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ABSTRACT 

  Background: Occult hepatitis C virus infection (OCI) was identified as Hepatitis C virus (HCV), 

characterized by undetectable HCV antibodies and HCV RNA in serum, while HCV RNA is detectable 

in liver and peripheral blood mononuclear cells (PBMCs) only. Nosocomial transmission in dialysis 

units maintains a higher prevalence of hepatitis C virus (HCV) infection in patients on maintenance 

dialysis than in the general population. HCV infection has a detrimental effect on survival in patients on 

maintenance dialysis and after renal transplantation. The excess risk for death in HCV-positive patients 

was partially attributed to chronic liver disease with its attendant complications, particularly 

hepatocellular carcinoma and liver cirrhosis
(1)

.
 

 The aim of this study: was to evaluate the hidden infection of hepatitis C virus among regular 

hemodialysis patients in Bab Al Sharia University Hospital with negative ELISA and PCR by using PCR 

in mononuclear cells as a marker in the serum of these patients  

 Patients and methods:in this prospective study, 60 patients with end-stage renal disease on regular 

hemodialysis(for at least 6 months duration)were included. For all patients thorough medical history, 

clinical examination, kidney function tests, liver function tests, complete blood count, pelvi-abdominal 

ultrasound, HCVantibodies, hepatitis C viral RNA, quantitative, HbsAg,. HCV PCR done for all patients 

in serum and mononuclear cells.. Patients with acute or chronic HCV infection as marked by positive 

hepatitis C antibody,acute or chronic HBV infections marked by hepatitis B surface antigen,other causes 

of liver dysfunction ( e.g., primary biliary cirrhosis, autoimmune hepatitis, HIV infection) and patient  on 

anti HCV treatment.were excluded. 

Results: showed detection of HCV-PCR in PBMCs in the absence of HCV-PCR in plasma; was found in 

three of the 60 patients (3.3%). All patients had negative HIV, HBsAg, HCV Ab and serum HCV PCR. 

Conclusion: it could be concluded that testing for HCV-RNA in PBMCs is more reliable than hepatitis 

serological markers in identifying patients with an OCI when a liver biopsy is not available. 

 Keywords: Occult hepatitis C virus infection, regular hemodialysis, liver disease, HCV PCR PMNL, 

ELISA and serum PCR  HCV. 

 

INTRODUCTION  

 Common problem in HD units is the blood 

transmitted viral infections, particularly 

infections caused by hepatitis B virus (HBV), 

hepatitis C virus (HCV) and Human 

immunodeficiency virus (HIV). Due to the 

nature of the HD procedure, safety concerns 

exist for limiting their spread among HD 

patients and the staff of the unit 
(1)

. 

Egypt has the highest prevalence rate of hepatitis 

C virus (HCV) in the world, making it the most 

challenging public health problem facing the 

country. Studies show that 14.7% of the 

Egyptian population carry HCV antibodies
 (2)

 

and 9.8% have an active infection 
(3)

.  

Occult HCV infection was first identified in 

liver of anti-HCV and serum HCV RNA  

 

negative patients with abnormal liver function 

tests and it was also found that viral RNA could 

be present in the PBMCs of nearly 70% of these 

patients. Furthermore, it was demonstrated that 

occult HCV replicates in these cells 
(4)

.  

By detecting HCV RNA in liver biopsies or in 

PBMCs, other groups in Japan, Italy, Egypt, 

Colombia, Pakistan and Iran have confirmed the 

existence of occult HCV infection in patients 

with elevated liver enzymes and without 

conventional HCV markers. Occult HCV 

infection has also been found in hemodialysis 

patients who were persistently anti-HCV and 

serum HCV RNA negative but with abnormal 

values of liver enzymes, in the family setting of 

patients with occult hepatitis C and even in 
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healthy subjects with normal alanine 

aminotransferase (ALT) levels and no clinical 

evidence of liver disease 
(5)

. 

