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ABSTRACT 

Background: hepatitis C virus (HCV) infection is a major health problem. It is more prevalent among 

chronic kidney disease (CKD) patients. Occult HCV infection, a new, entity has been described.  

Aims: to find out prevalence of occult HCV infection among CKD patients under regular hemodialysis 

(RHD) and to define epidemiology of HCV infection among them. 

Patients and Methods: a sample of 100 CKD patients under RHD was recruited. A questionnaire form 

was used to collect data. HCV-RNA was tested in serum to detect overt HCV infection patients. HCV-

RNA was tested in peripheral blood mononuclear cells of undetected HCV-RNA patients’ serum to 

determine those with occult HCV infection. Rest of the patients was considered HCV free. Biochemical 

tests were done to all patients. 

Results: prevalence of overt and occult HCV infection among CKD patients under RHD was 34.0% and 

27.3%, respectively. Liver and renal function tests were significantly higher among the overt and occult 

HCV patients compared to negative HCV patients. Liver function tests were significantly lower among 

the occult compared to overt HCV patients. Overt HCV patients had significant risk factors compared to 

negative HCV patients; age group 40-59 years (OR=9.34) and rural residence (OR=3.14). Also, 

significant clinical risk factors were the overweight, history of blood transfusion ≥5 times/year, history of 

nonmedical bloody manipulations, and history of IV drug abuse (OR=3.23, 5.96, 8.28, 7.08, respectively). 

Occult HCV patients had significant risk factors compared to negative HCV patients; age group ≥60 years 

and rural residence (OR=6.25 and 6.73, respectively). Significant clinical risk factor was the history of 

nonmedical bloody manipulations (OR=11.5). 

Conclusions and Recommendations: prevalence of overt- and occult HCV infection is high in CKD 

patients under RHD; this has important clinical and public health implications. There are many significant 

socio-demographic and clinical risk factors for these infections. A close monitoring of the HD patients 

and testing them for HCV-RNA in PBMCs yearly to adopted a proper management. Also, more studies 

on bigger number of patients are required to understand real epidemiology of this health problem. 

Keywords: CKD, hemodialysis, overt HCV, occult HCV, prevalence, HCV-RNA, PBMCs, risk factors. 

 

INTRODUCTION 

Hepatitis C virus (HCV) is member of 

the Flaviviridae family. Its genome of ~9.5 kb is 

a RNA positive strand that encodes a large poly-

protein of more than 3000 amino acid residues. 

HCV has great genetic variability, with 6 major 

genotypes (GTs); HCV GT-1 to 6 has been 

described, each containing multiple subtypes; 

>70.
(1)

 

HCV is a worldwide infection 

associated with an increased disease burden due 

to liver cirrhosis and considerable mortality. It is 

estimated that ~170 million people (~3.0% of 

the world’s population) are infected with 

HCV.
(2) 

HCV has significant differences in their 

global distribution and prevalence.
(3) 

Adding to 

the problem of HCV infection is the presence of 

occult HCV infection.
(4)

 

In Egypt, HCV infection is a major 

health problem. Egypt has the highest 

prevalence worldwide
(5) 

and it is estimated to be 

14.7% among general population.
(6) 

However, 

prevalence is higher among hospitalized patients 

and special clinical populations.
(7) 

HCV 

infection is prevalent among chronic kidney 

disease (CKD) patients who are under 

hemodialysis (HD). So, HD patients belong to a 

high-risk population.
(2) 

Also, it has detrimental 
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effects on disease progression and patient 

survival times, although HCV-related liver 

disease is mostly mild.
(8-11) 

The blood of HD 

patients is much more likely to contain anti-

HCV antibodies (Abs) (7.0%-40.0%) than that 

of the general population.
(12)

 These percents has 

been lowered in the past few years because of 

improved prevention measures like using gloves, 

single-use material, and the isolation of HCV 

infected people in dialysis units.
(13)

 

Although the mechanism of HCV 

replication is not fully understood, it is assumed 

that virus replication involves the synthesis of a 

negative strand RNA molecule that acts as a 

template for production of positive strand or 

genomic HCV-RNA.
(14)

 Thus detection of the 

HCV-RNA negative strand is indicative of viral 

replication. The liver is the main site of virus 

replication.
(15)

 The virus can also replicates at 

extra-hepatic sites as peripheral blood 

mononuclear cells (PBMCs).
(13,16) 

So, it has been 

proposed that PBMCs could be the source of 

recurrent HCV infection after liver trans-

plantation.
(17)

 

As the first definition of an occult HCV 

infection was based on detecting HCV-RNA in 

hepatocytes,
(18)

 the presence of HCV-RNA in 

the liver is the reference method. However, liver 

biopsy is not readily available and the newly 

available noninvasive methods for evaluating 

fibrosis could make it less common.
(13)

 Also, 

HCV-RNA can be detected in PBMCs of 

patients with occult HCV infection.
(18, 19)

 So, an 

alternative for diagnosing an occult HCV 

infection could be to look for HCV-RNA in 

PBMCs.
(13) 

Also, ultrasensitive PCR assay can 

detect HCV-RNA in plasma or serum, although 

it is undetectable by conventional PCR. HCV-

RNA concentrations of 60-160 copy/mL can be 

detected in the plasma of occult HCV infection 

patients using ultra-sensitive PCR assay.
(20)

 All 

the studies that have described occult HCV 

infection used different methods to increase 

chance of detecting low concentrations of HCV-

RNA.
(21)

 So, HCV-RNA has been detected in the 

PBMCs of chronically infected patients,
(22)

 in 

the central nervous system,
(23)

 and other tissues; 

spleen, pancreas, thyroid
(24)

 and seminal fluid.
(25)

 

Occult HCV infection was first 

described in patients with hepatic disorders of 

unknown origin, persistently elevated liver 

function tests, they were anti-HCV and serum 

HCV-RNA negative, and all other known causes 

of liver disease were excluded. Despite absence 

of conventional HCV markers, very sensitive 

PCR cleared 57.0% of these patients (100) had 

HCV-RNA in the liver specimens. Also, it was 

found that the antigenomic HCV-RNA strand 

was detected in hepatocytes of 84.0% of those 

57 occult HCV infection patients. This indicates 

an active viral replication. Further, PBMCs from 

70.2% (40/57) of these patients were HCV-RNA 

positive.
(18)

 Also, occult HCV infection has been 

described in other different clinical setting; in 

HD patients who were persistently anti-HCV 

Abs and serum HCV-RNA negative but with 

abnormal values of liver enzymes,
(26)

 in the 

family setting of patients with occult hepatitis C, 

even in healthy subjects with normal alanine 

aminotransferase (ALT) levels and no clinical 

evidence of liver disease,
(27)

 and HCV 

persistence after achievement of a sustained 

virological response (SVR).
(28)

 

As HCV is replicated in the liver and 

PBMCs of patients with occult HCV infection, it 

is 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 real time reverse transcriptase-

polymerase chain  reaction (rRT-PCR) 

technique. Also, HCV-RNA could be detected in 

the ultracentrifuged serum and PBMCs in 

patients with occult HCV. Further, anti-core 

HCV tested by a non-commercial enzyme-linked 

immunosorbent assay (ELISA) is also found in a 

good proportion of these patients.
(26) 

So, when 

occult HCV infection is suspected and a liver 

biopsy is not available, diagnosis can be made, 

using a highly sensitive rRT-PCR technique, for 

testing the presence of HCV-RNA in PBMCs, 

which identifies ~70.0% of the cases
(18) 

or using 

ultracentrifuged serum, which identifies occult 

HCV in ~60.0% of the cases.
(29,30)

 

Epidemiological and clinical data about 

occult HCV infection in CKD patients under HD 

is scanty.
(4,18,31) 

Also, it is difficult to evaluate the 

natural history of HCV in HD patients because 

the exact date of infection is often unknown and 

it can be silent for several years.
(32) 

In Egypt, to 

best of our knowledge, the studies on prevalence 

and risk factors of occult HCV infection is 

absent or scanty. It is an important public health 
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problem especially among CKD patients under 

HD; however this research problem is not fully 

studied. 

