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Abstract

AIM: To test whether the status of positive cytomega-
lovirus (CMV) DNA detection adds to the predictive val-
ue of IL28B and to further categorize C/T allele carriers.

METHODS: This study included 166 chronic hepatitis
C (CHC) patients who received combined interferon
and ribavirin therapy for 48 wk, 84 spontaneous hepa-
titis C virus (HCV) resolvers who were positive for IgG
anti-HCV antibody and negative for HCV RNA, and
100 healthy subjects who were negative for both HCV
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antibodies and RNA as controls. Genomic DNA from
peripheral blood was used for IL28B rs.12979860 single
nucleotide polymorphism (SNP) and CMV DNA detec-
tion. A 139 bp fragment containing IL28B SNP was
amplified in all subjects by polymerase chain reaction
using a specifically designed primer. Then the IL28B
rs.12979860 SNP was detected by restriction fragment
length polymorphism (RFLP) genotyping. The pres-
ence of CMV DNA was tested by amplification of the
gB1 gene using nested polymerase chain reaction. The
role of CMV and IL28B rs.12979860 SNP genotypes in
determining the response rate to combined interferon
therapy and clinical status of patients were statistically
analyzed.

RESULTS: Current data showed that 67% of patients
carrying the IL28B 12979860 C/C allele had a sustained
viral response (SVR) while the genotypes C/T and TT
were associated with lower SVR rates, 50% and 48%,
respectively. SVR rates for the C/C allele were lower
than other HCV genotypes and/or other populations.
Genotype CC was associated with the response to in-
terferon (P = 0.025). Genotype C/C was reduced from
48% in controls to 14% in CHC patients suggesting its
protective role against progression to chronicity. The
majority of spontaneously cleared subjects (86%) were
C/C, confirming its protective role. The C/T allele was
present in 71% of CHC patients compared with 38%
of controls, so the use of IL28B SNP genotyping only
in these patients may be of little value as a predictor
of response. CMV reactivation occurred in 40% of CHC
patients. Co-infection with CMV seriously diminished
the response to interferon (IFN) therapy, with SVR
rates in C/C genotypes 87.5% in CMV-negative patients
and 12.5% in CMV-positive patients (P < 0.0001). SVR
rates among C/T carriers were reduced to < 50% in
patients with positive CMV DNA while the non-response
rate doubled. These data indicate that a supplemental
assay for CMV viremia adds to the prognostic value of
IL28B genotyping.
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CONCLUSION: The results suggest that both genetic
(i.e., spontaneous) and therapeutic (IFN-based thera-
py) arms are complementary in the battle against HCV.
CMV DNA testing may be of value to better predict the
response to IFN, particularly in IL28B C/T carriers.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

The current standard-of-care for chronic hepatitis C virus
(HCV) infection includes weekly injections of pegylated
interferon-o (peg-IFN) combined with daily oral riba-
virin™? for 48 wk. During the first 3 mo of therapy,
HCYV viral loads usually fall to undetectable levels in re-
sponse to interferon-a.. However, in non-responder (NR)
patients, HCV viral loads persist at or near pretreatment
levels. Among those patients with an initial response
to treatment, known as early virological responders, up
to 50% will relapse after treatment is discontinued and
are known as relapsed responders, whereas the remain-
der will have a sustained virological response (SVR) as
determined by the absence of detectable viremia 6 mo
after treatment has stoppedm. In Egypt, several reports
stated that approximately 50% of patients infected with
genotype 4, the most common among Egyptian HCV
patients, achieve a SVR to this regimen. Genome-wide
association studies have recently revealed that single
nucleotide polymorphisms (SNPs) within or adjacent
to IL28B (19q13) that codes for interferon-A3, predict
spontaneous resolution of HCV™ and a likely SVR
to IFN-based treatment in chronic hepatitis C (CHC)
patients infected with genotypes other than type 4i37
Therefore, IL28B SNPs may have strong predictive
value for the outcome of IFN-based therapy in the dif-
ficult to treat HCV genotype 4 patients, with the hope
that IL28B SNPs will improve future decision-making
in the management of CHC in Egypt. Nevertheless, it
was estimated that IL.28B variations account for about
15% of the inter-individual vatiability of SVR, thus sup-
porting the necessity for additional predictor(s) of the
response to treatment. Recent predictors include vitamin
D deficiency, IFN-c-inducible protein-10 serum levels,
steatosis/insulin resistance[10’17], or IFN-stimulated genes

