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Abstract. - OBJECTIVE: To investigate the
significance of the combined treatment with
ganciclovir and interferon for patients with he-
patitis C (HCV) liver fibrosis.

PATIENTS AND METHODS: We retrospective-
ly summarize 86 patients with hepatitis C treated
in our hospital from October 2013 to October
2015. 49 cases, considered as control group, re-
ceived combined treatment with o-interferon and
ribavirin; 37 cases, considered as observation
group, received combined treatment with ganci-
clovir and interferon. The changes of liver fibro-
sis, viral replication and liver function of both
groups were compared for two weeks and six
months.

RESULTS: The levels of sera hyaluronic acid
(HA), laminin (LN), type IV collagen (IVC) and
type lll procollagen (Pl NP) of both groups were
reduced after treatment, and the observation
group improved more significantly (p < 0.05).
Compared to the rate of antigen-positive after
treatment and HCV copy number before and af-
ter treatment, the differences were not statisti-
cally significant (p > 0.05). The level of alanine
aminotransferase (ALT) of the control group in-
creased after treatment, compared with that be-
fore. This was done along with the decrease of
the level of albumin. By contrast, the level of
ALT in the observation group was reduced and
the level of albumin was increased compared
with that before (p < 0.05).

CONCLUSIONS: Ganciclovir combined with
interferon may further reduce the fibrosis
process of patients with hepatitis C, and may
improve liver function. The effect of antiviral
was similar as ganciclovir combined with Inter-
feron was comparatively good applied, safety
and effectiveness.
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Introduction

According to World Health Organization sta-
tistics, about 200 million people are infected with
chronic hepatitis C (referred to as “HCV?™).
About 35% are found in China, among which, 10
to 20% of patients are at risk for cirrhosis and
liver cancer'. As a positive strand RNA virus,
with significant heterogeneity and a high degree
of variability, Hepatitis C virus is easy to pro-
duce resistance to antiviral drugs®. In the current
clinic, ganciclovir combined with Interferon is
regarded as the standard treatment. It has 40 to
50% sustained viral response (SVR) to genotype
1, 70 to 80% to genotype 2 and genotype 3°. In
China, we focus on genotypes 2 and 3. However,
due to non-typical manifestations in the early
clinic and poor management in incipient identifi-
cation and intervention norms, it easily leads to
poor treatment effect*. Liver fibrosis is a neces-
sary stage for chronic active hepatitis progressing
to cirrhosis. The processes of reverse liver fibro-
sis are of great significance to improve the anti-
viral effect and the prognosis®. Ganciclovir gives
priority to inhibit viral DNA synthesis, which
plays an important role in the treatment of cy-
tomegalovirus infection®. Recently, we have seen
the gradual expansion of the scope of ganciclovir
application, such as herpes zoster virus, infec-
tious mononucleosis syndrome, and viral en-
cephalitis. Some studies have shown that’, ganci-
clovir has interventional effect on the process of
liver fibrosis and liver cirrhosis process caused
by various kinds of liver viruses. But the exact
mechanism is still unclear. The purpose of the
current study was to analyze the clinical effect of
ganciclovir combined with Interferon towards
patients with hepatitis C liver fibrosis and pro-
vide new ideas for the prevention of hepatitis C.
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Patients and Methods

Patients

We retrospectively reviewed 86 cases of patients
with hepatitis C who treated in our hospital for the
first time from October 2013 to October 2015.
They were all detected and diagnosed by serology
and virology. Inclusion criteria: (1) Aging from 18-
70 years old; (2) Positive virus antigen, virus load =
10° TU/ml; (3) Accepting antivirus scheme till the
virus became negative and maintaining treatment
for at least 3 months. Exclusion criteria: 1. Com-
bined hepatitis B, cirrhosis, liver cancer and au-
toimmune hepatitis, etc. 2. Women during pregnant
and breast-feed stage; (3) Multi-consolidated under-
lying disease, such as heart, lung, kidney and other
organs dysfunction; (4) Poor compliances, incom-
plete clinical material, etc.

