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Backpomld.: Chronic hepatitis C is one of the leading causes of chronic liver disease. There are approximately 
71 million chronically infected individuals. worldwide, many of whom are unaware of their infection, with import
ant variations according to the geographical area. Hepatitis C is predominantly or almost exclusively acquired 
~ pe~t:aneous exposure to blood. Genotype 4 is closely related to Egypt and northern Africa while there 
JS a prcdominanoe of genotype lb in Western Europe and la in North America. The severity of disease varies 
from asymptomatic chronic infection to cirrhosis and bepatooellular carcinoma (HCC). CU.rrcntly, hepatitis C is 
the leading cause for liver transplantation worldwide. Out of 100 people that contract the infection, 75-85 people 
will develop chronic infection. 60-70 people will develop chronic liver disease., and 5 to 20 people will develop 
cirrhosis over the course of their chronic infection and one to five people will die of complications including hepa
toccllular carcinoma (HCC). Treatments for hepatitis C have progressed to the point that more than 90% of the 
people who take the treatments can be cured, and, for many people, the treatment duration is much aborter than 
before. Now, we have interferon-free therapy. Importantly, the side effects of the newer treatmenta will be much 
less than the side effects of interferon-based therapies. Antiviral therapy now allows many patients infected with 
hepatitis C virus (HCV) to achieve a sustained. virological response (SVR) which is namely the clearance of serum 
HCV RNA after therapy withdrawal, which is equivalent to cure. 
Aim: To evaluate the Laboratory parameters characterizing chronically infected HCV patients attending viral 
hepatitis clinic at Benghazi Medical Centre. 
Patients and method: The cohort in our study was chronic HCV infected patienta followed viral hepatitis clinic 
at ~nghazi medical center. Inclusion criteria were age, sex, mode of infection, ALT, AST, PT, INR, Serum albu
min, Alpha-fetoprotein, HCV RNA level and grade of fibrosis using ultrasonography (USS), Fibroscan or Fibro-AC
Ti test. Patienta co-infected with HBV or HIV were excluded. Data were analyzed using the SPSS Statistics (SPSS 
Inc., Chicago,US)version17.0. 
Results; Out of 161 patient, 77 are male (47.8%) and 84 are female (52.2%). The people are grouped into two 
groups, cirrhotic and non-cirrhotic based on USS abdomen, fibro scan or fibro-ACTi test. The mean PCR for cir-
rbosis is 5.99 log and for non-cirrhosis 5.97 log (P=0.82). The mean albumin for cirrhosis is 3.73gm% and for non
cirrhosis 4.lgm% (P<0.001). The mean platelet for cirrhotic 168,108/micro litter and for non- cirrhotic 223,808/ 
micro litter (P<0.001).The INR for cirrhotic 1.23 and for non -cirrhosis 1.16 with (P• 0.89). The mean bilirubin for 
cirrhotic 0. 75 mg/dl and 0. 73 mg/dl for non-cirrhosis (P•0.87). The mean fasting blood glucose for cirrhosis 119.4 
mg% and for non-cirrhosis102mg%(P"'008). 
Concbulon: Because of the big burden of HCV infection world- wide where millions of people have chronic HCV 
infection with a significant number of them go to cirrhosis and liver cancer, therefore the efforts to encourage 
HCV testing, access to care and the improvement in HCV therapy have a positive impact on patients presenting 

for care. 
l(eJworcb:: - HCV, Liver cirrhosis, Risk factors, Libya 

Jntroductlon: 
Chronic hepatitis C is one of the leading causes of varies globally, with the highest prevalence being re-
chronic liver disease. There are approximately 71 mil- ported in Egypt, especially in the Nile delta, and with 
lion chronically infected individuals worldwide, (1), (2) more than 50% of the people born before 1962 being 
many of whom are unaware of their infection, with im- HCV positive and the overall prevalence reported at 
portant variations according to the geographical area. well above 10%. Despite differences between countries, 
HCV was identified in 1989, is an enveloped virus with the overall prevalence is mostly between 1% and 5 
a 9.6 kb single-stranded RNA genome, a member of %.)3(Hepatitis C is predominantly or almost exclusively 
the Flaviviridae family, genus Hepacivirus. There is no acquired through percutaneous exposure to blood. The 
doubt, however, that the prevalence of HCV infection six major genotypes differ in their geographic location. 
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. . I t ht"re is n prcd01m nance of genotype 1 b in 
~or examp e. d 1 North America. Among west-
Western Europe an n tn . 