OBJECTIVES OF THE STUDY 

I- Ultimate objective 

To improve health of CKD patients 

under HD through prevention transmission of 

HCV in HD units in Egypt between occult HCV 

infection patients and patients without HCV 

infection. 

II- immediate objectives 

1- To find out prevalence of overt- and occult 

HCV infections among CKD patients under HD. 

2- To define the socio-demographic, clinical, 

and etiological risk factors of these patients. 

3- To determine the replication of occult HCV in 

PBMCs. 

 

PATIENTS AND METHODS 

Study setting and design: The present study 

was conducted at HD unit, El-Ryan Hospital in 

Cairo, Egypt. This unit was chosen purposively, 

as one of the researchers (Dr. Ayman Abd El-

Aziz) practice there. Most of patients in this HD 

unit were under umbrella of health insurance. A 

cross-sectional, analytical study design was 

chosen to investigate the present research 

problem. 

Administrative and ethical considerations: 

Approval to conduct this study at the chosen HD 

unit was obtained. Also, the study protocol was 

reviewed and got approval from the HD unit’s 

director. A verbal consent was taken from each 

patient before participating in the study. Aims of 

the study and procedures that will be taken were 

cleared for each patient. The researchers assured 

that patients have the right to withdraw from the 

study at any time without compromising their 

rights for clinical care and treatment, 

investigations will be non-invasive and for the 

patients’ benefit, and data of the patients will be 

for the purpose of scientific research only and 

will be handled with confidentially. 

Target population and study sample: The 

CKD patients under regular (R) HD, attending 

the HD unit, between June 2014 and May 2015, 

were the target population. A consecutive 

sample of 100 patients was assayed for HCV-

RNA infection in the serum (stage 1) to 

diagnose cases with HCV infection. Then, the 

HCV-RNA negative patients were tested for 

presence of occult HCV infection in their 

PBMCs (stage 2). So, finally there were three 

groups of CKD patients; those who have HCV 

positive at the stages 1 [studied group I (overt/ 

classic HCV infection)], those who have occult 

HCV infection (studied group II; detectable 

HCV-RNA in PBMCs), and those who were 

HCV-RNA negative patients at stages 1 and 2 

[group III=control group (only CKD)]. 

Inclusion criteria for CKD patients under 

RHD: Adult patients (age ≥ 21 years) and under 

RHD (4 hour session, 3 sessions/week for at 

least 1 year). 

Exclusion criteria for CKD patients under 

RHD: Poorly controlled diseases (autoimmune, 

pulmonary, cardiac, psychiatric, and/or neuro-

logical) and co-infection with HBV or HIV. 

 

Tools of the study: 

i- Interviewing questionnaire 

A specially designed interviewing 

questionnaire form was used to collect data 

related to topic of the study. 

ii- Clinical examination 

The CKD patients’ groups were 

subjected to thorough clinical examinations. 

iii- Laboratory tools and methods 

Ten ml blood was collected, after the 

HD secession, from each patient by vacuum 

venipuncture, using a dry tube. The serum was 

separated, centrifuged, aliquots and stored at           

-80°C. Another blood sample for the separation 

of PBMCs was collected into 10-ml tubes 

containing heparin as anticoagulant.  Immediate-

ly after collection, the cells were separated from 

whole blood by centrifugation on a Ficoll-

Hypaque density gradient (density 1076). The 

pellet of PBMCs was washed for more than 

three times using phosphate-buffered saline 

(PH=7.3±0.1). The cells were counted and after 

adding RNALater (Ambion Inc., Austin, TX) 

solution, were stored at -80°C until testing. 

 

1- RNA Extraction from Serum and 

PBMC: RNA was extracted from serum 

samples by use of the QIAamp Viral RNA Kit 

(Qiagen). For PBMC samples, the number of 

cells available was limited. Because the number 

of cells varied per sample (range, 1.4-7.6 x 10
6
 

cells/mL), we normalized all quantitative HCV-
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RNA data on the PBMC compartment to the 

copy number of a housekeeping gene, 

glyceraldehyde-3- phosphate dehydrogenase 

(GAPDH). Five hundreds μl of a PBMC 

suspension was washed with diethopyro-

carbonate (DEPC)-treated distilled H2O, and 

cellular RNA was extracted by use of TRIzol 

(Invitrogen). The resultant RNA was 

resuspended in 40 ml of DEPC-treated dH2O 

and treated 2 times with DNase I (Ambion). 

2- Detection of HCV-RNA Positive Strand: 

HCV-RNA positive strand was determined by 

reverse transcription-polymerase chain reaction 

(RT-PCR). The extracted RNA was subjected 

for RT-PCR using a one-step RT-PCR kit 

(QIAGEN, Catalogue no. 210212, sensitivity 22 

viral copies) that enables first strand cDNA 

synthesis and PCR amplification in one reaction 

mix. Forward (F;5'GCAGAAAGCGTCTAGCC 

ATGGCGT3') and reverse (R;5'CTCGCAAG 

CACCCTATCAGGCAGT3') primers (Operon 

Biotechnologies, Germany) were designed to 

specifically anneal to conserved regions within 

the HCV-5'UTR [24] and enable amplification 

of the 243 bp viral fragment.  

The RT-PCR reaction mixture was 

performed in a final volume of 50 μl in a 0.2 ml 

nuclease-free Eppendorf tube containing 10 μl 

RNA template, 10 μl of 5X one-step RT-PCR 

buffer, 100 pmol of both F & R primers, 2 μl of 

dNTP's mixture, 2 μl RT-PCR enzyme mix and 

the volume was completed to 50 μl by nuclease-

free water. The PCR tubes were inserted into the 

heating block of a DNA thermal cycler (Applied 

Biosystem 271003626, Singapore) and the 

heating lid was enabled. The RT-PCR was 

started with first strand, cDNA, synthesis at 

50°C for 30 minutes followed by hot start 

polymerase activation at 95
o
C for 15 minutes. 

The PCR amplification program included 36 

cycles each consisting of 3 stages for template 

denaturation at 94°C for 30 seconds, primers 

annealing at 58°C for 30 seconds, and 

nucleotides addition (extension) at 72°C for 1 

minute. The last cycle was linked to a final 

extension step at 72°C for 10 minutes followed 

by cooling at 4°C until the tubes were removed 

from the machine. The PCR product (174 bp) 

was submitted to electrophoresis by using a 

1.5% agarose gel and was visualized by 

ethidium bromide staining under ultraviolet 

light. 

