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INTRODUCTION 
 

Once infected, an individual probably carries CMV 

for life. The infection usually remains latent. The sites 

of persistent or latent infection probably include 

multiple cell types and various organs 
1
.  

However, CMV reactivation syndromes develop 

frequently when T lymphocyte-mediated immunity is 

compromised e.g. after organ transplantation, in 

association with lymphoid neoplasms and certain 

acquired immunodeficiencies, such as HIV infection 

and liver cirrhosis. CMV may contribute to further T 

lymphocyte hyporesponsiveness. Thus, according to 

some reports, occult infection may not have serious 

clinical consequences and may become injurious only 

when the virus is reactivated after immunosuppression 
2
. 

Although the relationship between CMV IgG and 

CMV replication in tissues is not well understood, high 

CMV IgG levels are associated with increased incidence 

of subclinical atherosclerosis 
3
, coronary heart disease 

4
, 

and with cardiovascular and all-cause mortality 
5
 in the 

general population and also with subclinical carotid 

artery disease in HIV-infected individuals 
6
. 

The association of chronic HCV infection with high 

CMV IgG levels is therefore interesting because it 

suggests a biologic mechanism through which HCV 

could contribute to the pathogenesis of a variety of 

chronic diseases. HCV contributes to liver disease and 

insulin resistance through well described pathways 
7
. 

Recently, virus-virus interactions classified by 

organizing them into three main categories: (1) direct 

interactions of viral genes or gene products, (2) indirect 

interactions that result from alterations in the host 

environment, and (3) immunological interactions, 

unique to organisms equipped with an adaptive immune 

system 
8
.  
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INCIDENCE OF CMV IN HCV PATIENTS: 

Infection with human CMV may lead to liver 

damage in immunocompromised individuals. CHC is 

featured by impairment of innate and specific immunity 

as well apoptotic cell death. Active CMV replication 

was observed in only 18 out of polish 123 chronic HCV 

individuals (14.6%) 
9
.  

In earlier study on dual viral infections HBV/CMV 

and HCV/CMV) it was demonstrated that CMV was 

detected in HBV or HCV patients mostly as a dual 

infection and that it can aggravate the course of the 

disease 
10

.  

Recently, higher rate of CMV co-infection reported 

in chronic HCV Egyptian patients than those reported in 

other patient populations. Whether HCV predisposes 

patients to CMV infection or CMV predisposes patients 

to HCV is not clear 
11

.  

In a recent study included a total of eighty four cases 

(48 females and 36 males) that were referred to blood 

banks for blood donation, Fifty three out of 84 cases 

(63%) were positive for HCV-RNA while 31 (37%) 

cases had negative HCV RNA. Forty six (87%) and 13 

(25%) cases out of 53 HCV RNA positive patients were 

positive for HCMV IgG and immunoglobulin M (IgM) 

antibodies respectively. While 20 of 53 cases (38%) had 

detectable HCMV DNA 
2
.  

In that study both HCMV IgM and CMV DNA were 

more frequently detected in healthy controls than in 

spontaneously cleared HCV subjects. However, virus-

induced changes that may affect co-infecting viruses 

involve the innate immune mechanism induced by type 

I interferon known as the antiviral state 
2
. The antiviral 

state consists of increased expression of a combination 

of enzymes, which if activated, shut down cellular 

translation 
12

. 

In negative control group, CMV will replicate solely 

without the involvement of another virus i.e. HCV 

which explains the higher prevalence of CMV DNA in 

controls than spontaneously cleared HCV patients 
2
.  

In HIV patients, HIV-infected women with chronic 

HCV have significantly higher CMV IgG levels than 

HIV-infected women without HCV RNA 
13

. 
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EFFECTS OF CMV/HCV COINFECTION:  

Different studies reported that CMV causes hepatitis 

with inflammation and fibrosis of liver cells. That 

means CMV affects the liver and overall immunological 

status of the host body 
14

. 

A study reported elevated liver enzymes and marked 

histological changes in the liver of HCMV/HCV co-

infected patients. The serum levels of ALT and 

Aspartate Transaminase (AST) enzymes showed a 

highly significant (P value < 0.001) elevation in positive 

HCMV DNA than in negative subjects, thus suggesting 

a role of HCMV in liver pathogenesis, but though the 

histological changes were more marked in liver, 

replication HCV were inhibited in HCMV-positive 

cases 
10

. This supports the results of another study 
15

. 

Furthermore, one study reported that HCMV 

infection interacted with HCV and raised the influence 

on the liver enzymes and cause hepatitis 
16

.  

Considering the fact that HCMV viruses exert an 

immunomodulatory effect resulting in enhanced 

immunosuppression 
17

, and cytokine dysregulation 

which could accelerate HCV pathogenesis in critically 

ill patients 
18

.  

The findings of another study support the hypothesis 

that even low level of HCMV replication doesn’t evolve 

into clinical disease it significantly influences HCV 

outcome, there is a general trend towards elevated levels 

of CMV IgG antibodies in HCV chronic patients than 

those in spontaneously cleared HCV patients in recent 

Egyptian study 
2
. 