uro ,ean IOU patients , genotype 3 predominates. 
em E I 4 is closelv related to Egypt and northern 
Gcnotvpr · . th Af · nd . 5 is common in sou ern n ca, a 
Afnca. Ge6n~~c-poemmon in Southeast Asia and in South
genot,-pe is . f 

. . unm1grants in Australia . The seven ty o 
east As1ru1 • · fi · t . . f: om asvmptoma t1c ch rome in ectJon o disease ,·anes r - h 
.rrh . and hepatocellular carcinoma (HCC). (l) T e 

Cl OSIS . • 
HCV life-cvcle begins with vinon attachment to its spe-

fi 
· tor The HCV RNA genome serves as a tem-

c1 c recep · · RNA 
plate for viral replication a nd as a vir~l messenger . 
, ·ra1 production. It is trans lated into a polyprotem ,or VI · · c 
that is cleaved by proteases. (4) Current~y, hepatltl~ 
· the leading cause for liver transpla ntation worldwide. 
~ ut of 100 people that contract the infection, 75- ~5 
people will develop chronic infection , 60- 70 people w~ 
develop ch ronic liver disease, a nd 5 to 2_0 peopl~ w_1ll 
develop cirrhosis over the course of their chroruc in

fection and one to five people will die of complications 
including hepatocellular carcinoma (HCC). (5) At th_at 
time 1996, HCV treatment consis ted of standard in

terferon monotherapy that you would inject under the 
skin three times a week for six months. For the most 
common strain of hepatitis C- genotype I- there was 
only a 9% chance of being cured of hepatitis C. Nowa
days, treatments for hepatitis C have progressed to the 
point tha t more than 90% of the people who take the 
treatments can be cured , and, for many people, the 
treatment duration is much shorter than before. Now, 
we have interferon-free therapy. Importantly, the side 
effects of the newer treatments will be much less than 
the side effects of interferon-based therapies. Antiviral 
therapy now allows many patients infected with hep
atitis C virus (HCV) to achieve a sustained virological 
response (SVR) which is namely the clearance of serum 
HCV RNA 12weeks after therapy withdrawal.(6), which 
is equivalent to cure.(7) The moderate response rates 
was achieved with a combination of pegylated interfer
on-alpha (PEG IFN-a) and ribavirin (RBV), then pro
tease inhibitors was added to the standard of ca re for 
treating genotype 1 HCV.(8) New, simpler therapeutics 
using direct-acting antivirals that target various stag
es of the HCV life cycle a re introduced to eradicate HCV 
without concomitant interferon, furthermore Patients 
with HIV-HCV coinfection and patients with compen
sated cirrhosis (i.e., cirrhosis but preserved synthetic 
liver function) should receive the same treatment as 
HCV-mono-infected patients.(9) 

Methodology: 
It is a retrospective study involving 161 chronic HCV 
patients who follow vira l hepatitis clinic at Benghazi 
medical center. All the following data had been collected 
from patient 's files involving: age, sex and mode of in
fection. Patients were exposed to investigations includ
ing Alanine aminotransferase (ALT), Aspartate trans
aminase (AST), Prothrombin t ime (PT, INR), Serum 

1 
a lbumin, Alpha-fetoprotein, HCV RNA level Th 
are grouped into two groups, cirrhotic and ·none ~eoplc 
ic based on ultrasonography of abdomen fib -cirrhot. > 
fibro -ACTi test. Exclusion criteria includ'e ~ scan or 1 

CO-tnfi . 
with HBV or HIV and end stage renal disease e~ttol\ r 
Data were analyzed using the SPSS Statisti Patients. 1 

Inc., Chicago, US) version 17.0. Discrete var· bes! (SPss 1 
ia es w ~ 

expressed as numbers a nd percentages a d ere 
. ' n cont' 

ous vanables as the mean and standard dcvi t' lllu. 1 

Differences in variables between different gr: •on (SD). 1 

analyzed us ing the Student's t-test. A p-value ~ps Were 1 

So .d d . . ess th,,h 1 
0 .0 were cons1 ere statistically significant. ""' > 

Results: 
Out of 161 patient, 77 are male (47.8%) and 84 : 
female (52.2%). The mean age for cirrhotic 49 7 are i 

and 43.3 years for non-cirrhotic (P=0.012). Th; Years c 
r · h · • s - l mean , PCR 1or cirr osis is .99 og and for non-cirrh . , . 0s1s 