43 cases were divided into the control group
and 37 in the observation group according to the
different treatment methods. The control group
adopted combined treatment with a-interferon
and ribavirin, while the observation group adopt-
ed combined treatment with interferon and ganci-
clovir. 28 cases were male and 21 cases female
in the control group; aging from 35-68 with an
average age of (52.3 + 14.2) years old; the course
of disease was 1-3 months with and average
course of (1.4 +0.8) months. 20 cases were male
and 17 cases female in the observation group; ag-
ing from 36-69 with an average age of (534 +
13.6) years old; the course of disease was 0.5-3.5
months with an average course of (1.5 + 0.7)
months. Compared gender, age and course of
disease between two groups, the differences were
not statistically significant (p > 0.05).

Methods

Patients of both groups were all given with
symptomatic treatment, including liver protec-
tion, enzyme reduction and nutritional support.
As well, exogenous albumin was supplemented
when necessary, and virus, liver function, routine
blood test and coagulation index were monitored
regularly. a-interferon combined with ribavirin
scheme: interferon was Anferon 5 million U. The
doses of ribavirin were in accordance with the
recommendations of the guide, weight: > 85 kg,
recommended dose was 1200 mg/d, weight: 65-
85 kg, recommended dose was 1000 mg/d,
weight: < 65 kg. Recommended dose was 800
mg/d, but not less than 10.6 mg/kg. Continuously
treated for 72 weeks and observed after the drug
withdrawal for 24 weeks. Whether there was he-

molytic anemia, renal failure, nausea, vomiting,
coughing, erythar, hyperuricemia. Any other side
effects were closely monitored during the treat-
ment, and erythropoietin, folic acid tablets, vita-
min B12 were supplemented when necessary, or
stopped drug administration and observed.

Interferon combined with ganciclovir scheme:
interferon dose was the same as above, ganci-
clovir dose referenced to the literature, there
were prevention period and induction period, in
prevention period, two intravenous injections a
day with 5 mg/kg at a time, each injection time
shall be more than 1h, lasting for 14-21 days; in
holding period, intravenous injection was 6
mg/kg a day, five days a week or 5 mg/kg a day,
seven days a week. Continuously treated for 72
weeks and observed after drug withdrawal for 24
weeks. Adverse reactions shall be monitored
closely during the treatment.

Observation Index

Serum liver fibrosis before and after treatment
was contrasted. These include hyaluronic acid
(HA), laminin (LN), type IV collagen (IVC) and
type III procollagen (PIII NP) levels, and viral
replication includes antigen-positive and HCV
copy number, liver function includes ALT and al-
bumin level. Radioimmunoassay was used to test
liver fibrosis index. Kits were purchased from
Shanghai Haiyan Medical Biotechnology Center.
Procedures were in strict accordance with the in-
struction; viral replication level used CMIA
method and Abbott Architect 12000 full automatic
chemiluminescence immunoassay system as well
as matching reagent (Abbott, Abbott Park, IL,
USA) to test serum antigen. Bio-Rad I cycler fluo-
rescent quantitation PRC instrument was used to
detect serum HCV copy number (Shanghai
Shenggong Technology Co., Ltd., Shanghai, Chi-
na). Liver function test used Hitachi automatic
biochemical analyzer (Tokyo, Japan) inter-assay
and intra-assay variation was less than 5%.

Statistical Analysis

SPSS20.0 software (SPSS Inc., Chicago, IL,
USA) was used to carry out statistical analysis.
Measurement data were expressed by the mean +
standard deviation (SD). Comparisons among
groups were tested by independent sample #-test.
Comparison within group was tested by paired #-
test. Count data were expressed by the number of
case or a percentage. Comparisons among groups
were tested (corrected) by x*. p < 0.05 indicated
that the differences were statistically significant.



Studies on the interference of ganciclovir to HCV liver fibrosis

Results

Comparison of Serum Liver Fibrosis Index

Sera HA, LN, IVC and PIII NP levels of both
groups before treatment were compared. The dif-
ferences were not statistically significant (p >
0.05). All the above mentioned parameters de-
creased after treatment. Furthermore, the obser-
vation group improved more significantly (p <
0.05) (Table I).

Comparison of Viral Replication Level

Antigen positive rate after treatment, and num-
ber of copy of HCV before and after treatment of
both groups were not statistically significant (p >
0.05) (Table II).

Comparison of Liver Function Level

ALT and albumin levels of two groups before
treatment were compared. The differences were
not statistically significant (p > 0.05). The ALT
level of the control group after treatment in-
creased compared with that before treatment
while albumin level decreased. As well, ALT
level of the observation group decreased com-
pared with that before treatment, while albumin
increased. The differences of comparisons
among groups or within group were statistically
significant (p > 0.05) (Table III).

