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ABSTRACT
This study aim is to assess the prevalence of occult
HCV infection among Egyptian patients with non
alcoholic fatty liver disease (NAFLD) with elevated AST
and ALT, and to correlate presence of occult HCV with
severity of liver disease. Patients and Methods: After
informed consent 27 patients with elevateed liver enzymes diagnosed as NAFLD were examined for demographic, clinical, laboratory data and Ultrasonography. Liver biopsy was done and tested for HCV
RNA in tissue. Genotyping using RFLP analysis of
PCR products in the 5’NCR was done for positive
cases. Results: HCV RNA in tissue was positive in
11/27 patients (40.7%); genotype was 4a in all positive cases. AST and ALT values showed significantly
lower values in occult HCV than the non HCV
NAFLD group. Liver biopsy of studied patients
showed no significant difference as regard inflammation and fibrosis according to METAVIR score. Conclusions: Occult HCV is highly prevalent among
Egyptian NAFLD patients. It seems to induce a mild
liver disease. Patients with elevated ALT and negative
HCV RNA in sera might be investigated for tissue
HCV RNA. Follow up is recommended for the occult
HCV patients to monitor progression to overt disease.

disturbance cannot be established on the basis of these
clinical and analytical data. These cases are referred to as
cryptogenic chronic liver disease, later on non alcoholic
fatty liver disease (NAFLD) and non alcoholic steatohepatitis (NASH) represented part of these cases [1].
Some authors have reported that occult hepatitis B virus could be the cause of a proportion of these cryptogenic chronic hepatitis cases [2,3], but no conclusive results have been yielded.
In January 2004, the role of occult hepatitis C virus
(HCV) infection in chronic liver disease was first described by Castillo et al. [4]. Patients with elevated liver
function tests and negative HCV antibodies and serum
RNA may have detectable HCV RNA in their liver tissue
and PBMCs. Occult HCV infection is associated with
worse activity and fibrosis scores on liver biopsy [4].
In a country like Egypt, which has the highest prevalence of hepatitis C virus (HCV) in the world, ranging
from 6% to 28% with an average of approximately 15%
in the general population [5-8], and genotype 4 represents over 90% of Egyptian cases [9], with no data about
occult HCV. We therefore investigated the prevalence of
occult HCV among patients diagnosed as NAFLD with
negative HCV Ab and HCV RNA in serum and its effect
on the liver disease severity.

2. PATIENTS AND METHODS
Keywords: Genotype 4; Liver Enzymes; NAFLD;
Occult HCV

1. INTRODUCTION
In most patients with persistent abnormal liver biochemistry, clinical data and serological tests allow identification of the causative factor or disease entity responsible for liver damage. However, in some subjects with
persistent alteration of liver enzymes the cause of the