This is augmented by a recent study in which, 

patients with reactivated CMV had significantly higher 

fibrosis scores (72.7%) than those with undetectable 

CMV DNA (23.8%) 
11

.  

Adding to the previous results, the prevalence of 

latent CMV infection paralleled the severity of liver 

disease of HCV patients. It was higher among patients 

with cirrhosis and HCC, and lower among patients with 

normal aminotransferases 
19

. 

 In contrary, there were no apparent correlations 

between HCV and CMV viral loads in polish patients. 

Coinfection with CMV has not influence on the 

laboratory biochemical parameters and injury of liver 

tissue. Active CMV infection did not influence 

inflammatory activity and fibrosis in liver tissue. 

Hemoglobin concentration, erythrocytes, leucocytes and 

platelet count, absolute neutrophil count and activity of 

ALT was similar in HCV and HCV/CMV-infected 

patients
9
.  

This is supported by previous study which showed 

that there are no significant unidirectional or 

bidirectional interactions between HCV and CMV 

operating at the level of viral replication in vivo 

following liver transplantation 
20

. 

 

 

EFFECT OF CMV/HCV ON ANTI - HCV 

THERAPY 

The early virologic response to anti-HCV 

therapy was independent on CMV infection 
9
. On the 

other hand, human CMV infection inhibits response of 

chronic hepatitis-C-virus-infected patients to interferon-

based therapy. Patients with positive CMV had higher 

rates of non-response and relapse (79.5%) than those 

with negative CMV DNA (19%). Chronic HCV patients 

with latent CMV had higher rates of response (81%) to 

treatment than those with reactivated CMV (20.5%). 

Therefore, HCV patients with reactivated CMV and 

advanced fibrosis were least likely to achieve a SVR 

following interferon therapy. This possibility is reduced 

to 50% of its original value in patients with reactivated 

CMV without fibrosis 
11

.  

 

IL28B POLYMORPHISM AND CMV/HCV 

COINFECTION 
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 treatment regimen. Genome-wide association studies 

have recently revealed that single nucleotide 

polymorphisms (SNPs) within or adjacent to IL28B that 

codes for interferon-λ, predict spontaneous resolution of 

HCV 
21

, and a likely SVR to IFN-based treatment in 

CHC patients infected with genotypes other than type 4 
22

. 

Therefore, IL28B SNPs may have strong predictive 

value for the outcome of IFN-based therapy in the 

difficult to treat HCV genotype 4 patients, but it was 

estimated that IL28B variations account for about 15% 

of the inter-individual variability of SVR, thus 

supporting the necessity for additional predictors of the 

response to treatment. Recent predictors include vitamin 

D deficiency, IFN-inducible proteins serum levels, 

steatosis and insulin resistance 
23

, or IFN-stimulated 

genes (ISGs) such as oligo adynelate synthetase 1 

(OAS1) 
24

.  

The search for additional predictive factors for 

response is mandatory. Co-infection with other 

pathogens is, in some instances, an interfering factor 

against host genotypebased prediction. Recently two 

predictors for SVR in genotype 4 patients were 

reported; first, reactivation of CMV infection 
11

, and 

second, coinfection with HIV 
25

.  

The dual analysis of both roles of IL28B SNP and 

CMV co-infection clearly showed that CHC carriers not 

infected with CMV have a 7-fold higher rate of SVR 

than those CHC patients co-infected with CMV, so 

CMV DNA testing may be of value at the moment to 

make better prognostication on response to IFN 
26

. 
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INTERPLAY BETWEEN HCV AND CMV 

MOLECULAR MECHANISMS 

The association of HCV infection with CMV 

pathogenesis has been extensively studied in liver 

transplant patients 
27

, in HIV patients 
13

, and in patients 

receiving HCV antiviral therapy 
11

.  

Coinfection of HCV with active CMV viremia 

induced severe failure to achieve acceptable rates of 

SVR, probably by inhibiting the JAK-STAT cascade 
11

.  

CMV has evolved multiple mechanisms for 

disrupting the IFN-stimulated JAK/STAT signal 

transduction. It appears to inhibit IFN-α responsiveness 

by decreasing JAK1 protein, which is an essential 

component of IFN-α signaling 
28

.  

It was reported that CMV blocks IFN-

stimulated gene factor 3 (ISGF3)-dependent (MHC 

class I) and ISGF3-independent gene expression in 

infected cells. Moreover, the essential component of 

ISGF3, protein48 (p48), is significantly decreased by 

CMV. Therefore decreased JAK1 and p48 would inhibit 

IFN-α stimulated signal transduction, transcription 

factor activation, and gene expression, thus it is likely to 

globally block IFN-stimulated responses in CMV-

infected patients 
29

. 

Chronic HCV infection may influence the 

immune response against CMV in a similar fashion to 

old age and HIV infection 
13

. Chronic infection with 

HCV leads to exhaustion and death of HCV-specific T-

cells but may also cause defects in overall immune 

function 
30

. 

 For example, peripheral blood dendritic and 

naı¨ve CD4+ T-cells are reduced in number and 

function in individuals with chronic HCV 
31

, and 

peripheral blood CD4+ T-cell levels are also reduced in 

individuals with HCV-associated cirrhosis, perhaps 

because CD4+ T-cells are sequestered in the tissues of 

these individuals 
32

.  