Since HCV was replicating in the liver and 

PBMCs of patients with occult HCV infection, it 

was speculated that it should exist as circulating 

viral particles but at such low levels that the 

virions could not be detected even using the 

most sensitive reverse-transcription polymerase 

chain reaction (RT-PCR) techniques. This 

hypothesis was tested by concentrating HCV 

virions by ultracentrifugation of 2 mL of serum 

from patients with occult HCV prior to HCV 

RNA detection by RT-PCR 
(6)

.  

T-cell responses are more frequent and stronger 

compared with chronic hepatitis C patients, 

contributing to control the extent of the infection 

and thus prevent HCV RNA detection in serum 
(7)

. 

 

PATIENTS AND METHODS 
This study has been conducted on 60 patients 

with end-stage renal disease on regular 

hemodialysis,  from hemodialysis unit,  Bab 

Alsharia University Hospital,  Al-Azhar 

University (for at least 6 months duration) . 

For all patients thorough medical history, 

clinical examination, kidney function tests, liver 

function tests, complete blood count, pelvi-

abdominal ultrasound, HCVantibodies, hepatitis 

C viral RNA, quantitative, HbsAg,. HCV PCR 

done for all patients in serum and mononuclear 

cells. Patients with acute or chronic HCV 

infection as marked by positive hepatitis C 

antibody,acute or chronic HBV infections 

marked by hepatitis B surface antigen,other 

causes of liver dysfunction ( e.g., primary biliary 

cirrhosis, autoimmune hepatitis, HIV infection) 

and patient  on anti HCV treatment were 

excluded. 

Ethics and patient consent: 
The study was approved by AL-Azhar 

University Ethical committee regulations, and 

patient consent   taken from all patients. 

Statistical measures 

  Data analysis will be performed by SPSS. 

Descriptive analysis as well as student's       t-

test will be used. A P< 0.05 will be considered 

statistically  

Significant. 

 

RESULTS 

This study showed detection of HCV-PCR in 

PBMCs in the absence of HCV-PCR in serum. 

Out of the 60 patients, only three of them (3.3%) 

were proved to be seropositive. There was 

statistically high significant differences between 

patients with negative HCV PCR PMNL and 

patients with positive HCV PCR PMNL 

regarding number of blood transfusions (p < 

0.001) and show no significant differences 

between patients with negative HCV PCR 

PMNL and patients with positive HCV PCR 

PMNL regarding age, sex, duration of 

hemodialysis and etiology of hemodialysis and 

transfer between units (p > 0.05) as showen in 

table (1 ), there were no significant differences 

between patients with negative HCV PCR 

PMNL and patients with positive HCV PCR 

PMNL regarding laboratory results (p > 0.05) as 

showen in table ( 2 ). 
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Table (1): Comparison between patients with negative HCV PCR PMNL and patients with positive 

HCV PCR PMNL regarding demographic characteristics 

 

 

Negative HCV  

PCR PMNL 
HCV PCR PMNL Independent t-test 

No. = 58 No. = 2 t/X²* P-value 

Age(years) 
Mean ± SD 51.97 ± 6.61 48.00 ± 9.90 

-0.825 0.413 
Range 37 – 65 41 – 55 

Sex 
Female 23 (39.7%) 2 (100.0%) 

2.897* 0.089 
Male 35 (60.3%) 0 (0.0%) 

Duration of  

hemodialysis yrs 

(years) 

Mean ± SD 4.51 ± 2.32 4.00 ± 1.41 

-0.306 0.761 
Range 1 – 9 3 – 5 

Etiology of  

hemodialysis 

Adult polycystic 2 (3.4%) 0 (0.0%) 

1.404* 0.705 
Chronic nephrities 11 (19.0%) 1 (50.0%) 

DM 11 (19.0%) 0 (0.0%) 

HTN 34 (58.6%) 1 (50.0%) 

Number of 

blood 

transfusion 

No 23 (39.7%) 0 (0.0%) 

60.000 0.000 

1 23 (39.7%) 0 (0.0%) 

2 11 (19.0%) 0 (0.0%) 

3 1 (1.7%) 0 (0.0%) 

4 0 (0.0%) 1 (50.0%) 

5 0 (0.0%) 1 (50.0%) 

Transfer 

between units 

No 55 (94.8%) 2 (100.0%) 
0.109 0.741 

Yes 3 (5.2%) 0 (0.0%) 

*: Chi-square test 

P-value > 0.05: non significant 

P-value < 0.05: significant 

P-value < 0.01: highly significant 
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Table (2): Comparison between patients with negative HCV PCR PMNL and patients with positive 

HCV PCR PMNL regarding laboratory results 

Parameters Negative HCV  

PCR PMNL 

HCV PCR PMNL Independent t-test 

No. = 58 No. = 2 t P-value 

HB (g/dl) Mean ± SD 10.16 ± 1.50 9.50 ± 0.71 -0.619 0.539 

   

TLC 

(10
3
 cells/ cubic millimeter of blood). 