3- Detection of the HCV-RNANegative 

Strand in PBMC:  HCV-RNA negative strand 

was determined by RT-PCR assay according to 

El-Awady et al.
 (33) 

Reverse transcription was 

performed in 25 μL reaction mixture containing 

20U of AMV reverse transcriptase (promega, 

Madison, WI, USA) with 400 ng (3 μL) of total 

PBMCs RNA, 40U of RNasin (promega, 

Madison, WI, USA), 0.2 mmol/L from each 

dNTP (Promega, Madison, WI, USA), and 50 

pmol of the forward primer 2CH (for negative 

strand). The reverse transcription reaction was 

performed at 42°C for one hour. Amplification 

of the highly conserved 5' UTR sequences was 

done using two PCR rounds with two pairs of 

nested primers. First round amplification was 

done in 50 μL reaction mixture, containing 50 

pmol from each of 2CH (5'AACTA CTGTC 

TTCACGCAGAA3') forward primer and P2 

(5'TGCTCATGGTGCACGGTCTA3') reverse 

primer, 0.2 mmol/L from each dNTP, 10 μL 

from RT reaction mixture as template, and 2U of 

Taq DNA polymerase (Promega, USA) in a 1x 

buffer supplied with the enzyme. 

A positive control RNA of an HCV 

patient previously tested was included. 

Moreover, two types of negative controls were 

included, a negative RT control having no RNA 

at the reverse transcription step and a PCR 

negative control having water instead of cDNA. 

The thermal cycling profile was 1 min at 94°C, 

1min at 55°C, and 1 min at 72°C for 30 cycles. 

The second round amplification was done 

similar to the first round, except for use of the 

nested reverse primer D2 (5'ACTCGGCTAG 

CAGTCTCGCG3') and forward primer F2 

(5'GTGCAGCCTCCAGGACCC3') at 50pmol 

each. PCR products (179 bp) were analyzed on 

2% agarose gel electrophoresis. 

4- Other virological markers assays: 
Hepatitis B surface antigen (HBsAg), hepatitis B 

core antibodies (HBc IgM), and anti HIV Abs. 

5- The biochemical investigations: The 

patient groups were also submitted to the 

following investigations: [1] Renal function 

tests; blood urea and serum creatinine. [2] Liver 

function tests; ALT, aspartate aminotransferase 

(AST), total bilirubin, gama glutamyl 

transpeptidase (GGT), and alkaline phosphatase 
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(AP). [3] Hematological parameters; 

hemoglobin (Hb), white blood cells count 

(WBCs), and platelets count. 

Statistical analyses: 

Statistical analysis included coding, data 

entering, and sorting by Microsoft office 2010 

and statistical analysis program IBM, statistical 

package for social studies (SPSS) version 20. 

For quantitative variables, mean (M) ± standard 

deviation (SD) was calculated. For comparison 

between means, t-student test was used. For 

categorical variables, number and percentage 

were calculated and analytical statistic was done 

using Chi square (χ
2
) test. To determine the risk, 

odds ratio (OR) was used. Differences were 

considered statistically significant at P-value 

<0.05 for χ
2
and t-test; while, for OR the 95% 

confidence interval (CI) or exact confidence 

limits (ECL) of differences were used to 

determine the statistical significances. 

 

RESULTS 

Sera, of the examined 100 CKD patients 

under RHD, were assayed for HCV-RNA to find 

out prevalence of HCV infection among them 

(table 1). Prevalence of HCV infection among 

these patients was 34.0% [HCV-RNA positive 

(overt/classic HCV infection)]. All HCV-RNA 

negative (66 CKD patients) were tested for 

presence of HCV-RNA in their PBMCs to find 

out prevalence of occult HCV infection among 

them. Prevalence of occult HCV infection 

among these patients was 27.3% (18/66).Rest of 

the patients (48) is considered HCV infection 

free. So, among the entire patients’ group there 

were 34.0% overt HCV infection, 18.0% occult 

HCV infection, and 48.0% HCV-RNA negative. 

In addition, HCV-RNA was found by negative 

strand-specific RT-PCR in PBMCs among 16 

out of 18 (88.9%) patients, i.e. had ongoing 

active HCV replication. 

Distribution of CKD patients under 

RHD with overt and occult HCV infection, and 

without HCV infection according to their 

clinical features and mortality rates is shown in 

table (2). It was obvious that all clinical features 

(oliguria, generalized edema, disturbed 

sensorium, associated diseases, and organ 

transplant) and mortality rates among the three 

studied groups were statistically insignificant, 

except presence of jaundice (P=0.004). 

Laboratory results of the studied CKD 

patient with overt-and occult HCV infection, and 

without HCV infection are illustrated in tables 3, 

4, and5. Means of T. bilirubin, ALT, AST, AP, 

and GGT in patients with occult HCV infection 

were lower than that in patients with overt HCV 

infection with statistically significant 

differences. While, means of blood urea, serum 

creatinine, and Hb were lower with insignificant 

differences (table 3). Meanwhile, all mean 

laboratory results of patients with occult- and 

overt HCV infections (table 4, 5) were 

significantly higher than that in CKD patients 

without HCV infection except Hb was 

insignificant. 

Distribution of CKD patients under 

RHD with occult- and overt HCV infection 

according to their socio-demographic, clinical, 

and etiological risk factors is reported in table 

(6). As regard the socio-demographic risk 

factors, the only significant risk factor was the 

age group ≥ 60 years (OR=5.83, 95% CI: 1.38-

26.13). As respect clinical risk factors, the only 

significant risk factor was the obesity (OR=5.8, 

95% ECL: 1.29-27.35). Finally, there were no 

significant risk factors concerning all etiological 

factors. 

Distribution of CKD patients under 

RHD with occult HCV and those without HCV 

infection according to their socio-demographic, 

clinical, and etiological risk factors is viewed in 

table (7). Regarding the socio-demographic risk 

factors, the only significant risk factors were the 

age group ≥ 60 years (OR=6.25, 95% CI: 1.63-

25.06) and the rural residence (OR=6.73, 95% 

CI: 1.79-26.57). Meanwhile, the only significant 

protective factors were the age group 21-39 

years (OR=0.12, 95% ECL: 0.01-0.59) and 

urban residence (OR=0.15, 95% CI: 0.04-0.56). 

Respecting clinical risk factors, the only 

significant risk factor was the history of 

nonmedical bloody manipulations (OR=11.5, 

95% ECL: 1.69-124.2). Lastly, there were no 

significant risk factors as respect all etiological 

factors. 

Distribution of CKD patients under 

RHD with overt HCV and those without HCV 

infection according to their socio-demographic, 

clinical, and etiological risk factors is presented 

in table (8). Concerning the socio-demographic 

risk factors, the only significant risk factors were 
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the age group 40-59 years (OR=3.14, 95% CI: 

1.14-8.75) and the rural residence (OR=9.34, 

95% CI: 3.04-29.79). While, the only significant 

protective factors were the age group 21-39 

years (OR=0.28, 95% CI: 0.09-0.83) and the 

urban residence (OR=0.11, 95% CI: 0.03-0.33). 

As regard the clinical risk factors; overweight 

(OR=3.23, 95% CI: 1.18-9.0), repeated blood 

transfusion (≥5 times/year) (OR=5.96, 95% 

ECL: 1.01-61.5), nonmedical bloody 

manipulations (OR=8.28, 95% ECL: 1.51-

82.42), peritoneal dialysis (OR=8.18, 95% ECL: 

1.89-48.45), IV drug abuse (OR=7.08, 95% 

ECL: 1.25-71.55), > 4 years of RHD (OR=3.67, 

95% CI: 1.32-10.33), and absence of patients’ 

evaluation for HCV infection twice/year (OR= 

5.26, 95% CI: 1.34-24.7) were significant risk 

factors. The only significant protective factors 

were obesity (OR=0.24, 95% ECL: 0.06-0.8) 

and urban residence (OR=0.11, 95% CI: 0.03-

0.33). Lastly, there were no significant risk 

factors as regard all etiological factors. 