After getting informed written consent from 27 patients
referred to the Hepatology Unit in Cairo University with
elevated transaminases, bright liver on abdominal ultrasonography and negative HCV Ab, all patients have been
subjected to a complete history taking including; drugs,
alcohol intake, blood transfusion, tattoos, body piercing,
sexual behavior. A complete physical examination was
performed on each subject includes general examination,
estimation of BMI and stigmata of chronic liver disease.
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Venous blood samples were drawn after an overnight
12-hour fasting to determine the levels of serum ALT,
AST, albumin, prothrombin time, total lipid profile, fasting blood glucose, ANA, ASMA, AMA, HBsAg, HBcAb
total, HCV Ab, HCV RNA by PCR Reverse Transcription
and Nested Polymerase Chain Reaction [10].
Ultrasound examination: Using a Toshiba machine
with a 3.5 MHZ convex probe, patients were examined
after at least 8 hours fasting in the supine, right and left
lateral positions. Scanning was done through several longitudinal, oblique and transverse scans. Measurements
were taken in quiet respiration.
After checking the coagulation profile of the patients
and after an overnight fasting; liver biopsy was taken
under sonographic guidance, using Tru-cut needles (Baxter Healthcare) (16G, internal diameter 1.6 mm). It was
fixed in 10% formalin and paraffin-embedded, and sectioned by microtome with a thickness of 5 µm for routine histological diagnosis and for in situ hybridization.
Stained with hematoxylin-eosin and Mason trichrome
and scored by an experienced hepatopathologist according to METAVIR score [11].
RNA Extraction from liver tissue: The Nucleic acid
extraction was done using QIAamp viral RNA kit then
HCV RNA was tested by RT-PCR using primers from the
5_ noncoding region (5_NCR) of the HCV genome [10].
Reverse Transcription and Polymerase Chain Reaction: The protocol for RT-PCR to detect HCV RNA
was performed according to Abdel-Hamid et al., 1997
with modifications to increase the sensitivity of the assay.
The RT-PCR was carried in a total volume of 100µl
containing 1X Taq buffer with 1.5 mM MgCl2 (Roche
Molecular Biochemicals, Mannheium, Germany), 0.2 mM
dNTPs (Promega Madison, WI, USA), 20 pmole of each
primers P1 (5’ GTGAGGAACTACTGTCTTCACGCAG
3’) and P2 (5’ TGCTCATGGTGCACGGTCTACGAGA
3’), 20 units of Human Placental Ribonuclease Inhibitor
(HPRI) (RNasin) (Promega Madison, WI, USA), 10 units
of AMV Reverse Transcriptase (RT) (Promega Madison,
WI, USA), and 2.5 units Taq DNA polymerase (Roche
Molecular Biochemicals, Mannheium, Germany). 45µl
of master mix was added to each sample and the mixture
was incubated at: 42˚C for 30 min for RT (one cycle),
95˚C for 4 min (one cycle), followed immediately by 35
cycles of the following conditions, 94˚C denaturation for
1 minute, 50˚C annealing for 1 minute, 72˚C extension
for 1 minute; A final cycle of 72˚C for 10 minutes, all
PCR reactions were carried out on GeneAmp PCR Systems 9700; Applied Biosystems. Nested PCR was performed by the transfer of 10 µl of the first PCR product
to 90 µl of the second master mix containing 1X Taq
buffer (Roche Diagnostics), 0.2 mM dNTP’s (Promega),
20 pmole of each nested primer P3 (5’ TTCACGGCACopyright © 2011 SciRes.

GAAAGCAGTCTAG 3’) and P4 (5’ CTATCAGGCAGTACCACAAGG 3’), 2.5 units Taq polymerase (Roche
Diagnostics). The samples were incubated for 35 cycles as
in first round of PCR but without the initial RT step. PCR
products were visualized by electrophoresis on ethidium
bromide stained 3% agarose gel in 0.5X TBE buffer
(GIBCO-BRL, Life Technologies, Gaithersburg, MD,
USA).
HCV genotyping by RFLP analysis: Restriction fragment length polymorphism (RFLP) is a method for
identifying the six major genotypes of HCV (1a, 1b, 2a,
2b, 3a, 4, 5, 6) by restriction endonuclease cleavage of
sequences. These sequences were amplified by nested
RT-PCR from the 5’ non-coding region, 10 µl from the
nested PCR products of 237 bp, were digested by restriction endonuclease enzymes for 2 hours at 37˚C by
both MvaI/HinfI in buffer H and RsaI/HaeIII in buffer L
(Boehringer Manheim, Germany) [12,13] in a total
volume of 20 µl. Electrophoresis was done in a 4 %
Metaphore agarose gel in 0.5X Tris borate buffer (TBE)
buffer to separate different specific sequences (FMC Bio
products, USA). Bands corresponding to specific 5’
NCR sequences were visualized under UV light and
identified according to specific recognition sequence.

3. STATISTICAL METHODS
Descriptive data is presented for all enrolled patients.
Quantitative variables presented by mean and standard
deviation (SD). Qualitative variables are presented by
number and percent. The statistical analyses were performed by non parametric tests (SPSS program v9.0).

4. RESULTS
Out of 27 patients diagnosed as NAFLD, 11 patients
(40.7%) had positive HCV RNA in tissue (occult HCV
infection). HCV genotyping showed that HCV in the
tested samples belongs to genotype 4a. Both groups
were matched in age, sex and BMI with no statistical
difference as well as the residence or history of past exposure to schistisomiasis (Table 1).
The only statistical significant biochemical parameter
was liver transaminases in which AST & ALT were
higher in non HCV NAFLD patients (p-value 0.015 &
0.047) respectively (Table 2). Regarding histopathological features, 10/11 (90.9%) in Occult HCV group
had A0/F0 while in NAFLD group 12/16 (75%) had
A0/F0 with no significant difference (Table 3).

