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Abstract

Background. The population in Egypt has a heavy burden of chronic liver disease, mostly due to chronic
infection with hepatitis C virus.

Aim. To study prevalence and the factors affecting on recurrence of HCV genotype 4 in post-living donor
liver transplantation (LDLT)  among Egyptian patients.

Subjects and Methods. This study was conducted on 86 Egyptian patients who had HCV genotype 4
related end stage liver diseases. These patients (82 males and 4 females) with mean age 49. 21 ±  6.58
years were performed LDLT after exclusion of patients with active HBV or HCV with HIV. Liver enzymes,
PCR for HCV RNA and histopathological studies were carried out to detect HCV recurrence.

Results. 29 out of 86 (33.7%) patients who received LDLT showed post-transplantation HCV recurrence
within 3.89 years postoperative. Most of them showed HCV recurrence within the first year of post LDLT.
The only two factors incriminated in recurrence are the viral load of recipient before transplantation and
previous exposure for HBV.

Conclusion. One  third  of  Egyptian  HCV genotype  4 related  diseases  who received LDLT  showed
HCV  recurrence.  The viral load of recipient before transplantation and previous exposure for HBV are
only two factors incriminated in recurrence.
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OPENACCESS

Introduction
The population in Egypt has a heavy burden of

chronic liver disease, mostly due to chronic infection with
hepatitis C virus [1]. The HCV genotype 4 affects ap-
proximately more than 90% of Egyptian patients with
Hepatitis C [2]. Hepatitis C is the most common indica-
tion for liver transplantation worldwide [3]. Although the
impact of HCV infection on allograft varies substantially,
allograft failure secondary to recurrence of HCV is the
most common cause of death and re-transplantation
among recipients with HCV [4].

All over the world, in the setting of an increasing
shortage of cadaveric organs, living donor transplanta-
tion gained increasing.  Moreover, the use of cadaveric
donors for liver transplantation is still prohibited in Egypt.
Thus, living donor for liver transplantation (LDLT) is only
possible options for end stag liver disease (ESLD)
among Egyptian patients.

There are no available data about the prognosis
of recurrence of HCV genotype 4 after LDLT among
Egyptian patients. Thus, the objective of this work was to
study prevalence and the risk factors of recurrence of
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HCV genotype 4 in post-living donor liver transplantation
(LDLT) and its effect on outcome in LDLT among Egyp-
tian patients.

Patients and Methods
This study was conducted on 86 out of 123 adult

cases of living donor liver transplantation (LDLT) with
HCV genotype 4 from Dar El Fouad Hospital, Giza,
Egypt between August 2002 and February 2008 (ap-
proximately 5.5 years). We   excluded   the patients who
died in the first three months post liver transplantation
and those who had infection of active HBV or HIV with
HCV. These 86 patients were 82 males and 4 females
with mean age 49. 21 ± 6.58 years.

The study was carried out after approval of scien-
tific and ethical committee of Dar El Fouad Hospital,
Egypt.  We obtained written consent from all subjects.
The protocol of the study approved by the local ethics
committee and in accordance with the ethical standards
of the Helsinki declaration. Eligibility criteria were age
above 18 years of both recipients and donors.  Exclusion
criteria for recipients were included positive HB antigen
and HIV, extrahepatic malignancy, advanced cardiopul-
monary disease, cholangiocarcinoma, active uncon-
trolled sepsis, active alcoholism and renal dysfunction.

Recipient and donor demographics, HCV geno-
type, preoperative HCV viral load, Child-Tarcotte-Pugh,
Model for End Stag Liver Disease (MELD) score, Kidney
function tests, hepatic injury markers, hepatic synthetic
functions and schistosomiasis antigen and antibody
were carried out before and after LDLT. All recipients
were negative schistosomiasis antigen and approxi-
mately 60% of them had positive antischistosomiasis
antibody. Patients who received LDLT from their blood
born relatives were 35 cases while 51 recipients re-
ceived LDLT from non-blood born relatives.

Percutaneous ultrasound guided biopsy was
gained when alteration of biochemical profile were sug-
gestive of hepatic dysfunction. The coagulation profile
was determined before liver biopsy to ensure patient’s
safety. All liver biopsies were graded by an experienced
pathologist by hepatic activity index (HAI) and fibrosis
score (0-6) [5]. In cases of hepatocellular carcinoma
(HCC), Milan criteria were followed in selection of pa-
tients [6]. HCV genotyping in Egyptian Patients was
done by Ohno’s Method [7].