(ISGs) such as OAS1"™ and MxA!". Therefore, biologi-
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cal models for the prediction of SVR should include a
variety of parameters besides IL28B genotyping, as this
would offer better accuracy compared with IL28B typing
alone!"”. Recently two predictors for SVR in genotype 4
patients were reported; first, reactivation of CMV infec-
tion”” and second, SNP at exon 7 splice acceptor site
of 22 5’0OAS gene“sl. The role of several genetic factors
that influence spontaneous or treatment-induced HCV
clearance, such as ISGs and genes encoding the natural
killer cell receptor KIR2DL3 and its ligand, and human
leukocyte antigen C group 127 should be re-analyzed
parallel with the IL.28 genotype. A major difficulty in
decision-making for prediction of the response at the
start of treatment is the high frequency of heterozygous
carriers rs 12979860 C/T among chronic HCV patients,
ranging from 45% to 70% of the CHC populations and
provide vague predictive results. This means that the
predictive value of rs 12979860 SNP will not be use-
ful in almost half the patient population. The search
for additional predictive factors for response is man-
datory. Co-infection with other pathogens is, in some
instances, an interfering factor against host genotype-
based prediction. Several studies revealed comparable
associations between I1.28B variations and treatment-
induced HCV clearance in patients co-infected with hu-
man immunodeficiency virus (HIV)****. For example,
one study in HIV co-infected patients reported 2-3-fold
higher SVR rates for HCV genotypes 1 and 4 according
to 1512979860 C/C »s C/T, T/T, but no difference for
HCV genotype 3 according to 1512979860 C/C »s C/T,
T/ T Recently, active CMV infection was shown by
our laboratory™ to dramatically interfere with SVR rates
in genotype 4 CHC patients, probably by inhibiting the
JAK-STAT cascade. We, therefore, hypothesize that the
role of CMV in the I1.28B association with SVR should
be a strong candidate for further categorization of C/T
genotype carriers.

MATERIALS AND METHODS

Subjects

The present study comprised 350 subjects, including 166
CHC patients, 84 spontaneous HCV resolvers and 100
healthy control subjects.

Chronic HCV patients: All 166 patients had mild liver
disease FO-F3 according to the Metavir classification””.
All subjects had undetectable HBV surface antigen (HB-
sAg), Anti-schistosoma antibodies (Abs), and autoim-
mune Abs. None of the patients had a history of long-
term drug use, aflatoxins consumption or alcohol intake.
All patients were infected with HCV genotype 4. Patients
included 105 males and 61 females, with an age range of
19-57 years. None had uncontrolled type 1I diabetes mel-
litus, thyroid dysfunction or obesity. All patients received
weekly injection of peg-IFN-q plus daily oral ribavirin
treatment for 48 wk. Eighty six patients achieved a SVR,
namely undetectable HCV RNA 24 wk after the end of
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the treatment response that was achieved after 48 wk,
i.e., a total of 72 wk. The remaining 80 patients were NR
who failed to achieve a SVR, i.e., either did not respond
to therapy after 12 wk or achieved undetectable viremia
but failed to maintain the state of no viremia till 48 wk

(breakthrough) or post 48 wk (viral relapse).

Spontaneous HCYV resolvers: Eighty four subjects who
tested positive for IgG anti-HCV Abs (3rd generation)
and negative for HCV RNA were enrolled in the study.
Patients included 53 males and 31 females, with an age
range of 18-55 years.