5. DISCUSSION
Egypt has the highest worldwide prevalence of hepatitis
C virus (HCV), with an estimated 8 - 10 million among a
population of 75 million having been exposed to the
virus and 5 - 7 million active infections [14]. Despite the
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Table 1. Demographic and clinical features of occult C and
NAFLD patients.
Occult HCV
(N = 11)

NAFLD
(N = 16)

P-value

Age (Mean ± SD)

41 ± 94.

42.7 ± 9.8

0.646

Sex (M/F)

0/11

1/15

1.0

Residence (U/R)

7/4

10/6

1.0

BMI (Mean ± SD)

35.87 ± 6.9

36.3 ± 6.4

0.891

H/O of Schistosomiasis

3 (27.3%)

4 (25%)

1.0

D. M.

3 (27.3%)

2 (12.5%)

0.37

Fatigue

6 (54.5%)

13 (81.2%)

0.21

Rt hypochondrial Pain

8 (72.7%)

6 (37.5%)

0.20

Hepatomegaly

6 (54.5%)

7 (43.7%)

1.0

Table 2. Biochemical parameters of occult HCV and NAFLD
patients.
Biochemical
parameters
(Mean ±SD)

Occult HCV
(N = 11)

NAFLD
(N = 16)

P-value

†FBG mg dl-1

159.45 ± 104.60

100.75 ± 30.495

0.097 (NS)

‡PPBG mg dl-1

187.91 ± 121.27

127.44 ± 48.415

0.142 (NS)

§AST (30U L-1)

21.45 ± 6.876

38.69 ± 24.325

0.015 (S)

¶ALT (30U L-1)

20.82 ± 9.304

41.75 ± 37.546

0.047 (S)

‡ALP IU L-1

100.09 ± 55.623

76.25 ± 28.015

0.153 (NS)

▲GGT IU L-1

39.82 ± 53.883

32.31 ± 26.497

0.634 (NS)

Cholesterol

212.45 ± 80.05

213.15 ± 42.98

0.978 (NS)

♦TG

172.0 ± 110.47

155.534 ± 67.7

0.659 (NS)

†FBG = Fasting blood glucose; ‡PPBG = Post prandial blood glucose;
§AST = aspartate transaminase; ¶ALT = alanine transaminase; ‡ALP =
alkaline tranferase; ▲GGT = gamma glutamyl tranferase; ♦TG = triglycerides.

Table 3. Histopathological features of occult C and NAFLD
patients.
Histopathological features

Occult HCV

NAFLD

(N = 11)

(N = 16)

P-value

Type of Steatosis
Microvesicular

1 (9.1%)

1 (6.25%)

Macrovesicular

1 (9.1%)

6 (37.5%)

Mixed type

9 (81.8%)

9 (56.25%)

Diffuse

7 (63.6%)

7 (43.75%) 0.23 (NS)

Focal

4 (36.4%)

9 (56.25%)

0.25 (NS)

Distribution of Steatosis

10 (90.9%)

12 (75%)

I

1 (9.1%)

3 (18.8%)

II

0 (.0%)

1 (6.2%)

10 (90.9%)

12 (75 %)

Grade of Inflammation

Stage of Fibrosis

0

0

I

1 (9.1%)

1 (6.2%)

II

0 (.0%)

3 (18.8%)
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0.56 (NS)