Recurrent hepatitis C was defined as: 1) serum
alanine aminotransferase ( ALT) or aspartate aminotrans-

ferase ( AST) ≥ 2 times the upper  limit of normal; 2)
positive HCV RNA  polymerase chain  reaction( PCR); 3)
liver biopsy consistent with  recurrent hepatitis  C, with no
evidence of graft rejection.

Statistical analysis

Study data were analyzed using the SPSS statis-
tical package (SPSS, version 12.0). The Student’s test
indicates the magnitudes of the differences of means
and SD and therefore the magnitudes of the observa-
tion. The crosstab statistics with Chi square test was
used to indicate the differences of percentage of the
variables. The level of significance was established at p
value <0.05.

Results
Twenty nine out of 86 (33.7%) patients who re-

ceived LDLT showed post-transplantation HCV recur-
rence (Fig. 1). The duration of the study was 66 months

Figure 1: Prevalence of HCV recurrence in the study group (86 cases).

Table 1: Demographic and clinical characteristics in the two
studied groups with and without HCV recurrence of 86 study
subjects.

p >0 .05, non-significant (NS).

while the mean duration of follow up for patients 29.76 ±
16.86 month (3.89 years).  Table 1 showed demo-
graphic and clinical characteristics of in the two studied
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groups with and without HCV recurrence of 86 study
subjects.  There was non-significant of recipient’s age,
donor’s age, mean graft weight, End Stag Liver Disease
(MELD) score, donor related to recipient and donor with
Hbc AB in HCV recurrence group as compares to group
without HCV recurrence.

among 86 cases with HCV genotype 4. Khettry et al [8]
reported that 66.2 % patients with  HCV genotype 1
developed post transplantation HCV recurrence, but
Shiffman et al [9] reported that HCV recurred nearly in all
patients after liver transplantation especially LDLT which
is characterized by hepatic regeneration that prompted
viral replication and accelerated recurrent hepatitis [10].
This discrepancy may be explained by difference in HCV
genotypes   in other studies .

The result of the current study showed the recur-
rence rate was approximately four times (79.3%) within
the first year post LDLT and recurred at the remaining
time of follow up (3.89 years).  This result was similar to
other studies. Pol et al [11] reported that hepatitis C viral
kinetics showed that the first round of infection likely
occurs during reperfusion of the graft and serum viral
levels reached pre liver transplantation titers by fourth
day post operative in a significant number of patients.
While Nakamura et al [12] reported that serum levels of
HCV RNA typically increase rapidly from second week
post transplantation peaking at the fourth month. HCV
RNA levels at first year post transplantation are 10-20
folds greater than pre-transplantation levels. Charlton
[13] suggested initiation of antiviral therapy early in the
post transplantation course.

Our results showed non-significant relation be-
tween donor age and HCV recurrence. This result agreed
with Samankis et al [14] who have reported the same
result. In contrast, Wiesner et al [15] reported that
advanced donor age was associated with higher degree
of HCV recurrence. Feray [16] added that older donor’s
age leads to faster progression of hepatitis C re-infection
suggesting an intrinsic aging of the liver.

In this study, there was non-significant difference
of post LDLT HCV recurrence in that blood born related
and non-related recipient to donors. In contrast, Perrella
and Arenga [17] claimed that HLA compatibility has a
effect on HCV recurrence and they added that family
related donor’s to recipient have greater genetic homol-
ogy with recipient leading to higher post LDLT HCV
recurrence.

Focusing on recipient’s factors, our study showed
age of recipient has no effect on rate of HCV recurrence.
However, other studies reported that older recipient age
was associated with an increased incidence of HCV
recurrence perhaps because older patients are less
able to mount an effective immune response against
viral recurrence [18]. As regard role of patient’s sex on
post LDLT HCV recurrence, this couldn’t be studied as

Table 2:   The effect of donor’s   factors on recipient’s HCV
recurrence.

p >0 .05, non-significant (NS).

Table 2 showed the effect of donor’s   factors on
recipient’s HCV recurrence. Our study revealed no ef-
fect of donor’s factors in relation to HCV recurrence
including donor related to recipient to recipient and
donor with Hbc AB.

Table 3: The recipient’s factors and HCV recurrence.

*p<0 .05, significant(S);  p >0.05, non-ignificant (NS); P1, significant difference of percentage
of HCV recurrence in high and low HCV viremic level; p 2, between HCV recurrence
percentage in child B and C.

Table 3 showed the recipient’s factors and HCV
recurrence. Most of them showed HCV recurrence within
the first year of post LDLT. The only recipient’s factors
that affect HCV recurrence were pre-operative viral load
and previous HBV exposure.

Discussion
In the current study, prevalence of post-trans-

plantation HCV recurrence was 29 patients (33.7%)
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most of our patients were males (95.36%) while females
constituted only (4.65%).