 

DISCUSSION 

HCV infection is a serious public health 

problem associated with increased morbidity and 

mortality. It can lead to the development of 

cirrhosis and hepatocellular carcinoma.
(34) 

Egypt 

has the highest prevalence worldwide among 

general population.
(6)

 Also, in Egypt, HCV 

prevalence is higher among hospitalized patients 

and special clinical populations.
(7) 

HD patients 

belong to the high-risk population.
(10,11)

 

In this study, we reported prevalence 

34.0% for overt HCV-RNA, among CKD 

patients’ serum and prevalence 18.0% for occult 

HCV-RNA in PBMCs, which equals 27.3% of 

patients with HCV-RNA negative in serum. 

Significant advances have been made in the 

study of HCV infection in patients with CKD.
(35)

 

Our figures are expected and accepted as HD 

procedure per se as well as disturbances in both 

innate and adaptive immunity makes HD 

patients susceptible to infections.
(36)

Prevalence 

of HCV is higher among Egyptian CKD patients 

under RHD; 35.0% in Al Gharbiyah 

Governorate, Egypt
(37)

 up to 100.0% in Cairo 

City.
(38)

 Our figure (34.0%) comes near to Al 

Gharbiyah Governorate’s figure. Also, 

prevalence of HCV is higher among Egyptian 

patients referred for bone marrow studies, 

42.0%.
(39)

 The prevalence of HCV in HD units 

was 13.2% in Iran,
(40)

 16.9% in Brazil,
(41) 

and 

20.2% in Turkey.
(42) 

Further, HCV infection still 

occurs in developed countries (France) HD 

units, and requires appropriate management, 

however prevalence of HCV infection has 

decreased by 7.7%.
(43)

 

Occult HCV infection, a new entity of 

HCV infection, has not been investigated in 

Egyptian CKD patients under RHD. We 

reported prevalence 27.3% occult HCV. The 

description of occult HCV infection was 

followed by several large cohort studies looking 

for trace amounts of HCV in the plasma, 

PBMCs and/or liver of various populations.
(13)

 A 

study on 69 aviremic blood donors found no 

detectable HCV-RNA in their PBMCs.
(44)

 

Recently, it is reported that 30.9% of CKD 

patients under dialysis had occult HCV 

infections (HCV-RNA detected in PBMCs 

and/or in ultracentrifuged serum samples).
(45)

 

This figure is less than 45.0% that reported 

previously.
(4) 

Our figure (27.3%) is lower than 

these figures. So, it is likely that prevalence of 

occult HCV infection is decreasing due to more 

efficient diagnostic protocols and transmission 

preventive measures.
(8,11,46)

 

The discrepancy in the reported 

prevalence of occult HCV, between studies 
(4,31,45,47) 

and ours, could be attributed to many 

factors; first, the differences in sensitivity of the 

methods used for detection of the virus genome 

(nested PCR vs. quantitative rPCR); second, 

small sample sizes in some of the studies; and 

third, quantitative differences in the levels of 

HCV viremia during course of the disease in 

different patients’ populations. This discrepancy 

is based on data of repeated examined sera from 

the same patients for presence of HCV-RNA, 

and showed inconsistent results with previously 

negative samples being positive for HCV-RNA 

and vice versa, which suggests a fluctuating 

level of viremia in the course of the disease. 

There are also differences in the prevalence of 

HCV in the general population, according to 

geographic location that can influence the 

prevalence of HCV infection among CKD 

patients under RHD.
(48)

 

It is suggested to use HCV-RNA 

detection for diagnosis of HCV carriage in areas 

or HD units with high HCV prevalence, while 
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anti-HCV Abs detection is better to be used in 

areas or HD units with low prevalence. Anti-

HCV positive test should always be followed by 

a HCV-RNA test. The latter should also be 

applied in case of hyper transaminasemia even if 

the anti-HCV test is negative. The screening 

with one or other method should be repeated 

every 6-12 months.
(49) 

So, diagnosis of HCV 

infection is based on the detection of serological 

and molecular markers in the serum and 

plasma.
(13)

Among patients with occult HCV, 

57.0% had serum HCV-RNA after ultra-

centrifugation and 61.0% had HCV-RNA in 

PBMCs.
(50) 

HCV-RNA in PBMCs has been 

demonstrated to be reliable for detecting patients 

with occult HCV infection when a liver biopsy 

is not preferred; up to 70.0% of patients with 

occult HCV infection in liver have been found to 

have HCV-RNA in PBMCs.
(18,27) 

It is important 

to repeat test on successive samples of PBMCs 

as HCV-RNA detection is rarely permanent.
(13) 

Test repetition is vital for those with un-

detectable HCV-RNA in PBMCs, as this was 

not performed, so it remains possible that some 

of occult HCV infection may have been 

missed.
(51) 

Also, test repetition leads to improve 

detection of occult HCV infections; up to 

100.0%.
(52,53)

 Thus, our result regarding occult 

HCV infection could be higher if we repeated 

the test on successive samples of PBMCs, but to 

reduce financial costs we done the test once 

only. Also, repeated testing would have little 

practical applications for routine evaluation in 

clinical settings. 

Occult infections may affect viral 

reactivation and disease progression, risk of 

HCV transmission within dialysis units, and 

intra-familial spread.
(4) 

Patients with false 

negative results would not be appropriately 

counseled while undergoing dialysis.
(8,10) 

A 

major impact of this work is the identification of 

a subset of HCV seronegative dialysis patients 

who evade current diagnostic protocols but must 

be considered potentially infectious, even 

lacking HCV-RNA amplification in blood.
(8)

 

Genomic HCV-RNA was found in the 

PBMCs of 45.0% of a group of serum HCV Ab 

negative/HCV-RNA negative HD patients with 

elevated liver enzyme activities.
(4)

 This could 

have an impact on the management of patients 

under HD. But this result should be interpreted 

with caution.
(54) 

While, our result showed 

negative strand specific RT-PCR in PBMCs was 

88.9%, which was higher due to the use of 

samples previously investigated by HCV-RNA. 

HCV-RNA detected in plasma of occult 

HCV infection patients was infectious.
(55)

 If 

these data are confirmed, occult HCV infection 

could facilitate clinical reactivation of HCV 

infection, especially in patients with damaged 

immune system. The public health impact and 

significance for blood and organ donation of 

such situation could be very serious.
(13)

 

However, the infection of PBMCs is surprising 

because they do not have some of the membrane 

receptors that are essential for HCV entry into 

hepatocytes. They have no SR-BI, claudin-1 or 

occludin receptors. Further, cell-culture 

producing HCV could not replicate in 

PBMCs.
(56) 

HCV particles, free or associated with 

serum apolipoproteins, interact with multiple 

cell surface proteins on hepatocytes.
(57)

 

However, HCV replicates extra-hepatically in 

chronically infected patients.
(58) 

All CKD 

patients under HD with detectable HCV-RNA in 

PBMCs must have viral RNA in the liver. So, it 

should be noted that detection of HCV-RNA in 

PBMCs does not identify all cases with occult 

HCV infection. Thus some of the HD patients 

without HCV-RNA in PBMCs could have occult 

HCV infection in liver. However, liver biopsy is 

not recommended for HD patients.
(18)

 

Positive strand HCV-RNA was detected 

in 95.0% of liver biopsies and negative strand 

HCV-RNA (the replication intermediate) was 

found in 79.0% of liver biopsies that had 

positive strand HCV-RNA. Thirteen (65.0%) 

samples of PBMCs had positive strand HCV-

RNA; and 12 of those (92.0%) also had negative 

strand HCV-RNA, none of them had markers of 

HCV infection or abnormal liver function test. 