Controls: One hundred healthy subjects who tested
negative for both IgG anti HCV Abs and HCV RNA
served as controls for the IL.28B SNP and CMV reacti-
vation studies. Also, they were negative for HBsAg, anti-
schistosoma Abs, autoimmune Abs and CMV DNA.
Subjects included 50 males and 50 females, with an age
range of 18-64 years. None of subjects had a history of
liver insult, either viral, metabolic or drug exposure.

Methods

Extraction of peripheral blood DNA: Peripheral blood
was withdrawn from all subjects into EDTA solution
and DNA was extracted using genomic DNA extraction
kit (Qiagen, Milan Italy). Plasma samples were separated
before DNA extraction and utilized for testing HBsAg,
anti schistosomiases Abs and autoimmune Abs (ANA,
AMA, LKM1, ASMA). Purified genomic DNA was used
for IL28B SNP analysis and for testing the presence of
CMV DNA.

Detection of IL-28B 1512979860 C/T polymorphism:
Genotyping for the IL-28B 1512979860 C/T poly-
morphism was performed according to Fabris ez a/*
with minor modification by polymerase chain reaction
based restriction fragment length polymorphism (PCR-
RFLP). Using purified genomic DNA, a 139 base-pair
(bp) product was obtained with the forward primer
5-CCAGGGCCCCTAACCTCTGCA-3’ and the re-
verse primer 5-GGGAGCGCGGAGTGCAATTCA-3,
newly designed with the aid of NCBI Primer-Blast Tool
(http://www.ncbi.nlm.nih.gov/tools/primet-blast/).
Amplification was carried out in a total volume of 10 pyL
containing 10 mmol/L Tris-HCl (pH 8.3), 50 mmol/L
KCl, Tween-20 0.01%, 0.2 mmol/L deoxyribonucleo-
tides, 2-4 pmol of each primer, 2.0 mmol/L MgClI2, 0.5
units hot-start Taq DNA polymerase (Righ Taq, Euro-
clone, Milan, Italy) and ~10 ng of genomic DNA. The
thermal protocol for amplification included 35 cycles of
denaturation (at 95C for 60 s), annealing (at 64 'C for
60 s), and polymerization (at 72°C for 60 s). Ten pl of
the amplicons were digested with 1 unit of the BstU-I
restriction endonuclease (New England Biolabs, Hitchin,
UK) in a total volume of 20 ulL at 37 °C for 4-6 h or
overnight. The fragments were resolved by electropho-
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resis in 4% agarose gel after staining with ethidium bro-
mide. A band of 139 bp indicated the T'T genotype, 109
bp indicated the CC genotype; 139 + 109 bp indicated
the CT genotype.

PCR amplification of the CMV gB gene: Primers for
the first-round PCR were derived from the gB region of
CMYV, and PCR protocols were followed as described
previouslylz&29J The amplification mixture contained 10
pmol of each primer (CMV1 and CMV2), 0.2 mmol/
L from each dNTP (Promega, Madison, WI, United
States), 0.1 U Taq polymerase (Promega, Madison, WI,
United States), 1 ul. Taq buffer, 5 pL. template, and dis-
tilled water to a final volume of 20 pl.. A negative con-
trol tube (in which water replaced the DNA sample) was
incorporated into each run. A sample from the first PCR
product was used as a template in a second-round PCR
(nested). Briefly, 1 uL. of first round product was added
to the reaction mixture, which is the same as the first-
round reaction mix except for use of CMV3 and CMV4
as nested primers. The thermal cycling protocol was as
follows: 1 min at 94 °C, 1 min at 55°C and 1 min at 72°C
for 30 cycles. Then, the nested PCR products were ana-
lyzed with 3% agarose gel electrophoresis and stained
with ethidium bromide. A result was considered positive
when a clear 100 bp product was visible on the gel.