The results of the current study , previous schis-
tosomiasis infestation which is common an among Egyp-
tians  has no effect on post LDLT HCV recurrence as
evidenced by non-significant difference between both
groups with positive and negative anti schistosomiasis
antibodies . Moreover, in this study showed that severity
of pre transplantation liver pathology has no impact on
post LDLT HCV recurrence. This was evidenced by
negative significant role of Child-Turcott-Pugh (CTP)
score and Model for End Stag Liver Diseases (MSLD)
score on HCV recurrence.  But, we found a significant
difference between ratio of post transplantation HCV
recurrence in patients with high and those with low pre
transplantation viremic level. Berenguer et al [19] agreed
with our results as they reported that high pre transplan-
tation viral load is likely to be associated with more
severe post LDLT HCV recurrence and poor outcome. In
contrast, While Gruener et al [20] reported that pre
transplantation viremia titer was not correlated with HCV
histological recurrence.

Our results showed that prior exposure to HBV in
patients with HCV related chronic liver disease was
associated with a higher incidence of post transplanta-
tion HCV recurrence, this was evidenced by a significant
difference between percentage of HCV recurrence in
both groups of positive and negative HBcAb.

This result among our Egyptian patients with HCV
genotype 4 showed that fibrosis progression post LDLT
was 0.62 point on Ishak score after one year.  This
agreed with other results which reported among other
HCV genotypes by Féray et al [21] who reported that the
histological progression of chronic hepatitis C is more
aggressive after liver transplantation. Also, Thuluvath et
al [22] reported that fibrosis progression rate was 0.75 in
transplanted patients. In contrast, non-transplanted HCV
chronic hepatitis patients showed rate of fibrosis pro-
gression 0.12 fibrosis units per year [23].

Our study revealed no effect on post transplanta-
tion types of immunosuppressive drugs either calcineuin
inhibitors (tacrolimus and cyclosporine) sirolimus
(rapamycin), mycophonate , mofetil or pulse steroids on
HCV recurrence . This result matches with Chariton [24]
who reported that there is no consistent difference
between cyclosporine and tacrolimus in their effects on
HCV recurrence. On the other hand, Wiesner et al [25]
reported that steroids have a clear negative effect on
seventy of HCV recurrence.

In the current study, graft weight has no impact on
post LDLT HCV recurrence. Also, Graft to Recipient
Weight Ratio (GRWR) has no significant effect on per-
centage of HCV recurrence as there no significant
difference between those of GRWR less than 1% and
patients with GRWR with more than 1%. This agreed
with other studies [22].

Mechanism of HCV recurrence after liver trans-
plantation is unknown. But, understanding of immune
responses to HCV infection might explain why some
patients develop recurrent HCV. HCV recurrence after
liver transplantation may be due to association with high
levels of hepatic interleukin (IL)-2.  Also, IL-4 expression
may play a role in the progression of hepatic lesion after
liver transplantation [26]. Patents develop post liver
transplantation HCV recurrence have the same
immuneregulatory network as patients with acute hepa-
titis C evolving to persistent infection , likely suggesting
that CD4(+)\CD25(+) numbers may be a marker to
predict recurrence of HCV after liver transplantation [17].

The most effective approach to prevent HCV
recurrence after liver transplantation is viral eradication
before transplantation. However, the benefit of reduc-
tion of viral load without eradication before organ trans-
plantation is not clear regarding the fact of obligatory
augmentation of HCV viral load after transplantation
[27]. Another approach to prevent HCV recurrence after
liver transplantation is prophylaxis by using hepatitis C
antibody therapy post-transplantation. Hepatitis C im-
mune globulin delayed development of acute hepatitis C
in chimpanzees, but did not prevent HCV infection [18].
Gruener et al [20] showed that HCV-specific CD4+T
cells may play an important role and future therapeutic
strategies should be aimed at the induction and rein-
forcement of an adequate virus-specific CD4+T cell
response.

Conclusion
We conclude that one  third  of  Egyptian  HCV

genotype  4 related  diseases  who received LDLT
showed  HCV  recurrence.   HCV recurrence doesn’t
relate to recipient’s risk factors such as recipient’s age,
Model for End Stag Liver Diseases (MSLD) score, graft
to recipient body weight ratio (GRWR), and graft weight
(KG), type of immunosuppressive drugs and previous
schistosomiasis infection.

There was significant difference of percentage of
HCV recurrence with high and low HCV viremic level and
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HBcAB .  Further studies must be done and should
include different treatments to ameliorate HCV recur-
rence.
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