rate in the relapsed pa-
tients.

In the roferon-A group of this study, the relapse
rate of genotype 1 was up to 72.73% and that of geno-
type non-1 was 50.00%. It was indicated that either for
genotype 1 or non-1 HCV infected patients the relapse
rate was higher after a 6-month roferon-A treatment. It
was reported that in the patients with genotype 1 HCV,
prolonged time of treatment to one year or combined
treatment of roferon with ribavirin could significantly
enhance the SVR. rate.[#]

In conclusion, among the factors affecting the effi-
cacy of IFIN treatment of patients with chronic heparitis
(2, the genotype of HCV isolates mainly affect the SVR
rate, but the effects of IFIN treatment is also related to
the drugs used as well as the therapeutic course.
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