Primers used for the first and the second-round PCR
were CMV1: 5>-GAGGACAACGAAATCCTGTT-
GGGCA-3’; CMV2: 5-GTCGACGGTGGAGATACTG
CTGAGG-3’; CMV3: 5-ACCACCGCACTGAGGAAT-
GTCAG-3’; and CMV4: 5-TCAATCATGCGTTT-
GAAGAGGTA-3.

Assessment of SVR status (teal-time and RT-PCR of
HCV RNA: As reported in our previous study””.
Disappearance of viremia was confirmed by a variety
of tests including RT-PCR using nested primers derived
from the highly conserved HCV 5’UTR and real-time
PCR. These tests were done 3, 6, 12 and 18 mo after the
start of IFN therapy. HCV RNA was extracted using the
BIOZOL-total RNA extraction reagent kit (Hangzhou
Bioer Technology, Hangzhou, China). Nested RT-PCR
performed in a 25 pl. reaction mixture containing 20
units of avian myeloblastosis virus reverse transcriptase
(Clontech, Mountain View, CA, United States), 200-400
ng of total cellular RNA as template, 40 units of RNAsin
(Clontech), 0.2 umol/L from each dNTP (QBIOGENE,
Carlsbad, CA, United States), and 50 pmol of the reverse
primer P2. The reaction was incubated at 42°C for 60
min and denatured at 98 'C for 10 min. Amplification of
the highly conserved 5-UTR sequences was done using
two rounds of PCR with two pairs of nested primers.
First-round amplification was done in 50 pL. of reaction
containing 50 pmol from each of the P1 forward primer
and P2 reverse ptimer, 0.2 mmol/L from each dNTP, 10
pL from RT reaction mixture as template and two units
of Taq DNA polymerase (Finnzyme, Woburn, MA, Unit-
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Figure 1 Distribution of LI28B rs12979860 single nucleotide polymorphism alleles among a healthy Egyptian population, spontaneous clearance and
chronic hepatitis C patients. A: A hundred healthy subjects representing ethnic backgrounds of the Egyptian population were typed for IL28B single nucleotide poly-
morphism (SNP) rs 12979860. The distribution of different allele frequencies is depicted as a pie chart; B: Eighty four patients with spontaneous clearance from hepa-
titis C virus (HCV) infection were typed for IL28B SNP rs 12979860. The distribution of different allele frequencies is depicted as a pie chart; C: A hundred and sixty
six chronic hepatitis C (CHC) patients with low F scores (F0-F2) were typed for IL28B SNP rs 12979860. The distribution of different allele frequencies is depicted as a
pie chart.

ed States) in a 1 X buffer supplied with the enzyme. The ing SPSS 9.0 statistical software (SPSS Inc., Chicago, 1L,
thermal cycling protocol was as follows: 1 min at 94 °C, United States). The odds ratio (OR) and 95% confidence

1 min at 55°C and 1 min at 72°C for 30 cycles. The sec- interval (CI) were calculated to assess the relative risk
ond round of amplification was done similar to the first confidence. A two tailed P-value 0.05 was considered
round, except for use of the nested reverse primer p4 and statistically significant.

forward primer p3 at 50 pmol each. A fragment of 171
bp length was identified in positive samples. Primer se-
quences were as follows: P1: 5>-AACTACTGTCTTCAC- RESULTS

GCAGAA-3’; P2: 5-GGTGCACGGTCTACGAGA- IL 28 C/C frequency in spontaneous resolvers of HCV
CCTC-3’; P3: 5-GTGCAGCCTCCAGGACCC-3% and infection

P4: 5-ACTCGGCTAGCAGTCTCGCG-3. To test the hypothesis whether patients who spontane-
HCV quantitation was performed using the Fluo- ously cleared HCV infection during or shortly follow-
rescence Quantitative Detection kit (Hangzhou Bioer ing the acute phase bear the protective C/C allele more

