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Background and purpose: Hepatitis C virus (HCV) infection is the major cause of
chronic hepatitis, liver cirrhosis and hepatocellular carcinoma in industrialized
countries. However, HCV infection is curable and its complications can be prevented
by antiviral therapy. Currently, the most effective treatment of chronic HCV infection
is based on a combination of pegylated interferon (PEG-IFN) and ribavirin (RBV).
Even with this treatment regimen, however, sustained virological response (SVR)
rates for those infected with the most resistant genotypes, HCV-1a and -1b, still hover
at ~50%. Considering the high cost and the significant side effects associated with this
combination therapy, it is worthy to identify patients most likely to benefit from
therapy. As the HCV genotype is one of the major factors affecting IFN-based therapy
response, IFN resistance is, at least partly, genetically encoded by HCV itself.
In this context, HCV-nonstructural protein SA (NS5A) has been widely discussed for its
correlation with IFN responsiveness. Therefore, in this study we aimed to explore a
predictive marker within NS5SA protein by which the hepatologistes can predict the
ultimate virological response of HCV-lb-infected patients treated with PEG-

IFN/RBYV combination therapy.

Methods: Pretreatment sequences of NSSA of HCV were analyzed for 45 HCV-1b
infected patients who were treated in Kobe Asahi Hospital with PEG-IFN/RBV
combination therapy for 48 weeks followed by follow-up cbservation for 24 weeks.
Quantitative estimation of HCV-RNA in patients’ sera was also performed before the
freatment and at 4 weeks intervals during the whole observation period (72 weeks).
As well as, HCV-core antigen titers were assessed before the treatment and at 24

hours, 1 week, 2 and 4 weeks after the initiation of the treatment.

Results: Of 45 patients enrolled in this study 21 (47%) achieved sustained virological

response (SVR), patients who had undetectable level of serum HCV-RNA 72 weeks
after the initiation of PEG-IFN/RBV therapy, whereas the remaining 24 (53%)
patients were non-SVR. When the pretreated4sequences of HCV-NSSA obtained from
SVR and non-SVR were aligned and compared to the consensus sequence, the mean
number of amino acids (aa) mutations in the \}aﬁable region 3 (V3) plus its upstream
flanking region of NSS5A (aa 2334-2379), referred to as IFN/RBV resistance-
determining region (JRRDR), was significantly higher for HCV isolates obtained
from SVR patients than for those obtained from non-SVR patients. Subsequently, we
carried out the receiver operating characteristic (ROC) curve analysis to estimate a
cutoff number of mutations in IRRDR predicting SVR. The result revealed that six
mutations were an optimal number of mutations to predict SVR; because it achieved
the highest sensitivity (76%) combined with the highest specificity (92%) and yielded
an area under the curve of 0.81. Indeed, sixteen (76%) of 21 SVR, but only 2 (8%) of

24 non-SVR, had HCV with >6 mutations in IRRDR (IRRDR>6) (P < 0.0001).

Furthermore, when the IRRDR sequences obtained from all 45 patients were aligned
along with the consensus sequence, we also noticed that 10 (48%) of 21 patients with
SVR had alanine at position 2360 (Ala®®) whereas only 3 (13%) of 24 patients with

non-SVR did (P = 0.02).

In the purpose of analyzing the impact of IRRDR sequence variation on HCV
kinetics during PEG-IFN/RBYV treatment, firstly, by using Kaplan-Meter analysis, we
analyzed the viral clearance rates of patients infected with HCV of IRRDR>6 and

those with IRRDR<S at 4-week intervals during the treatment period (48 weeks). This



analysis clearly demonstrated that, after the initiation of the IFN/RBV treatment,
HCV clearance was achieved significantly more rapidly in patients infected with
HCYV isolates with IRRDR>6 than those with IRRDR<S5, with the difference between
the two groups being statistically significant (P < 0.0001, log-rank test).

Secondly, we analyzed the correlation between the degree of sequence variation in
TRRDR and the proportion of patients who could achieve a certain reduction rate of
HCV-core antigen titre during the early stages of treatment period. The result
obtained clearly revealed a significant correlation between IRRDR>6 and the
proportion of patients who could achieve’ the very rapid reduction of HCV core
antigen titers 24 hours and 1, 2 and 4 weeks after the initiation of treatment. Most
notably, all 18 patients infected with HCV isolates of IRRDR>6 achieved significant
(=1 log) reduction and/or disappearz'mce of serum HCV core antigen titers 24 hours
after the first dose of PEG-IFN/RBV whereas 10 (37%) of 27 patients with HCV of
IRRDR<S5 did (P < 0.0001). This, in particular, suggests a possible influence of
IRRDR>6 on HCV replication kinetics during IFN-based therapy since the direct

effect of IFN begins a few hours after the first dose.