0.40 (NS)
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high prevalence of HCV in Egypt, studies have suggested that the epidemic pattern of type 4a infection in
Egypt was more recent and quite different from the endemic pattern in sub-Saharan Africa [15,16]. Thus, it
seems that the current status of HCV in Egypt is not only
a consequence of the mass anti-schistosomal therapy but
also due to new infections acquired beyond that era,
given that HCV currently represents more than 13% of
the annually reported acute hepatitis cases [17].
Abnormal results on liver-function tests have various
causes, and the etiology of the liver damage can be established in most cases. However, the etiology of
long-standing abnormal results on liver-function tests in
some patients is unknown after rigorous exclusion of all
known causes of liver diseases until January 2004 when
occult hepatitis C virus (HCV) infection was first described [4]. Occult HCV infection is characterized by the
presence of HCV-RNA in the liver in the absence of serological markers of infection (anti-HCV and serum
HCV-RNA negative) [18,19]. In the current study, 11
patients (40.7%) were found to have occult HCV infection; this incidence comes in context with what have
been reported by Castillo in January 2004 who reported
57% incidence of occult HCV infection in chronic liver
disease in a study which included 100 patients with persistently long standing abnormal liver function test results. In addition, (84%) of these patients with occult
HCV infection also had the antigenomic HCV-RNA
strand in the liver tissue, indicating an ongoing viral
replication [4]. A similar high rate of Occult HCV infection was also found in an Egyptian study in which14 out
of 30 patients with cryptogenic hepatitis (46.6%) had
intrahepatic HCV RNA. out of 14 patients with intrahepatic HCV RNA, 11 had identifiable viral RNA in
PBMCs (78.5%) [20]. This finding may support hypothesis that testing for HCV RNA in liver specimens is
considered the gold standard and because liver biopsy is
an invasive procedure, HCV RNA detectability was investigated in PBMCs in some studies.
The most common age of occult HCV infection is
from 22 - 66 years. Our results were in agreement with
this statement yet come in contrast with male predominance that was reported by previous studies [4,21].
In identifying the risk factors of HCV seropositivity in
Egypt, our results are in accordance with previous studies [22], in which multivariate regression was used to
estimate independent effects of risk factors on HCV
seropositivity. Independent risk factors that were insignificant to anti-HCV positivity in adults included: history of, or active infection with, Schistosoma mansoni
[22], also neither history of diabetus nor residence are
considered a risk factors of occult HCV.
Occult HCV infection is a mild disease, the current
OJIM
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study support this hypothesis by showing no significant
association between the detection of occult HCV infection and the main symptoms of the studied patients even
existence of the right hypochondrial pain. This was also
supported by previous study [23] that compared clinical
and pathological characteristics of occult HCV infection
patients and untreated chronic HCV patients, but on
contrast nearly 50% of NAFLD patients have fatigue and
hepatomegaly in agreement with others [24].
The most common laboratory abnormalities often
found in NAFLD patients are elevated alanine transaminase (ALT) and aspartate transaminase (AST) which are
significantly higher (p value = 0.045 & 0.015 respectively) than that of occult HCV patients confirming the
less inflammatory process present in occult HCV provided by the histopsthological examination later and
come in context with other reports [23,25,26].
In this study, it was found that the prevalent HCV
genotype was type 4a, this is in accordance with the
finding that genotype 4 (HCV-4) is the most common
variant of the hepatitis C virus (HCV) in the Middle East
and Africa, particularly Egypt [27,28].
In this study the insignificant lower necroinflammatory grade (A1) and fibrosis stage (F1) associated with
the low number of infected hepatocytes found in occult
HCV infection may be related to less liver damage. This
goes well with the previous studies [23,25]. While patients with NAFLD/NASH have been noted to have
more necroinflammation and fibrosis yet not significant
in this study, investigators correlate that to different steps
in the Pathophysiology such as predominance of steatosis that is mainly macrovesicular and injury in acinar
zone 3; due to zonal localization of DNA damage, products of oxidative damage and expression of CYP 2E142
in zone 3 [29-31].
However, an Egyptian study found that the necroinflammatory activity grade and the fibrosis stage were
insignificantly higher in occult HCV infection than in
patients without intrahepatic HCV RNA. Furthermore, in
European study; out of the 57 patients with occult HCV
infection, 20 (35%) had necroinflammatory activity significantly higher than that found in patients without intrahepatic HCV RNA. In addition, the number of cases
with fibrosis (F1 according to METAVIR) was significantly higher in patients with occult HCV infection than
in patients without intrahepatic HCV RNA [4,20].
In Conclusions: Occult HCV infection must now be
accepted as much an entity as occult HBV infection. The
absence of serological markers in defining occult HCV
infection clearly differentiates this entity from the classical chronic hepatitis C infection. Occult HCV infection
is highly prevalent among Egyptian patients with NAFLD.
Occult HCV infection seems to induce a mild liver dis-

Copyright © 2011 SciRes.

ease. Follow up is recommended for the occult HCV
patients to monitor progression to overt disease.
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