Technology, Hangzhou, China). HCV RNA was reverse frequently than healthy subjects, we typed the IL28 B
transcribed and a specific fragment was amplified with SNP (rs 12979860) in 84 spontancous resolvers and 100
specific primers in a one-step RT-PCR reaction. The healthy subjects. The results of this study were previous-
products were detected using specific Tagman-MGB ly described by our laboratory and are shown in Figure
Probes. The real-time RT-PCR reaction was done in 50 1A and B, which clearly indicate the protective role of
pL of reaction containing 25 uL. RT-PCR mix, 2.5 uL the C/C allele in patients who spontaneously cleared the
Mn™', 1.5 pL HCV probe mix, and 1 pL internal control. virus, where C/C was present in 86% of spontaneous
Then 20 uL of the corresponding HCV RNA template resolvers »s 48% of healthy subjects.

were added. For the standard, 20 ul. of the standards

control 1-4 were added. All PCR tubes were placed in IL28B C/C frequency in chronic HCV patients

the real-time PCR Detection Instrument. The thermal To examine the allele frequencies of the C/C genotype

cycling protocol was as follows: one cycle (30 s at 90 C, according to progression to chronic HCV infection,
20 min at 61 'C and 1 min at 95 'C) followed by 30 cycles we compared the 1L28B typing data derived from 166
and 50 cycles (15 s at 95°C, 1 min at 60 'C). chronic HCV patients with 84 subjects with spontane-
ous clearance of HCV. The results showed that the
Statistical analysis frequency of the protective C/C allele was markedly
The significance of the response to IFN therapy was decreased from 86% in spontaneous resolvers to 48%
investigated by multivariate logistic regression analysis. in healthy controls to 14% in CHC patients regardless
CMV significantly affected the HCV response rate in C/ of their response to IFN therapy (Figure 1A-C). This
T heterozygous carriers. The frequency of rs 12979860 decline was associated with a comparable increase in the
SNP was compared in the control group »s the CHC heterozygous C/'T from 7% in spontaneous tesolvers to
patient group. All statistical analyses were performed us- 38% in healthy subjects and to 71% in CHC patients.
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Table 1 Statistical analyses of the different IL28B genotypes

and alleles in non-responder and sustained viral response
patients 7 (%)

Non-responders Responders Odds 95%Cl P value

(NR = 79) (SVR = 87) ratio
CC (n=24) 8 (33.3) 16 (66.7) 4575 1376-7.846 0.025
CT(n=117) 58 (49.6) 50 (50.4) 0.858 0.538-1.449 0.589
TT (n = 25) 13 (52) 12(48) 0978 0.758-1.759 0.464
C (n=165) 74 (44.8) 91(552) 1.636 0.773-3.465 0.198
T (n=167) 84 (50.3) 83(49.7) 0798 0598-1.349 0.604

Frequencies of genotypes and alleles at IL28B SNP were compared
between SVR and NR patients. Genotype CC were associated with SVR (P
=0.025). SVR: Sustained viral response; NR: Non-responder.

Rate of SVR in patients with the rs12979860 C/C allele
Among 166 CHC patients treated with combined IFN
and ribavirin therapy, 79 patients did not achieve a SVR
while 87 patients achieved a SVR. The effect of differ-
ent IL28B genotypes and alleles on the HCV response
to IFN treatment are shown in Table 1. The genotype
CC was associated with response to IFN (P = 0.025).
Of the 24 CHC patients bearing the C/C allele, 16 (67%)
achieved a SVR, while the other two genotypes C/T and
TT were associated with lower SVR rates: 50% and 48%,
respectively (Figure 2).

Association of CMV reactivation with SVR rates in C/C
patients

The PCR results of the CMV gB gene showed that
66/166 (40%) of chronic HCV patients have detectable
CMV DNA. Since we have previously shown that coin-
fection with CMV seriously diminished the response to
IFN therapy, it was tempting to examine whether this
co-infection is associated with lower SVR rates in C/C
holders. The data shown in Figure 3 clearly demonstrate
that positive CMV DNA dramatically reduced the SVR
rates in C/C genotypes as represented by a 12.5% SVR
rate in CMV-positive patients compared with 87.5% in
CMV-negative patients (P < 0.0001).