Consequently, by using multivariate logistic regression analysis, we aimed to identify
significant independent SVR predictors. This analysis yielded IRRDR mutations
dichotomized at 6 (odds ratio = 16.0; CI, 2.4 — 104.3; P = 0.004) and Ala® (odds

ratio=9.3; CI, 1.1 — 78.8; P = 0.04) as independent predictors of SVR.

Finally, in the term of positive and negative predictive values, we assessed the
predictability of SVR and non-SVR using IRRDR>6 and Ala®®. Interestingly, the

positive predictive value of IRRDR>6 for SVR was 89% (16/18; P= 0.0007) with its

negative predictive value for non-SVR being 81% (22/27, P = 0.0008). Similarly,
Ala®® could also predict SVR with positive predictive value of 77% (10/13; P =

0.046).

Conclusipn: Our present results suggest that a high degree of sequence variation in
IRRDR (IRRDR>6), and a particular aa mutation (Ala”*) to a lesser extent, would be

a useful marker(s) to predict SVR.
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CHFFA A A (HOV) 12 & 5 BIFFRDWBIC I A ¥ 5 —7 = 0 Y (PEG-TEN)
YAV (RBY) GBSV 5T 5, HOV-1b & A AR B0 BE DKL
PIRRIZ XV 7 A VR % 5E2IZHERR L sustained virological responder (SVR) 1272 5 23,
P %4811 A LA 5377 L Non-SVR 1272 5, SVR. Non-SVR A$EF 5 KT 1L BEH
ETANAAOBRF DB L EZbNDH, TOEBHREBEIIAL L TIIRY, AR
Tix, HCV NS5A @ IFN/RBV resistance-determining region (IRRDR) BZE &M
PEG-IFN/RBV HfRIIER O SVR OFRIRFL LTERTH N E I pERILE,

PEG-IFN/RBV GHfIss: (48 M) %47\, 6 » ABEIES L HOV-1b BT/ B
454D 9 % SVR I 21/45 (47%) , Non-SVR iX 24/45 (53%) C., Non-SVR @ 11/24 (46%)
i% complete non-responder (CNR) , 13/24 (54%) %3 relapser T o 7‘:01_‘%%‘@%*@ HCV
£ NSbA HARR L#ET I ) BESIZRD, a2 ARSI HEBL, T0EEP
FRTe, ORER., HCVNS5AVS (i % &1r 2a.2334-2379 O (RRDR LD 0
ZEREIL Non'SVR IZ A~ SVR CHEI B o7z (P<0.001), Non-SVR O 2/24 (8%).
SVR @ 16/21 (75%)ic IRRDR ®ZE & (>6) KR H b, IRRDR HFEE(>e) &
PEG-IFN/RBV B HEICAEBIZER® bz (P<0.0001), CNR (23 Cik IRRDR BZER
CeNIFD BT (P<0.0001), relapser T 2/13 (15%)DH THh -7 (P<0.001), SVR
D 10/21 (48UNTIV T Ala2360 33585 Bz 4%, Non-SVR Ti 3/24 (13%)DH ThH -1
(P<0.05), F72. SVR D 9/21 (43%)Z35v T Thr2s78 3558 572 2% Non-SVR Tl 3/24
(13%) DHThHo72(P<0.05), Tz, B OFERAL M LIR-72ER L HCVRNA &, core
FURE L OBz OVWTHRE Lz, IRRDR BERC6) © SVR BHEEHRIT 89% (16/18;
P<0.001), B&MEAY R 82% (22/27; P<0.001) THh o7z, SVR T IRRDR BER(6) 1558
Bk 16 HLTITEWT, PEG-IFN/RBV #5 24 BELLAIC core HREDEEL 2



HQCllog) BRH BT (P<0.0001),

PLE, ARFEIE, HCV NS5A © IFN/RBV resistance-determining region (IRRDR) &
ZEN PEG-IFN/RBY GFAFERO SVR OFREF L LTERATHE» Y5 hERFL
TR TH AP, R 51T o SVR, Non-SVR 28 ET AEFIzoWT HCV
NS5A @ IRRDR BAR(C6) R IRRDREZERKE) BMEBTHH L I LERL.EDIT,
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