This suggested that virus replication was taking 

place in the liver of these patients.
(59)

 Another 

study detected the HCV-RNA genome in the 

liver biopsies of all 106 (100.0%) patients, in the 

PBMCs of 69 (65.0%) patients, and in plasma in 

62 (58.5%); none of them had markers of HCV 

infection.
(20) 

Further, a study detected HCV-

RNA genome in the hepatocytes of 27 (87.1%) 

patients, none of whom had markers of HCV 
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infection or abnormal liver function test. Both 

positive and negative strands HCV-RNA were 

found in the livers of 8 (25.8%) patients, 

suggesting ongoing virus replication in 

hepatocytes.
(60) 

On the other hand, HCV-RNA 

was detected among only 5 (20.0%) patients in 

PBMCs but not detected in plasma of patients 

with negative serum for HCV-RNA.
(61)

 

The available data on occult HCV 

infections are conflicting.
(13) 

Many studies 
(18,26, 

59,62-64) 
were in favor of occult HCV infection, 

while other studies
(43,50,65,66-68) 

supported the 

recovery of an HCV infection. Several 

arguments are in favor of the absence of 

persistent HCV-RNA. However, HCV is an 

RNA virus that has no latent stage in its 

replication cycle and its genome cannot persist 

as DNA, unlike viruses like HIV, HBV, and 

herpes viruses. It is therefore unclear how low 

concentrations of HCV can persist.
(13)

 

Among CKD patients under RHD, all 

clinical features differences, except jaundice, 

among the three studied groups were statistically 

insignificant. These results are accepted and 

expected as 52.0% of the cases had overt or 

occult HCV infection. Also, the differences 

between mortality rates indifferent groups were 

statistically insignificant. Again, the results are 

accepted and expected as period of the follow up 

was one year on the maximum, and health 

conditions and lab results were satisfactory. On 

the other hand, Barrilet al.
(4)

 showed mortality 

rates were higher among HD patients with occult 

HCV infections. However, mortality rates might 

be changed on the long period of follow up. 

Further, Rostainget al.
(56) 

reported a very high 

mortality rate (39.0%) but they cleared that these 

deaths were not due to HCV liver disease. A 

meta-analysis revealed that in HD patients HCV 

carriage is associated with 1.57 times increased 

risk of death. Liver cirrhosis and hepatoma 

contribute to the increased mortality.
(69) 

Mortality was associated with increasing age, 

presence of diabetes, coronary artery disease, 

congestive HF, peripheral vascular disease, and 

cerebrovascular disease.
(70)

 

As respect laboratory results of the 

studied patient groups, our results are accepted 

and expected as HCV affects kidney function 

and mortality rates are higher among HD 

patients with occult HCV infections.
(4) 

Also, 

HCV-infected patients on HD had higher serum 

ALT levels than those without chronic HCV 

infection, 44.0±13.5 vs. 33.5±8.0 U/L (P< 

0.001).
(9) 

Also, levels of ALT and AST were 

significantly higher in the patients with occult 

HCV infection compared to patients with 

negative HCV-RNA in PBMNCs. However, 

these enzymes were higher in chronic HCV than 

those of occult HCV infection indicating that the 

cytolysis is more severe in these cases than in 

occult HCV infection patients.
(71)

 Further, this 

difference may be explained by the fact that 

occult HCV infection patients have a more 

refined immunological control of HCV 

infection. So, the breadth of the cellular immune 

responses is different in the peripheral blood 

between chronic HCV and occult HCV 

infection.
(72)

 

ALT and AST levels were in 

concordance with histological damage of the 

liver. Necro-inflammatory activity and fibrosis 

were detected more frequently in chronic HCV 

than in occult HCV infection patients.
(27)

 So, 

occult HCV infection seems to be a less 

aggressive form of the disease caused by overt 

HCV. However, the existence of occult HCV 

infection may potentially have significant 

consequences for this population. These include 

the risk of nosocomial transmission of the virus 

within HD units. So, the development of new 

screening strategies and therapeutic inter-

ventions for HCV infection in these patients for 

detection occult HCV infection may have an 

important essentiality as it is not discovered by 

routine lab methods. In addition, data on 

prevalence of occult HCV are sparse. 

The epidemiological studies about occult 

HCV infection in CKD patients are scanty. 
(18,31,45) 

It is difficult to assess the natural history 

of HCV in these patients as the definite date of 

contamination is not known in most cases, the 

infection can be silent for many years, and 

activities of the liver enzyme cannot be used to 

predict the development of fibrosis in these 

patients.
(32)

 

In the present study, the age group ≥60 

year represented a significant risk factor for 

occult HCV group compared to overt HCV 

patients. A male gender was predominant in all 

groups of CKD patients, but with insignificant 

statistical differences. These results come 
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inconsistent with Castillo et al.
(18,26)

, Natovand 

Pereira
(35)

, Agarwal et al.
(73)

, and Saad et al.
(74) 

History of blood transfusion ≥5 times/year was 

significantly more in patients with overt HCV 

infection compared to negative HCV-RNA 

patients, which is in agreement with Leãoet 

al.
(9)

, Natovand Pereira,
(35) 

Alavian et al.
(40)

, 

and Agarwal et al. 
(73) 

Although screening of 

blood products for anti-HCV and        

implementation of precaution measures, HCV 

infection is still a major problem among CKD 

under HD.
(75) 

Blood transmitted viral infections, 

particularly HCV, are important common 

problems in HD units. Due to the nature of the 

HD procedure, safety concerns exist for limiting 

their spread among HD patients and the staff of 

the unit. Further, the natural history of these 

infections, the available treatments, and the 

presence and response to vaccines differ from 

what is known for the general population.
(76)

 

Also, our finding might suggest a role of 

nosocomial transmission of occult HCV, as 

reported in HD units for overt HCV infection.
(74) 

However, Belgian multicenter study showed a 

seroconversion reduction from 1.4% to 0.0% in 

annual incidence of anti-HCV Ab by full 

implementation of infection control procedures 

to prevent transmission of blood borne 

pathogens, including HCV.
(77) 

Further, we 

showed history of peritoneal dialysis was found 

to be a significant risk factor for overt HCV in 

comparing to negative HCV patients, which is in 

accordance with Leãoet al. 
(9)

 

As respect duration of CKD patients 

under HD, our result is agree with Leãoet al. 
(9)

, 

Natovand Pereira,
(35) 

Alavian et al.
(40)

, and 

Agarwal et al. 
(73) 

CKD patients under HD 

presented high susceptibility to acquiring HCV 

if HD units do not follow the universal 

precautions recommendations. Accordingly, 

patients should be evaluated twice/year for HCV 

and other HCV markers. Patients, who HCV 

Abs positive are sent to the yellow room 

(reserved for HCV Abs positive patients), while 

the seronegative individuals are then tested for 

anti-HBs Ag.
(8) 

Detection of occult HCV patient 

in HD units is an essential priority to avoid 

spread of the virus inside  units. The un-

identified patients with occult HCV may 

transmit the infection to other patients who 

undergo HD alongside them. The repeated 

exposure to body fluids during dialysis 

procedures predisposes HD patients to 

nosocomial transmission of HCV. As HCV-

RNA could be detected in the PBMCs of these 

patients, this indicates active virus replication. 

Concerning history of IV drug abuse, it 

was significantly more in patients with overt 

HCV infection compared to patients with 

negative HCV-RNA. Our result is in agreement 

with Natovand Pereira.
(35)

 Also, history of 

absence of patient evaluation for HCV infection 

at least twice/year was significantly more in 

patients with overt HCV infection compared to 

patients with negative HCV-RNA. Again, our 

result is in agreement with Natovand 

Pereira.
(35)

 So, strategies to control HCV 

transmission in HD units should include strict 

adherence to the universal precautions, careful 

attention to hygiene, sterilization of dialysis 

machines and routine serologic testing and 

surveillance for HCV infection. 