Sorting of C/T genotype according to association with
CMV infection

Since the C/T allele represents the majority of CHC
patients (117/166) (71%), the use of IL28B SNP geno-
typing may be of little value as a predictor of response
prior to starting the treatment regimen. Therefore, there
is a great need to include another factor that was pre-
viously known to affect SVR rates. Table 2 shows the
results of CMV testing in CT genotype patients. Specifi-
cally, CMV DNA was detected in 71% of NR patients
and in 29% of SVR patients. In Figure 4, the SVR rates
among C/T cartiers was reduced to < 50% of its value
in cases where patients had positive CMV DNA On the
other hand, the NR rate doubled in cases of positive
CMV DNA. These data indicate that a supplemental
assay for CMV viremia adds to the prognostic value of
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Figure 2 Rate of sustained viral response in IL28B variants. Among 166
chronic hepatitis C (CHC) patients treated with combined interferon (IFN) and
ribavirin therapy, 80 patients did not achieve a sustained viral response (SVR)
while 86 patients achieved a SVR. Among the 14% (24) of CHC patients bear-
ing the C/C allele, 67% (16 patients) achieved a SVR, while the other two
genotypes C/T and TT were associated with lower SVR rates; 50% and 48%,
respectively. Genotype CC was associated with response to IFN (P = 0.025).
HCV: Hepatitis C virus.

90 r
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P < 0.0001
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Figure 3 Association of cytomegalovirus reactivation with sustained viral
response rates in C/C patients. The data shown clearly demonstrate that cy-
tomegalovirus (CMV) reactivation has dramatically reduced the sustained viral
response (SVR) rates in C/C genotypes as represented by a 12.5% SVR rate
in CMV-positive patients compared with 87.5% in CMV-negative patients (P <
0.0001).

11.28B genotyping;

DISCUSSION

Several predictive factors have been reported recently
for SVR rates for combination therapy in HCV infec-
tion. Viral factors, other than viral loads and genotypes
were reported, including substitutions at core amino
acids 70 and 917" IFN sensitivity determining region
variations™ and IFN and ribavirin response determin-
ing region variations”™. SNPs within 2 number of host
genes were found to be associated with different treat-
ment outcomes to therapy. These include IFN-a path-
way genes” and TFN-stimulated genes such as OAS"
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Table 2 Influence of cytomegalovirus infection on response

rate to interferon combined therapy in chronic hepatitis C
virus infected patients with IL28B CT genotype 7 (%)

HCV response to  IL 28B genotype (CT) IL 28B genotype (CT)

treatment +ve CMV patients -ve CMYV patients
(n =117) (n = 45) (n=172)
NR (1 = 59) 32 (71) 27 (38)
SVR (1 = 58) 13 (29) 45 (62)

Reactivation of cytomegalovirus (CMV) was assessed by amplification of
viral genome in all patients. Association of IL28B genotype CT and CMV
emia with response to interferon based therapy is illustrated in this table.
SVR: Sustained viral response; NR: Non-responder.

and MxA"™. The widely studied 1L28B SNP allele was
reported to correlate with a favorable therapeutic re-
sponse and was also associated with spontaneous clear-
ance of HCV". Thomas ez al” reported that the allele
related to HCV clearance, namely rs 12979860 C/C, was
the major allele in the majority of Asian and European
countries. Conversely, patients of African ancestry had
lower C/C allele frequency and SVR rates. The cut-
rent data indicate that the Egyptian population infected
mainly with genotype 4 has an intermediate response
between that of the populations of African and Euro-
pean ancestries, i.e., the C/C allele frequency in normal
subjects was 48% »s > 50% in Europeans and ~35% in
Africans while SVR rates in the currently studied CHC
patients were 67% »s ~80% in Europeans and ~50%
in Africans. One of the most interesting aspects of the
current study is the dramatic decline in C/C frequency in
CHC patients (from 48% in controls to 14% in genotype
4 infections), thus allowing speculation that protective
IL.28B variations provide a more substantial advantage in
acute HCV genotype 4. In a similar study on a German
cohort, the rs12979860 C/C genotype was found in 49%
of uninfected subjects and declined in chronic infection
to 42.7% of HCV genotype 2 and 3 patients and 33.9%
of HCV genotype 1 patients[35]. Taking together the data
from the German cohort and the data of the current
study, we may speculate that HCV genotype 4 has the
highest advantage of viral clearance during acute infec-
tion followed by genotype 1 and lastly genotypes 2 and 3.