Mean ± SD 6.80 ± 2.14 8.50 ± 0.71 1.115 0.269 

   

Platelet 

(10
3
 cells/ cubic millimeter of blood). 

Mean ± SD 233.36 ± 72.66 218.00 ± 53.74 -0.295 0.769 

   

Albumin(g/dl) Mean ± SD 3.86 ± 0.35 3.95 ± 0.07 0.386 0.701 

   

INR Mean ± SD 1.08 ± 0.08 1.17 ± 0.10 1.476 0.145 

Alanine Aminotransferase (ALT) 

IU/L 

Mean ± SD 22.53 ± 6.81 20.50 ± 3.54 -0.417 0.678 

Aspartate Aminotransferase (AST) 

IU/L 

Mean ± SD 23.63 ± 5.48 24.00 ± 7.07 0.093 0.926 

Total bilirubin (mg/dl) Mean ± SD 0.85 ± 0.18 0.68 ± 0.15 -1.232 0.223 

Direct bilirubin (mg/dl) Mean ± SD 0.20 ± 0.07 0.05 ± 0.02 -0.877 0.384 

Urea (mg/dl) Mean ± SD 98.95 ± 30.64 143.00 ± 40.81 1.951 0.056 

Creatinine(mg/dl) Mean ± SD 8.62 ± 2.51 7.50 ± 0.71 -0.626 0.534 

 

DISCUSSION 

 Hepatitis C virus (HCV) infection is a growing 

global health problem. Its threat as a serious 

public health problem and disease burden has 

increased. There is an increase in 

seroprevalence of HCV infection over the last 

15 years reaching 2.8% of the world’s 

population, equating to >185 million global 

infections 
(8)

.  

Egypt has the highest HCV prevalence rate in 

the world, estimated nationally at 14.7% of the 

adult population 
(9)

. 

Chronic HCV infection is a significant cause of 

morbidity and mortality in patients who have 

End Stage Renal Disease; ESRD 
(10)

, where the 

prevalence of HCV infection in patients on 

maintenance dialysis is higher than in the 

general population 
(1)

.  

Prevalence rates of HCV among patients on 

hemodialysis are somewhat higher in Egypt and 

Saudi Arabia 
(14)

. The seroprevalence of HCV 

infection among various populations on 

hemodialysis from different geographic areas in 

Egypt ranged from 52.3% to 82.3% 
(15, 16.) 

Interestingly, there is a high HCV 

seroconversion rate among patients on 

hemodialysis who were HCV free. In Egypt, 

11% seroconversion rate was found in a 

hemodialysis unit over only 7 months. 

Seroconversion may be associated with 

previous blood transfusion, central venous 

catheter use, switching between dialysis places, 

improper implementation of isolation 

procedures and infection control measures. 

These high seroprevalence and seroconversion 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwirpYyc5uLTAhXFQBoKHaktADgQFggkMAA&url=http%3A%2F%2Fwww.webmd.com%2Fdigestive-disorders%2Falanine-aminotransferase-alt&usg=AFQjCNHMTdNgPWnN-2pZ2GMp2K-Ucp5JUA
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rates raise the possibility of occult HCV 

infection (OCI) in Egypt 
(14)

.  

OCI is characterized by detection of HCV-

RNA in the liver tissue alone and/or peripheral 

blood mononuclear cells (PBMCs) with 

undetectable HCV-RNA or antibodies in the 

serum 
(19).