 

CONCLUSIONS AND RECOMMEND-

ATIONS 

Overt- and occult HCV infection in HD 

patients is an important clinical and public 

health problem. In CKD patients under RHD 

prevalence of overt and occult HCV infection 

was 34.0% and 27.3%, respectively. Occult 

HCV infection patients had significantly lower 

liver function compared to the overt group. Also, 

there were many significantly demographic 

(rural residence) and clinical (nonmedical 

bloody manipulation, history of peritoneal 

dialysis, etc.) risk factors among HCV patients 

compared to the controls. We could recommend 

follow precautions of blood transfusion, a close 

monitoring of the HD patients and testing them 

by HCV-RNA in PBMCs once yearly, so that 

the appropriate management could be adopted, 

and early renal transplant to reduce exposure to 

HCV in HD patients. Also, we recommend 

conducting more detailed studies on bigger 

numbers and in different areas and populations 

(e.g., general population, blood donors, etc.) to 

determine the real epidemiology of this health 

problem and to fully understanding the 

virologic, clinical, and public health significance 

of occult HCV infection in different population 

groups. 
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Table (1): Frequency distribution of chronic kidney disease (CKD) patients under regular hemodialysis 

(RHD) according to detection of HCV-RNA in their serum and peripheral blood mononuclear cells 

(PBMCs) 

HCV infection among CKD patients under RHD 
No. 

(n= 100) 
% 

Overt (classic) HCV infection [group I (detectable HCV-RNA by PCR in patients’ 

serum)] 

34 34.0 

Occult HCV infection [group II (detectable HCV-RNA by PCR in PBMCs only)] 

   Among undetectable HCV-RNA in patients’ serum [actually  (N=66)] 

   Negative strand-specific RT-PCR in PBMCs (N=18) 

 

18 

16 

 

27.3 

88.9 

HCV infection free patients [group III (undetected HCV-RNA by PCR in serum and 

PBMCs) 

   Among all patients’ group [theoretically] 

   Among undetectable HCV-RNA in patients’ serum  [actually  (N=66)] 

 

 

48 

48 

 

 

48.0 

72.7 

 

 

 

 

 

 

 

Table (2): Distribution of chronic kidney disease (CKD) patients under regular hemodialysis (RHD) 

With overt and occult HCV infection, and without HCV infection according to their  

Clinical features and mortality rates 

Clinical features 

and mortality rates 

CKD patients’ groups (N=100) 

χ
2
 

P- 

value 

Overt HCV-

RNA  

[group I 

(N=34)] 

Occult HCV-

RNA 

[group II  

(N=18)] 

-Ve HCV-

RNA 

[group III 

(N=48)] 

No. % No. % No. % 

Oliguria 6 17.7 3 16.7 11 22.9 0.49 0.779
#
 

Generalized edema 4 11.8 2 11.1 9 18.8 1.02 0.599
#
 

Jaundice 9 26.5 3 16.7 1 2.1 10.72 0.004* 

Disturbed sensorium 5 14.7 4 22.2 10 20.8 0.634 0.72
#
 

Associated disease(s): 

     Cardiovascular (CAD, CHF, etc) 

     Diabetes mellitus (type I/II) 

     Others (cerbrovascular diseases) 

 

7 

8 

3 

 

20.6 

23.5 

8.8 

 

4 

6 

2 

 

22.2 

33.3 

11.1 

 

8 

11 

5 

 

16.7 

22.9 

10.4 

 

0.347 

0.817 

0.086 

 

0.84
#
 

0.66
#
 

0.95
#
 

Organ transplant (renal/liver) 1 2.9 0 0.0 2 4.2 0.782 0.67
#
 

Mortality (during one year) 3 8.8 1 5.6 1 2.1 1.918 0.38
#
 

              * = Statistically significant differences.                           
#
= Non significant differences. 
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Table (3): Laboratory results of the studied chronic kidney disease (CKD) patients under 

regular hemodialysis (RHD) with occult HCV infection and with overt HCV infection 

Variables 

Chronic kidney disease (CKD) patients’ 

groups 
t- 

value 

P- 

value 
Occult HCV [group 

II (N=18)] 

Overt HCV [group 

I (N=34)] 

Mean ± SD Mean ± SD 

Total bilirubin (mg/dl) 1.51±0.54 1.97±0.68 -2.665 0.005* 

ALT (U/L) 63.87±14.15 72.81±18.53 -1.941 0.02* 

AST (U/L) 59.44±13.71 71.19±15.36 -2.818 0.003* 

AP (U/L) 57.76±14.52 68.43±15.72 -2.449 0.008* 

GGT (U/L) 57.16±11.18 72.25±14.82 -4.122 0.000008* 

Blood urea (mg/dl) 89.74±28.47 97.32±31.82 -0.876 0.19
#
 

Serum creatinine (mg/dl) 3.16±1.11 3.72±1.18 -1.693 0.05
#
 

Hb (gm/dl) 10.12±2.07 10.32±2.13 -0.328 0.37
#
 

           * = Statistically significant differences.                  
#
= Non significant differences. 

 

 

Table (4): Laboratory results of the studied patients’ group III [chronic kidney disease (CKD) 

patients with undetectable HCV-RNA in serum and PBMCs] and group II (CKD patients plus 

occult HCV infection) 

Variables 

CKD patients’ groups 

t- 

value 

P- 

value 

-Ve HCV [group III 

(N=48)] 

Occult HCV [group 

II (N=18)] 

Mean ± SD Mean ± SD 

Total bilirubin (mg/dl) 0.61±0.20 1.51±0.54 -6.896 0.000* 

ALT (U/L) 33.72±8.36 63.87±14.15 -8.501 0.000* 

AST (U/L) 29.26±8.37 59.44±13.71 -8.748 0.000* 

AP (U/L) 37.34±9.34 57.76±14.52 -5.551 0.000001* 

Gama GT (U/L) 51.28±12.62 57.16±11.18 -1.836 0.03* 

Blood urea (mg/dl) 72.15±21.91 89.74±28.47 -2.371 0.01* 

Serum creatinine (mg/dl) 2.14±0.68 3.16±1.11 -3.65 0.0007* 

Hb (gm/dl) 9.71±2.16 10.12±2.07 -0.708 0.241
#
 

           * = Statistically significant differences.                  
#
= Non significant differences. 