Strong evidence from the current data on the sig-
nificant protective effect of the IL.28 B variant in acute
HCV 4 is the high percentage of the C/C genotype
among spontancously cleared individuals, i.c., positive
HCV Abs and negative HCV RNA compared with con-
trols and CHC patients (86% »s 48 and 14%, respective-
ly). The lack of a protective role of the C/C genotype
in 14% of CHC patients suggests that, in CHC patients
with the C/C genotype, other factors are involved in
development of chronic infection. It is tempting to hy-
pothesize that IL28B C/C in those 24 CHC patients was
not sufficient to provide substantial tendency towards
viral clearance and consequently explains the relatively
lower figure for the C/C association with SVR rate in
the present cohort compared with Asian and Euro-
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Chronic HCV patients with IL28B C/T genotype
(n=117)

Figure 4 Sorting of C/T genotype according to association with cyto-
megalovirus infection. The sustained viral response (SVR) rates among C/T
carriers, is reduced to < 50% of its value in cases where patients had cyto-
megalovirus (CMV) reactivation. On the other hand, the non-response rate is
increased 2-fold in cases of CMV reactivation. HCV: Hepatitis C virus.

pean studies. In a recent study from our laboratory co-
infection with active CMV vitemia induced severe failure
to achieve acceptable rates of SVR™. Infection with
CMYV has evolved multiple mechanisms for disrupting
the IFN-stimulated JAK/STAT signal transduction. It
appears to inhibit IFN-q responsiveness by decreas-
ing JAK1 protein, which is an essential component of
IFN-q, signaling™. It was reported that CMV blocks
IFN-stimulated gene factor 3 (ISGF3)-dependent (MHC
class I, 27,5-OAS, and MxA) and ISGF3-independent
gene expression in infected cells. Moreover, the essential
component of ISGF3, p48, is significantly decreased
by CMV. Therefore decreased JAK1 and p48 protein
would inhibit IFN-q stimulated signal transduction,
transcription factor activation, and gene expression, thus
it is likely to globally block IFN-stimulated responses in
CMV-infected patients[37]. The dual analysis of both roles
of IL28B SNP and CMV co-infection clearly showed
that C/C carriers not infected with CMV have a 7-fold
higher rate of SVR than those C/C patients co-infected
with CMV. One of the major problems in decision-
making on an individual patient basis is the overwhelm-
ing preponderance of the IL28B C/T genotype among
the current CHC cohort as well as other cohorts™ .
The present results indicate that the IL28B SNP is not
the only factor that influences the IFN-induced antiviral
activities of host cells against viral infection. The present
results showed a 2-fold increase in SVR rate in CMV-
negative over CMV-positive C/T carriers and cleatly
highlight the significance of additional testing for CMV
viremia besides IL28 genotyping to set a model for accu-
rate prediction of response to combined therapy in C/T
carriets.

In conclusion the current results allow us to specu-
late that both genetic (i.e., spontaneous) and therapeutic
(IFN-based therapy) arms are complementary in the
battle against HCV where poor spontaneous clearance is
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associated with higher IIFN-mediated response as in gen-
otypes 2 and 3. On the other hand, the difficult to treat
genotypes 1 and 4 have clearly better chances for spon-
taneous resolution. Furthermore, CMV DNA testing
may be of value at the moment to make better prognos-
tication on response to IFN particularly in heterozygous
carriers. Needless to say the search for supplemental
predictive host factors will never stop at least in the near
future.
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