5.97 log (P=0.82). The mean albumin for cirrhos· . c 
. . IS IS I 

3.73gm% and for no~- cirr~osis 4.lgm% (P<0.001). The 
mean platelet for cirrhotic 168,108/micro litter and f 
for non- _cirrh~tic 223,808/micro li~ter (P<0.001).The : 
INR for cirrhotic 1.23 -~d f?r non ~cirrhosis 1.16 with 
(P=0.89). The ~ean bihrubm for cirrhotic 0.75 mg/dl 1 

and 0.73 mg/dl for non-cirrhosis (P=0.87). The mean 
1 

fasting blood glucose for cirrhosis 119.4 mg% and for : 
non-cirrhosis 102 mg% (P=008) Table 1. Changing ALT 

1 
in regard to PCR .was estimated (P=0.132)Table .2.The 1 
major risk factor for transmission was Post- surgery c 

(45 .. 3%), Blood transfusion (24%), after Tattooing (2%), ( 
after Needle stick (0.6%). No clear risk f~ctor found in l 
(27%) of patient. (Figure 1) · 1 
Table 1: Laboratory characteristics of study patients : 
according the presence or absence of cirrhosis 

Cirrhosis No cirrhosis p 

Ale 49.33 43.38 0.012 = 

PCR 996587.83 940538.25 0.826 = 

ALT 94.54 67.75 0.069 = 

Albumin 3.75 4.12 0.001 > 

IRR 1.16 1.15 0.896 = 

Billru.bin 0.73 0.74 0.873 = 

Platelet. 165333.33 224743.59 0.001 > 

FBS 121.91 102.02 0.008 = 

Table.2: Characteristics of study patients according to 
PCRlog 

Logs> LogS< p 

Age 50.47 43.45 0.006 = 

ALT 55.81 79.95 0.132 = 

Albumin 3.84 4.09 0.015 = 

IRR 1.28 1.12 0.085 = 
Bilirubin 0.69 0.74 0.515 = 
Platelets 219906.25 208958.68 0.471 = 

FBS 109.79 105.70 0.617 = 
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cUAaion: 

pat1t1s C virus (HCV) causes both acute and chronic 

1 ft ction. Acute HCV infection is u sually asymptomatic, 

1;,d 1s only very rarely associated with life-threatening 

•:"l("asc . About 15- 45% of infected persons spontaneously 

r,1 r the virus within 6 months of infection without any 

atment (WHO).Tbe remaining 55- 85% of persons will 

r • clop chronic HCV infection. Of those with chronic HCV 

ntrc tion , the risk of cirrhosis of the liver is 15- 30% with-

20 yea r s (WHO). In thi.s study we tried to identify lab

tory para meters cha racterizing HCV chronic infection. 

~ results obtained from our study showed that cirrhotic 

ticnts had low level of albumin (mean 3 .75) compared to 

n -cirrhotic (mean 4.12) (p<0.001). Albumin synthesis 

ars to paraJlcl liver function, i.e. the more compro

ed is the liver, the less is the albumin production rate. 

10) Platelet count in cirrhotic patient (meanl65333.33/ 

· litter) compared to non- cirrhotic (mean 224743.59 

micro litter) (p < 0 .001). Thrombocytoperua is a common 

nding in advanced liver disease. It is predominantly a 

ult of portal hypertension and platelet sequestration 

t he enlarged spleen, but reduced thrombopoietin (TPO) 

duction (synthesized in liver) further reduces mcasur

lc serum platelet counts (14).Regarding INR there was 

significant statistical difference between cirrhosis and 

on- cirrhot ic (p= 0.896). It is of the utmost importance to 

ize that PT and INR have substantial intra-laboratory 

·ation in these patients. The intra -laboratory variation 

the PTs is well known and was shown by Robert et al. 

11) also to exist in patients with liver failure. Kovacs et al. 

12) concluded that different reagents that act as throm

lastin do not result in the same INR from the same 

pies. The INR has been reported in scveraJ studies to 

unsuitable for standardization in patients with liver 

ease. Instead of reflecting most injuries to liver cells, 

JNR is typically abnormal only in patients with advanced 

live r disease. This test is not sensitive enough to detect a 

minor impairment in liver function. (15) However, a new 

INR specific for liver diseases (INR •Lo•) be more help

ful than INR in this setting, as INR LD could be used to 

standardize PT in liver disease, according to Laurent et 

al M.(13) The mean FBS for cirrhotic (121.91) and (102.02) 

for non- cirrhotic. (p=0.008) Recent evidence suggests 

that chronic hepatitis C virus (HCV) infection is associ

ated with an increased risk for the development of type 

2 diabetes. Indeed, the increased prevalence of diabetes 

in HCV has been shown to be predominately among gen

otype 1- and 2-infected Subjects. (16) This study showed 

no s ignificant statistical relation between HCV-RNA and 

ALT with cirrhosis (P= 0 .826) Table 2(P = 0.069) Table 1 

respectively. Neither serum HCV-RNA titer nor serum ALT 

level can reflect the histological liver change accurately. 