 

 

Table (5): Laboratory results of the studied patients’ group III [chronic kidney disease (CKD) 

patients with Undetectable HCV-RNA in serum and PBMCs) and group I (CKD plus overt HCV 

infection) 

Variables 

CKD patients’ groups 

t- 

value 

P- 

value 

-Ve HCV [group III 

(N=48)] 

Overt HCV [group I 

(N=34)] 

Mean ± SD Mean ± SD 

Total bilirubin (mg/dl) 0.61±0.20 1.97±0.68 -11.32 0.000* 

ALT (U/L) 33.72±8.36 72.81±18.53 -11.5 0.000* 

AST (U/L) 29.26±8.37 71.19±15.36 -14.468 0.000* 

AP (U/L) 37.34±9.34 68.43±15.72 -10.314 0.000* 

Gama GT (U/L) 51.28±12.62 72.25±14.82 -60.706 0.000* 

Blood urea (mg/dl) 72.15±21.91 97.32±31.82 -3.991 0.0001* 

Serum creatinine (mg/dl) 2.14±0.68 3.72±1.18 -7.025 0.000* 

Hb (gm/dl) 9.71±2.16 10.32±2.13 -1.27 0.103
#
 

              * = Statistically significant differences.                
#
= Non significant differences. 
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Table (6): Distribution of chronic kidney disease (CKD) patients under regular hemodialysis (RHD) with occult 

HCV and with overt HCV infection according to their socio-demographic, clinical, and etiological risk factors 

Variables 

CKD patients under RHD 

OR (95% CI) 

OR (95% ECL)* 

With occult HCV 

infection (n=18 ) 

With overt HCV 

infection (n=34 ) 

No. % No. % 

Socio-demographic risk factors 

Age (year): 

 

21- 

40- 

≥ 60 

2 

6 

10 

11.1 

33.3 

55.6 

8 

20 

6 

23.5 

58.8 

17.7 

0.41 (0.04-2.45)* 

0.35 (0.09-1.34) 

5.83 (1.38-26.13)#
1
 

Gender: Male 

Female 

10 

8 

55.6 

44.4 

23 

11 

67.6 

32.4 

0.06 (0.16-2.26) 

1.67 (0.44-6.38) 

Marital status: 

 

Single 

  Married 

  Divorced/widower 

2 

13 

3 

11.1 

72.2 

16.7 

6 

18 

10 

17.7 

52.9 

29.4 

0.58 (0.05-3.82)* 

2.31 (0.59-10.04)* 

0.48 (0.07-2.32)* 

Education: 

 

Illiterate, read, and write 

Elementary and secondary 

University and more 

13 

4 

1 

72.2 

22.2 

5.6 

23 

9 

2 

67.6 

26.5 

5.9 

1.24 (0.31-5.59)* 

0.79 (0.15-3.55)* 

0.94 (0.02-19.34)* 

Occupation: 

 

 

Manual works 

Clerical works 

Professional works 

15 

2 

1 

83.3 

11.1 

5.6 

25 

7 

2 

73.5 

20.6 

5.9 

1.8 (0.36-11.83)* 

0.48 (0.04-3.01)* 

0.94 (0.02-19.34)* 

Socioeconomic 

status: 

 

Low 

Middle 

High 

14 

3 

1 

77.8 

16.6 

5.6 

24 

8 

2 

70.6 

23.5 

5.9 

1.46 (0.33-7.54)* 

0.65 (0.1-3.29)* 

0.94 (0.02-19.34)* 

Residence: 

 

Urban 

Rural 

6 

12 

33.3 

66.7 

9 

25 

26.5 

73.5 

1.39 (0.34-5.69) 

0.72 (0.18-2.96) 

Clinical risk factors 

BMI (kg/m
2
): 

 

 18.5-24.9 (normal weight) 

 25-29.9 (overweight) 

 ≥ 30 (obese) 

3 

6 

9 

16.6 

33.3 

50.0 

8 

21 

5 

23.5 

61.8 

14.7 

0.65 (0.1-3.29)* 

0.31 (0.08-1.19) 

5.8 (1.29-27.35)*#
1
 

History of 

interfamilial 

HCV infection: 

 Wife 

 Husband 

 Others 

2 

1 

0 

11.1 

5.6 

0.0 

3 

2 

2 

8.8 

5.9 

5.9 

1.29 (0.1-12.45)* 

0.94 (0.02-19.34)* 

0.0 (0.0-10.12)* 

History of blood 

transfusion: 

 Repeated: ≥ 5 times/year 

Occasional: 1-4 time/year 

3 

5 

16.7 

27.8 

7 

6 

20.6 

17.7 

0.77 (0.11-4.06)* 

1.79 (0.36-8.51)* 

History of 

bloody 

manipulation(s) 

processes: 

 

 Medical: 

Operative: 

       Surgical 

       Dental 

Nonmedical: Tattooing, etc 

 

6 

4 

2 

6 

 

33.3 

22.2 

11.1 

33.3 

 

11 

7 

4 

9 

 

32.4 

20.6 

11.8 

26.5 

 

1.05 (0.26-4.13) 

1.1 (0.2-5.26)* 

0.94 (0.08-7.4)* 

1.39 (0.34-5.69) 

History of peritoneal dialysis 3 16.6 12 35.3 0.37 (0.06-1.73)* 

History of intravenous drug abuse  4 22.2 8 23.5 0.93 (0.17-4.27)* 

History of IV anti belharzial treatment 8 44.4 7 20.6 3.09 (0.75-13.0) 

Duration of RHD 

(year) 

1-4 

> 4 

4 

14 

22.2 

77.8 

12 

22 

35.3 

64.7 

0.52 (0.1-2.23)* 

1.91 (0.45-9.66)* 

No patients’ testing for HCV infection: 2/Y 3 16.6 11 32.4 0.42 (0.07-1.99)* 

Etiological risk factors 

Diabetes mellitus 4 22.2 12 35.3 1.93 (0.45-8.39) 

Hypertension 2 11.1 8 23.5 1.16 (0.16-6.93)* 

Glomerulonephritis 1 5.6 6 17.6 0.94 (0.02-19.34)* 

Lupus nephritis 0 0.0 1 2.9 0.0 (0.0-73.67)* 

                     # = Significant protective factor                                  #
1
 = Significant risk factor 
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Table (7): Distribution of chronic kidney disease (CKD) patients under regular hemodialysis (RHD) with occult HCV 

and without HCV infection according to their socio-demographic, clinical, and etiological risk factors 

Variables 

CKD patients under RHD 

OR (95% CI) 

OR (95% ECL)* 

With occult HCV 

infection (n=18) 

Without HCV 

infection (n=48 ) 

No. % No. % 

Socio-demographic risk factors 

Age (year): 

 

 

21- 

40- 

≥ 60 

2 

6 

10 

11.1 

33.3 

55.6 

25 

15 

8 

52.1 

31.2 

16.7 

0.12 (0.01-0.59)*# 

1.1 (0.3-4.0) 

6.25 (1.63-25.06)#
1
 

Gender: Male 

Female 

10 

8 

55.6 

44.4 

32 

16 

66.7 

33.3 

0.63 (0.18-2.17) 

1.6 (0.46-5.56) 

Marital status: 

 

Single 

Married 

Divorced/widower 

2 

13 

3 

11.1 

72.2 

16.7 

11 

31 

6 

22.9 

64.6 

12.5 

0.42 (0.04-2.3)* 

1.43 (0.39-5.97)* 

1.4 (0.2-7.57)* 

Education: 

 

 

Illiterate, read, and write 

Elementary and secondary 

University and more 

13 

4 

1 

72.2 

22.2 

5.6 

33 

9 

6 

68.75 

18.75 

12.50 

1.18 (0.32-5.01)* 

1.24 (0.24-5.36)* 

0.41 (0.01-3.85)* 

Occupation: 

 

Manual works 

Clerical works 

Professional works 

15 

2 

1 

83.3 

11.1 

5.6 

37 

5 

6 

77.1 

10.4 

12.5 

1.49 (0.32-9.41)* 

1.08 (0.09-7.41)* 

0.41 (0.01-3.85)* 

Socioeconomic 

status: 

 

Low 

   Middle 

   High 

14 

3 

1 

77.8 

16.6 

5.6 

35 

7 

6 

72.9 

14.6 

12.5 

1.3 (0.32-6.4)* 

1.17 (0.17-6.0)* 

0.41 (0.01-3.85)* 

Residence: Urban 

Rural 

6 

12 

33.3 

66.7 

37 

11 

77.1 

22.9 

0.15 (0.04-0.56)# 

6.73 (1.79-26.57)#
1
 

Clinical risk factors 

BMI (kg/m
2
): 