Discussion

The gold standard for diagnosis of liver fibro-
sis is liver biopsy tissue diagnosis, but it will
cause liver damage and with many complica-
tions, which cannot be detected repeatedly as
confirmed elsewhere®®. Levels of serum fibrosis
indexes HA, LN, IVC and PIII NP have a better
consistency to the liver inflammation activity and
fibrosis. They can be regarded as a diagnosis and
extent assessment of liver fibrosis. Wherein HA

and IVC are in a pathological stage from S1-S4,
they have seen great increase successively,
which was better than LN in terms of the early
diagnosis of liver fibrosis. PIII NP has seen sig-
nificant increase in succession in S2 period,
which could be regarded as auxiliary diagnostic
criteria in middle and advanced stages of liver fi-
brosis!'?. In addition, viral antigens, antibodies
and viral load are closely related to the degree of
liver inflammation and fibrosis''.

The pathogenic mechanism of HVC is that the
proliferation of HVC directly damages the struc-
ture and the function of the liver cells. This inter-
fering with the synthesis of cell protein, disrupt-
ing the normal functions of transporting and me-
tabolism of liver, resulting in the degeneration
and necrosis of liver cells'?. The toxicity reaction
of an immune cell also plays an important role.
Histology has found that a large number of CD8
+ T cell infiltration, delayed hypersensitivity and
specificity of cytotoxicity attacked target cells in-
fected with HCV, resulting in liver injury'.
Through the in-depth study of the hepatitis C
virus, we have found that compared to the inter-
feron treatment, the method of taking the HCV
life cycle and important viral protein crystal
structure as the specific target (including the
NS3/4A serine protease, NS5A replication com-
plex proteins, NS5B RNA-dependent poly-
merase, NS4B and NS3 helicase protein) could
greatly improve patients’ SVR. It could also
shorten the treatment time, increase the toler-
ance, protect the liver function, and reduce the
side effects of drugs. It is referred as direct an-
tiviral (DAA).

Ganciclovir is a guanosine derivative. Similar
to acyclovir, it is the first effective drug for human
cytomegalovirus, which all, can suppress herpes
virus'. Its concentration in the virus-infected cells
may be 100 times higher than non-infected cells.
The inhibition of viral replication is mainly in two
ways: the first one is that its triphosphate (GTP)

Table I. Comparison of TAS, TOS and oxidative stress markers among the groups.

HA (pg/ml)

LN (pg/ml)

IVC (ug/L) PIII NP (pg/L)

Group

Before After
treatment treatment

Before After
treatment treatment

Before After
treatment treatment

Before After
treatment treatment

Control group
Observation group
t

p

1236+326 823+205

1354 +357 56.7+240
0.235 5.637
0.765 0.032

1425+423 903 +23.6

1537+457 624+245
0.216 5.649
0.769 0.030

725+238 44.6+123

743+256 21.7+152
0.423 5.724
0.638 0.026

927+233 564+169

93.6+£252 352+123
0.326 5928
0.638 0.021
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Table II. Comparison of viral replication level.

Antigen-positive HCV copy number HCV copy number
after treatment before treatment after treatment

Group Case [case (%)] (103 1U/mil) (103 1U/mlI)
Control group 49 6 (14.0) 22+06 05+0.1
Observation group 37 4(10.8) 23+05 08+0.2
t 0.000 0.236 0.215
4 1.000 0.827 0.932

Table Ill. Comparison of liver function level.
ALT (U/L) Albumin (g/L)

Group Before treatment After treatment Before treatment After treatment
Control group 726 £5.6 824+83 326+43 250+53
Observation group 732+£55 25757 342+42 436+5.6
t 0.257 6.328 0.632 5.968
p 0.725 0.016 0421 0.023

competitively inhibits the combination of deoxy-
guanosine triphosphate and DNA polymerase,
thus inhibiting viral DNA polymerase's; the sec-
ond one is that it directly incorporate viral DNA,
which can inhibit DNA synthesis, and prevent the
prolongation of viral strand of DNA. The effect
can be enlarged by GTP accumulating in CMV in-
fected cells'®. In addition, the study found that
ganciclovir’s oral preparation could effectively in-
hibit the activity and replication of HBV virus,
and ganciclovir is still sensitive to lamivudine-re-
sistant mutants. Although HCV is an RNA virus,
the clinical application has discovered that'’, gan-
ciclovir still has a high response rate and inhibi-
tion rate towards HCV. The specific mechanism is
still not clear. It may be related to the combination
with interferon which improves the activity of in-
terferon antiviral or the improvement of body’s
antiviral immunity's.