As a result, liver biopsy or other noninvasive procedures 

that measure liver stiffness (transient electrography •Fi

broscan") remain essential for accurate staging of liver fi

brosis in patients with chronic HCV (genotype 4) infection. 

(17) HCV viral load and ALT had no significant relation 

(P= 0.132) viral load or HCV genotype does not accurately 

pred ict the degree of liver injury in chronic HCV carriers, 
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P'lgure.l The ~or riak ractora for BCV tranamluln 

■ Post-surgery 

■ Blood tnmsfusjon 

■Tattoolq 

■Needle stick 

■ No dear risk factor 

although scrum ALT levels weakly correlate with portal 

inflammation and per portal necrosis. Thus, the histolog

ical evaluation would be the gold standard to accurately 

assess the degree of liver damage and to decide thera

peutic plan in patients chronically infected with HCV (18). 

The interval between HCV infection and the subsequent 

development of significant liver disease is long, often 

measured in decades rather than years. In a Japanese 

cohort the mean interval between blood transfusion and 

diagnosis of HCC was approximately 29 years [19). Sim

ilar observations were made in the United States with a 

mean interval between 19 blood transfusion and cirrhosis 

of 20.6 years and HCC 28.3 years (20]. Fibrosis progres

sion is, therefore, highly variable and is influenced in par

ticular by several host factors, such that some patients 

are without significant liver disease after many decades, 

while others rapidly develop cirrhosis. Several factors can 

accelerate fibrosis progression in a given individual. Age 

is the key factor enhancing fibrosis risk, with a stepwise 

reduction in the median duration to cirrhosis with ad

vancing age at infection. Several factors can accelerate 

fibrosis progression in a given Individual. Age is the key 

factor enhancing fibrosis risk, with a stepwise reduction 

in the median duration to cirrhosis with advancing age at 

infection. Age per se also appears to be important during 

infection with HCV, with the rate of fibrosis progression 

suggested to increase in those over the age of 50 years 

whatever the duration of infection (21] Male sex has been 

consistently shown to increase fibrosis progression. Poy

nard et al showed male sex to be an independent risk fac

tor for fibrosis progression with the median duration to 

cirrhosis reduced from 36 years for women to 26 years for 

men. (22) A protective role for oestrogen, possibly by inhib

iting the proliferation of stellate cells and fibrogenesis is 

proposed as an explanation for this difference. The route 

of transmission of HCV has been proposed as an import-



· · In a large French study nnt fodor ,n disease p~ss•~n . . ence 
of ~.74Q patients a s1gm flcant in~ase m -~e preval 

f . f,osis was found in transfusion reClptents (23.4%) 
o etrr I Th. diffi compared to t he IOU group (7.0%). (23 u1 . eren~ 

. d-ndent of age at infection and duration of dis-
was m -,-- . . couJd be 
ease. The authors proposed that this difference 

'th the HCV genotype or an increased amount due to Cl er . 

f . . __..ed viral inoculum associated with blood transfu-
o tnJ""-'' · A' 'T'I . p tients with PNALT (persistent elevation ~., were s1on. a 'nfl t 
found to have lower Ishak fibrosis and n~-1 ~ma o-
ry scores on their first liver biopsy than patients Wlth an 

elevated ALT (24, 25j. 

Coacluioo: 
Because of the big burden of HCV infection world- wide 
where millions of people have chronic HCV infection with 
a significant number of them go to cirrhosis and liver can
cer, therefore the efforts to encourage HCV testing, ac
cess to ca.re and the improvement in HCV therapy have 
a positive impact on patients presenting for care. Since a 
Substantial progress has been made in the development 
of treatment regimens, screening and early treatment is 
needed to prevent liver-related complications and mortal
ity as current anti-HCV medications can cure more than 
90% of patients with subsequent reduction of the risk of 
death from liver cirrhosis and cancer. 
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