 

18.5-24.9 (normal weight) 

25-29.9 (overweight) 

≥ 30 (obese) 

3 

6 

9 

16.6 

33.3 

50.0 

12 

16 

20 

25.0 

33.3 

41.7 

0.6 (0.1-2.71)* 

1.0 (0.27-3.61) 

1.4 (0.41-4.76) 

History of 

interfamilial 

HCV infection: 

Wife 

Husband 

Others 

2 

1 

0 

11.1 

5.6 

0.0 

1 

2 

4 

2.1 

4.2 

8.3 

5.0 (0.28-353.75)* 

1.35 (0.02-27.45)* 

0.0 (0.0-4.07)* 

History of blood 

transfusion: 

Repeated: ≥ 5 times/year 

Occasional: 1-4 time/year 

3 

5 

16.7 

27.8 

2 

7 

4.2 

14.6 

4.6 (0.47-58.32)* 

2.25 (0.47-9.85)* 

History of 

bloody 

manipulation(s) 

processes: 

Medical:  

Operative: 

       Surgical 

       Dental 

Nonmedical: Tattooing, etc 

 

6 

4 

2 

6 

 

33.3 

22.2 

11.1 

33.3 

 

15 

9 

6 

2 

 

31.3 

18.8 

12.5 

4.2 

 

1.1 (0.3-4.0) 

1.24 (0.24-5.36)* 

0.88 (0.08-5.6)* 

11.5 (1.69-124.2)*#
1
 

History of peritoneal dialysis 3 16.6 3 6.3 3.0 (0.36-24.42)* 

History of intravenous drug abuse 4 22.2 2 4.2 6.57 (0.81-77.07)* 

History of IV anti belharzial treatment 8 44.4 4 8.3 8.8 (1.84-46.33)* 

Duration of 

RHD (year) 

1-4 

> 4 

4 

14 

22.2 

77.8 

32 

16 

66.7 

33.3 

0.69 (0.13-3.05)* 

1.44 (0.33-7.45)* 

No patients’ testing for HCV infection: 2/Y 3 16.6 4 8.3 5.2 (0.29-14.51)* 

Etiological risk factors 

Diabetes mellitus 4 22.2 6 12.5 2.17 (0.54-8.62) 

Hypertension 2 11.1 2 4.2 1.0 (0.15-4.92)* 

Glomerulonephritis 1 5.6 0 0.0 0.65 (0.01-7.22)* 

Lupus nephritis 0 0.0 2 4.2 0.0 (0.0-14.37)* 

                     # = Significant protective factor                                  #
1
 = Significant risk factor 
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Table (8): Distribution of chronic kidney disease (CKD) patients under regular hemodialysis (RHD) 

with overt HCV and without HCV infection according to their socio-demographic, clinical, and 

etiological risk factors 

Variables 

CKD patients under RHD  

OR (95% CI) 

OR (95% ECL)* 

With overt HCV 

infection (n=34 ) 

Without HCV 

infection (n=48 ) 

No. % No. % 

Socio-demographic risk factors 

Age (year): 

 

21- 

40- 

≥ 60 

8 

20 

6 

23.5 

58.8 

17.7 

25 

15 

8 

52.1 

31.2 

16.7 

0.28 (0.09-0.83)# 

3.14 (1.14-8.75)#
1
 

1.07 (0.29-3.92) 

Gender: 

 

Male 

Female 

23 

11 

67.6 

32.4 

32 

16 

66.7 

33.3 

1.05 (0.37-2.96) 

0.96 (0.34-2.7) 

Marital status: 

 

Single 

Married 

Divorced/widower 

6 

18 

10 

17.7 

52.9 

29.4 

11 

31 

6 

22.9 

64.6 

12.5 

0.72 (0.19-2.45)* 

0.62 (0.23-1.66) 

2.92 (0.83-10.49) 

Education: Illiterate, read, and write 

Elementary and secondary 

University and more 

23 

9 

2 

67.6 

26.5 

5.9 

33 

9 

6 

68.75 

18.75 

12.50 

0.95 (0.33-2.71) 

1.56 (0.48-5.05) 

0.44 (0.04-2.68)* 

Occupation: 

 

Manual works 

Clerical works 

Professional works 

25 

7 

2 

73.5 

20.6 

5.9 

37 

5 

6 

77.1 

10.4 

12.5 

0.83 (0.27-2.57) 

2.23 (0.54-9.78)* 

0.44 (0.04-2.68)* 

Socioeconomic 

status: 

 

Low 

Middle 

High 

24 

8 

2 

70.6 

23.5 

5.9 

35 

7 

6 

72.9 

14.6 

12.5 

0.89 (0.3-2.64) 

1.8 (0.51-6.4) 

0.44 (0.04-2.68)* 

Residence: Urban 

Rural 

9 

25 

26.5 

73.5 

37 

11 

77.1 

22.9 

0.11 (0.03-0.33)# 

9.34 (3.04-29.79)#
1
 

Clinical risk factors 

BMI (kg/m
2
): 

 

18.5-24.9 (normal weight) 

25-29.9 (overweight) 

≥ 30 (obese) 

8 

21 

5 

23.5 

61.8 

14.7 

12 

16 

20 

25.0 

33.3 

41.7 

0.92 (0.29-2.88) 

3.23 (1.18-9.0)#
1
 

0.24 (0.06-0.8)*# 

History of 

interfamilial 

HCV infection: 

Wife 

Husband 

Others 

3 

2 

2 

8.8 

5.9 

5.9 

1 

2 

4 

2.1 

4.2 

8.3 

4.55 (0.34-243.74)* 

1.44 (0.1-20.69)* 

0.69 (0.06-5.16)* 

History of blood 

transfusion: 

Repeated: ≥ 5 times/year 

Occasional: 1-4 time/year 

7 

6 

20.6 

17.7 

2 

7 

4.2 

14.6 

5.96 (1.01-61.5)*#
1
 

1.26 (0.33-4.76) 

History of 

bloody 

manipulation(s) 

processes: 

 

Medical: 

Operative: 

       Surgical 

       Dental 

Nonmedical: Tattooing, etc 

 

11 

7 

4 

9 

 

32.4 

20.6 

11.8 

26.5 

 

15 

9 

6 

2 

 

31.3 

18.8 

12.5 

4.2 

 

1.05 (0.37-2.99) 

1.12 (0.33-3.84) 

0.93 (0.18-4.34)* 

8.28 (1.51-82.42)*#
1
 

History of peritoneal dialysis 12 35.3 3 6.3 8.18 (1.89-48.45)*#
1
 

History of intravenous drug abuse 8 23.5 2 4.2 7.08 (1.25-71.55)*#
1
 

History of IV anti belharzial treatment 7 20.6 4 8.3 2.85 (0.64-14.39)* 

Duration of 

RHD (year) 

1-4 

> 4 

12 

22 

35.3 

64.7 

32 

16 

66.7 

33.3 

0.27 (0.1-0.76)# 

3.67 (1.32-10.33)#
1
 

No patients’ testing for HCV infection: 2/Y 11 32.4 4 8.3 5.26 (1.34-24.7)*#
1
 

Etiological risk factors 

Diabetes mellitus 12 35.3 6 12.5 1.12 (0.33-3.84) 

Hypertension 8 23.5 2 4.2 0.86 (0.2-3.36)* 

Glomerulonephritis 6 17.6 0 0.0 0.69 (0.06-5.16)* 

Lupus nephritis 1 2.9 2 4.2 0.7 (0.01-13.97)* 

                     # = Significant protective factor                                   #
1
 = Significant risk factor 