We draw a conclusion from the study. The fact
that the levels of serum HA, LN, IVC and PIII NP
of both groups reduced, and that the observation
group improved more significantly suggested that
ganciclovir combined with interferon may have a
better effect on reversing liver fibrosis'®. Compar-
ing the rate of antigen positive and the number of
copy of HCV before and after treatment, lead to
differences that were not statistically significant.
This suggests that the effect of antiviral of ganci-
clovir combined with interferon was equivalent,
and the function of reverse liver fibrosis may be
irrelevant to the function of antiviral. After treat-

ment, the levels of ALT of the control group in-
creased, compared with that before treatment, al-
bumin levels decreased while in the observation
group, ALT levels reduced and the levels of albu-
min increased. The differences of comparisons
within group and among groups were statistically
significant and suggest that in improving liver
function effect, ganciclovir combined with inter-
feron are evident. This finding also showed that
the reversal of liver fibrosis may be related to the
improvement of liver function®!.

Conclusions

Ganciclovir combined with interferon may
further reduce the fibrosis process of patients
with hepatitis C, improve liver function. The ef-
fect of antiviral is the same as ganciclovir com-
bined with interferon, which has good applica-
tion safety and effectiveness.

Conflict of Interest

The Authors declare that there are no conflicts of interest.

References

1) CosB B, Pockros P J, VILCHEZ R A, VIERLING JM. HCV
RNA viral load assessments in the era of direct-
acting antivirals. Am J Gastroenterol 2013; 108:
471-475.



Studies on the interference of ganciclovir to HCV liver fibrosis

10)

11)

FATEH A, AGHASADEGHI M, SIADAT SD, VAzIrl F,
SADEGHI F, FATEH R, KEyvANI H, TAsBITI AH, YARI S,
ATAEI-PIRKOOH A, MONAVARI SH. Comparison of
three different methods for detection of IL28
rs12979860 polymorphisms as a predictor of
treatment outcome in patients with hepatitis C
virus. Osong Public Health Res Perspect 2016;
7: 83-89.

NAwAz A, NAZAR H, USMANGHANI K, SHEIKH ZA,
CHisHTI MA, AHMAD |. Ways to manage hepatitis C
without cirrhosis: Treatment by comparison of
coded eastern medicine hepcinal with interferon
alpha 2b and ribavirin. Pak J Pharm Sci 2016; 29:
919-927.

Lorcy S, GAUDY-MARQUESTE C, BOTTA D, PORTAL I,
QuiLes N, Ouues V. MANCINI J, GroB JJ, RICHARD MA.
Cutaneous adverse events of telaprevir/peginter-
feron/ribavirin therapy for chronic hepatitis C: A
multicenter prospective cohort study. Ann Derma-
tol Venereol 2016; 6: 45-46.

MAAN R, ZAIM R, VAN DER MEER AJ, FELD JJ, WEDEMEY-
ER H, Durour JF LAMMERT F MANNsS MP ZEuzem S,
HANSEN BE, JANSSEN HL, VELDT BJ, DE KNEGT RJ, DE
Groot CA. Real-world medical costs of antiviral
therapy among patients with chronic HCV infec-
tion and advanced hepatic fibrosis. J Gastroen-
terol Hepatol 2016; 18: 12-13.

Koizumi N, Mivazaki D, INOUE T, OHTANI F, KANDORI-
INOUE M, INATOMI T, SOTOZONO C, NAKAGAWA H,
HoRrIKIRI T, UETA M, NAKAMURA T, INOUE Y, OHASHI Y,
KinosHITA S. The effect of topical application of
0.15% ganciclovir gel on cytomegalovirus corneal
endotheliitis. Br J Ophthalmol 2016; 3: 15-16.

BozkAYA H, YURDAYDIN C, BozpAvi AM, ERkaN O,
KARAYALCIN S, UzunauimocLu O. Oral ganciclovir for
treatment of lamivudine-resistant hepatitis B virus
infection: a pilot study. Clin Infect Dis 2002; 35:
960-965.