 The detection of the antigenomic 

HCV-RNA (negative-strand HCV RNA 

molecule) can be assumed to be an indication 

of active viral replication. Both the genomic 

and the antigenomic HCV-RNA strands were 

detected in PBMCs of patients with OCI 
(4, 19)

, 

supporting the hypothesis that HCV is able to 

replicate in these cells. The proven ability of 

HCV replication in PBMCs raises the question 

of potential transmission of infection to other 

cell types (i.e., liver), or to other individuals 

through blood transfusions or hemodialysis. In 

fact, the transmission of infection between OCI 

carriers and people undergoing hemodialysis 

are feasible 
(20, 21)

.  

It was hypothesized that if HCV RNA does 

persist at low levels in PBMCs, then it should 

be more easily detectable in patients with 

impaired immune function, such as those on 

chronic hemodialysis (CHD) and kidney 

transplant (KTx) recipients than in 

immunocompetent patients
(22).

 

In our study, the 60 subjects had an average age 

± SD of 51.83 ± 6.66 years and included 35 

males (58.3%) and 25 females (41.7%). The 

subjects had an average dialysis duration of 

4.49 ± 2.29 years. Hypertension was the most 

common disease at 58.3, and it was followed by 

chronic nephritis (20%), diabetes (18.3%) and 

adult polycystic (3.3%). 

In the study done by El-Shishtawy et al
 
.
(23)

 , 

hypertension was the most common disease at 

49.1%, and it was followed by diabetes (9.4%), 

and obstructive uropathy (7.5%). Unknown 

causes of kidney disease were 11.3%. 

We speculated that OCI could still represents 

an important source of nosocomial HCV 

transmission among hemodialysis patients in 

Egypt given the frequency and duration of 

dialysis and the unique high prevalence of anti-

HCV among Egyptian hemodialysis patients. 

We also thought that patient isolation is 

important in the case of Egypt; of course 

parallel to the hygienic precautions. We 

showed that 23 patients (38.3%) had a history 

of blood transfusion. All patients were free 

from schistosomiasis and human 

immunodeficiency virus. 

We found a 3.3% prevalence of OCI among 60 

hemodialysis patients at Bab Al Sharia 

University Hospital. by detecting HCV-PCR in 

PBMCs of those who tested negative for both 

anti-HCV and HCV-PCR in their sera.  

In this regard, a prevalence of 4.8% OCI was 

reported among 188 hemodialysis patients in 

Turkey 
(24)

, a rate that is close to ours. In 

another study, persistence of HCV-RNA in 

PBMCs was reported in 2 of 11 (18%) 

hemodialysis patients, in Thailand despite 

negative HCV-RNA in serum 
(25)

 but the 

number of subjects was too small.  

Detection of HCV-PCR in PBMCs in the 

absence of serological markers of HCV has 

been almost exclusively reported for patients 

with liver disease or immunosuppressed 

patients 
(20, 26)

. 

Importantly, testing for HCV-PCR in 

hepatocytes is considered the gold standard for 

documenting OCI. Because of the invasive 

nature of liver biopsies and not ethically for 

research propose , these samples were not 

obtained and HCV-PCR was investigated in 

PBMC in this study. 

Barril et al. 
(20)

have attempted to increase the 

sensitivity of diagnostic tests for OCI in 

PBMCs. Interestingly, HCV-RNA in PBMCs 

identifies between 60% and 70% of the OCI 

cases suggesting underestimation of OCI. 

There are data that strongly suggest nosocomial 

transmission of HCV infection during 

hemodialysis. Therefore, the prevention of 

HCV transmission in dialysis patients is 

focused on the implementation of hygienic 

precautions concerning the staff of the 

hemodialysis units and the sterilization of the 

dialysis machines. Of major importance is the 

fact that isolation of HCV-infected patients 

does not seem to protect against HCV 

transmission in hemodialysis units and 

therefore it is not recommended 
(27)

. 

Our study showed statistically a high 

significant difference between patients with 

negative HCV PCR PMNL and patients with 

positive HCV PCR PMNL regarding number of 

blood transfusions (p < 0.001). El-Shishtawy 

et al. 
(23)

 found that there was no statistically 
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significant difference between patients ith 

positive HCV RNA and negative patients 

regarding blood transfusion. 
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