 

CMV/HCV AND LIVER TRANSPLANTATON 
Recurrence of HCV infection after liver 

transplantation is nearly universal and may lead to 

increased graft loss and mortality. The RNA of HCV 

may be detected as soon as 48 hours post 

transplantation. The recurrence of hepatitis C progresses 

to cirrhosis in a high percentage of liver transplant 

recipients. The impact of CMV infection post-liver 

transplantation in HCV-infected individuals has led to 

contradictory findings 
33

.  

CMV infection not only causes direct effects in 

target organs (e.g., hepatitis), but it has also a number of 

indirect effects, including a general immunosuppressive 

syndrome. This enhanced immunosuppressive effect 

could influence the recurrence and/or the severity of 

HCV replication in the posttransplantation patients 
34

.  

At least 3 studies have shown that CMV infection 

significantly increased the risk of fibrosis and allograft 

cirrhosis in liver transplant recipients undergoing 

transplantation because of HCV 
35, 36, 37

.  

In the first study half of the CMV-viremic patients 

developed allograft cirrhosis as compared with 11% of 

the CMV-negative patients. CMV viremia was 

associated with significantly diminished cirrhosis-free 

actuarial survival in patients with hepatitis due to HCV. 

The authors concluded that after liver transplant for 

CHC, patients who develop CMV viremia have a 

significantly greater risk of severe hepatitis C 

recurrence 
35

. Coincidentally, the second study studied 

the impact of CMV infection on patient and graft 

outcomes in 93 consecutive HCV-infected liver 

transplant recipients. Graft failure was significantly 

more common in CMV-positive compared with CMV-

negative patients. The CMV infections examined in a 

time-dependent manner remained as a strong predictor 

of graft failure. The authors concluded that CMV 

infection is an independent risk factor for graft failure in 

these patients 
36

.  

In the third study, fibrosis scores were higher and 

fibrosis of stage ⩾2, as determined by liver biopsy 4 

months after transplantation, was more common in 

patients with CMV infection (P = .01 for each). Graft 

failure, defined as cirrhosis, relisting for liver 

transplantation, retransplantation, or death, was 

significantly more common among CMV-infected 

patients. Donor age, CMV infection, receipt of 

mycophenolate mofetil, and year of transplantation each 

independently predicted graft failure 
37

.  

Notably, however, in another three studies in which 

preemptive therapy for CMV disease was instituted on 

detection of viremia by sensitive assays (PCR) a 

correlation between CMV infection and progression of 

hepatitis C could not be shown 
38, 14, 20

.  

One study prospectively evaluated if CMV could be 

associated to hepatitis C recurrence in 66 liver 

transplant recipients. The recurrence of hepatitis C by 

biopsy was demonstrated in 62.1% of cases. The authors 

did not find an association between CMV infection or 

disease and hepatitis C recurrence; nevertheless, the 

mean fibrosis score at last follow- up was higher in 

patients with CMV disease versus those without CMV 

disease. The authors concluded that CMV infection and 

viral load were not associated with an increase in the 

overall rates of hepatitis C recurrence or HCV viral load 

after liver transplantation, but may be associated with 

more severe forms of recurrence. The limitations of this 

study are that they did not perform HCV genotyping 

and there was not a liver biopsy protocol 
14

. 

A previous study did not find a relation between 

CMV viremia and recurrence of hepatitis C in liver 

transplant recipients. The authors performed a one-year 

follow-up of 39 liver transplant recipients for HCV-

related cirrhosis. Differently to the previous authors, 

they gave preemptive treatment with ganciclovir when 

CMV PCR was detected. This early intervention on 



Shoeb et al. / Association of Human Cytomegalovirus with Hepatitis C Virus Infections, Volume 27 / No. 1 / January 2018   75-79 

 

 

Egyptian Journal of Medical Microbiology 

www.ejmm-eg.com     info@ejmm-eg.com 
78 

CMV, that allowed only a transitory viremia, could be 

the reason why the authors did not document a bigger 

recurrence of hepatitis C in the group with CMV 

viremia. There was no difference either in the incidence 

or in the grade of acute rejection episodes 
38

. 

The third study investigated a cohort of 69 HCV-

infected liver transplant recipients and 188 HCV-

negative liver transplant recipients and monitored them 

for CMV infection. The authors gave preemptive 

therapy when CMV viremia was detected by PCR. They 

did not either document a difference between the 

incidence and grade of acute rejection. In agreement 

with the previous two studies the authors concluded that 

a short CMV viremia does not correlate to more 

hepatitis C recurrence 
20

. 

In summary, the data of different studies are not 

conclusive on the impact of CMV in liver 

transplantation for HCV-related cirrhosis. However, 

with the current evidence it seems that CMV infection 

and disease could have a negative impact on the liver 

allograft, generating more hepatitis C recurrence and 

organ rejection. An early detection of CMV viremia and 

an early intervention with preemptive therapy may 

avoid these deleterious effects 
33

. 
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