Liu J, 'Y, At H, NING B, ZHAO J, ZHANG Y, DuN G.
Liver shear-wave velocity and serum fibrosis
markers to diagnose hepatic fibrosis in patients
with chronic viral hepatitis B. Korean J Radiol
2016; 17: 396-404.

PINZONE MR, ZANCHI AM, RAPISARDA L, D’AGATA V,
BENANTI F, SPART D, NUNNARI D, NUNNARI G, CACOPAR-
po B. Cirrhotic patients are still at risk of develop-
ing hepatocellular carcinoma despite Interferon-
induced sustained virological response. Eur Rev
Med Pharmacol Sci 2014: 18: 11-15,

ZHANG ZG, TIAN DY, ZHou J, MA XJ, Xu D, Wu L,
SonG PH. Effect of kinetin on expression of colla-
gen type |, Ill, IV and transforming growth factor
beta-1 in livers of rats with hepatic fibrosis.
Zhonghua Gan Zang Bing Za Zhi 2006; 14: 780-
782.

JANG JW, Yoo SH, Kwon JH, You CR, Lee S, Lee JH,
CHuUNG KW. Serum hepatitis B surface antigen

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

levels in the natural history of chronic hepatitis B
infection. Aliment Pharmacol Ther 2011; 34:
1337-1346.

JunGg CH, Um SH, Kim TH, Yim SY, SuH SJ, Yim HJ,
SEO YS, CHol HS, CHuN HJ. Treatment response
and long-term outcome of peginterferon o and
ribavirin therapy in korean patients with chronic
hepatitis C. Gut Liver 2016; 28: 10-11.

SEJIMA H, SATOH S, DANsAKO H, HONDA M, KANEKO S,
IkebAa M, Kato N. Molecular mechanism underlying
the suppression of CPB2 expression caused by
persistent hepatitis C virus RNA replication. Acta
Med Okayama 2016; 70: 75-88.

WELscH C, JESUDIAN A, ZEUZEM S, JACOBSON |. New
direct-acting antiviral agents for the treatment of
hepatitis C virus infection and perspectives. Gut
2012; 61: 36-46.

AMBROSE T, SHARKEY LM, LOUIS-AUGUSTE J, RUTTER CS,
DuUNcaN S, ENGLISH S, GKRANIA-KLOTSAS E, CARMICHAEL
A, WOODWARD JM, RusseLL N, MAassey D, BUTLER A,
MippLETON S. cytomegalovirus infection and rates
of antiviral resistance following intestinal and mul-
tivisceral transplantation. Transplant Proc 2016;
48: 492-496.

ZHANG S, Mu Z, HE C, ZHou M, Liu D, ZHAo XF,
GoLbmaN D, Xu H. Antiviral drug ganciclovir is a
potent inhibitor of the proliferation of Mdller glia-
derived progenitors during zebrafish retinal re-
generation. Invest Ophthalmol Vis Sci 2016; 57:
1991-2000.

BozkavA H, YURDAYDIN C, BozpAvi AM, ERkaN O,
KARAYALCIN S, UzunALivocLu O. Oral ganciclovir
for treatment of lamivudine-resistant hepatitis B
Virus infection: a pilot study. Clin Infect Dis
2002; 35: 960.

MiszewskA-Szyszkowska D, Mikoraiczyk N, Komubpa-
LEszek E, WIECZOREK-GODLEWSKA R, WIDER R, D BORs-
KA-MATERKOWSKA D, SzmipT J, DurLK M. Severe cy-
tomegalovirus infection in a second kidney trans-
plant recipient treated withganciclovir, lefluno-
mide, and immunoglobulins, with complications
including seizures, acute HCV infection, drug-in-
duced pancytopenia, diabetes, cholangitis, and
multi-organ failure with fatal outcome: a case re-
port. Ann Transplant 2015; 20: 169-174.

CHEN L, Lu J, HUANG T, YIN J, WEI L, Cal YD. Finding
candidate drugs for hepatitis C based on chemi-
cal-chemical and chemical-protein interactions.
PLoS One 2014; 9: e107767.

CHAKRABORTY A, PATIL K, DASGUPTA S, TARAFDAR A,
CHAKRABARTI S, CHAKRABORTY N. Incidence of CMV-
HCV coinfection in renal transplant recipient. BMJ
Case Rep 2012; 2012: pii: bcr1220115314.

De CLerca E, NEevts J. Antiviral agents acting as
DNA or RNA chain terminators. Handb Exp Phar-
macol 2009; 189: 53-84.



