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Abstract: BACKGROUND: Chronic hepatitis C virus (HCV) infection is widespread in the world and 
highly prevalent in Egypt. Some reports suggest that HCV chronic infection could alter seminal 
parameters and reproductive hormones, so chronic HCV infection may influence the male fertility. 
Objective:  we conducted this study to assess the possible effect of chronic HCV infection and its 
antiviral treatment on various seminal parameters.Design: Eighteen patients with HCV-related chronic 
hepatitis (Polymerase chain reaction based) and 10 healthy male volunteers were studied. Setting and 
Participants:The study was carried from January 2010 till June 2011. Eighteen infertile male patients 
with a history of chronic HCV infection attended to outpatient's clinic (OPD) of urology department at 
6th October university hospital, aged from 28 to 35 years. Ten normal subjects with no history of liver 
affection, enrolled in the study as volunteers. All patients with other causes of infertility as varicocele 
or history of cryptorchidism were excluded. Also, all patients with history of previous treatment for 
HCV or other causes of liver disease (HBV, alcohol, autoimmunity or hemochromatosis) were 
excluded Measurements: In all subjects seminal parameters (sperm count, motility, viability and 
morphology) and hormonal levels were determined in the serum (follicle-stimulating hormone, 
luteinizing hormone, free testosterone and prolactin) at the beginning of the study. Seminal parameters 
and hormonal levels were reassessed after six, twelve and eighteen months of antiviral combined 
(interferon + ribavirin) treatment. RESULTS: Patients before treatment showed a significantly lower 
sperm count, motility, viability and morphology as well as lower free testosterone levels than controls.  
Hormonal pattern of patients and semen parameters did not significantly change after treatment. 
CONCLUSION: Patients with HCV infection show worse spermatic parameters than controls, 
suggesting a probable negative influence of virus on spermatogenesis, with more mild impairment 
during and after antiviral treatment.  
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INTRODUCTION 

 
 Hepatitis C virus (HCV) chronic infection is widespread in the world with about 150-180 millions of 
carriers (Englert et al., 2004). Chronic HCV-related hepatitis is a frequent condition with a significant clinical 
impact due to the rare spontaneous virus disappearance in carriers. HCV is a small RNA encased liner virus with 
about 10000 nucleotides with no reverse transcriptase activity. Virus transmission occurs predominantly via 
parenteral routes, up to 80% of anti HCV antibodies patients having a history of parenteral exposure. But, other 
routes of transmission are found. For example, sexual and vertical transmissions are rare about 1.2% and 5% 
respectively (Devaux et al., 2003).  
 Up to day, there are no fully effective drugs or vaccines for HCV. But, combined administration of 
peghilated α-interferon (PEG-IFN) plus ribavirin is the treatment of choice for HCV infection (from 45% to 
80% of virus eradication (Manns et al., 2001).  
 HCV is involved in many extrahepatic conditions and at least one of these manifestations is present in 74% 
of cases (the term “HCV disease” has been used to underline its systemic aspects) (Zignego and Brechot, 1999). 
The association between extrahepatic diseases and HCV infection has not been definitely proven. Mixed 
cryoglobulinemia is the most frequent extrahepatic HCV manifestation (43%-90% of cases) (Cacoub et al., 
1999). 
  There are several extrahepatic diseases associated with HCV chronic infection as cryoglobulinaemic 
nephropathy and glomerulonephritis, thyroid diseases (during or after interferon treatment), autoimmune 
gastritis and less frequently Sjögren or Sjögren-like syndromes, idiopathic pulmonary fibrosis, type 2 diabetes 
mellitus (Petit et al., 2001).  
 Different studies have been performed to evaluate the presence of HCV-RNA in seminal fluid and 
spermatozoa, particularly in candidates for assisted reproduction techniques, whose seminal parameters and 



Aust. J. Basic & Appl. Sci., 5(12): 2947-2951, 2011 

2948 

fertility are very poor. The presence of the virus in the cervico-vaginal secretions has been already 
demonstrated; while data about its presence in semen are controversial due to polymerase chain reaction (PCR) 
inhibitors in seminal fluid, especially Taq polymerase inhibitors could interfere with results obtained by this 
methodology (Devaux et al., 2003). 
 The effect of virus replication and the treatment of virus were demonstrated in published papers that 
showed abnormality in the semen parameters as count, motility and morphology. Levy and co- workers, 2002 
demonstrated that 30% of the studied males show semen abnormalities (two oligozoospermias and ten 
oligoasthenoteratozoospermias), confirming the presence of HCV RNA in the seminal fluid before antiviral 
treatment for high serum viral load carriers.  
  The aim of our study was to evaluate the changes that occur in the semen parameters and reproductive 
hormone serum levels including follicle-stimulating hormone (FSH), luteinizing hormone (LH), prolactin (PRL) 
and free testosterone due to chronic HCV infection and after complete successful antiviral treatment of HCV.  
 

MATERIALS AND METHODS 
 
Subjects: 
 Eighteen infertile male patients with a history of chronic HCV infection attended to outpatient's clinic 
(OPD) of urology department at 6th   October university hospital, aged from 28 to 35 years. The study was 
carried from January 2010 till June 2011. Ten normal subjects with no history of liver affection, enrolled in the 
study as volunteers. 
 
Inclusion criteria: 
 The involved patients with a history of liver affection due to HCV infection and a history of infertility. 
  
Exclusion criteria: 
 All patients with other causes of infertility as varicocele or history of cryptorchidism were excluded. Also, 
all patients with history of previous treatment for HCV or other causes of liver disease (HBV, alcohol, 
autoimmunity or hemochromatosis) were excluded.   
 
Specimens:  
 For all subjects, blood sample was collected for performing of liver function tests (SGOT, SGPT, total and 
direct bilirubin and prothrombin time and concentration), quantitative real time PCR and finally reproductive 
hormonal assay in the serum). 
 Also, semen analysis including sperm count, motility, viability and morphology was performed for all 
subjects. 
 
A) Liver function tests (Hemolyzer 3000, Germany) were performed in the form of SGOT     (Human, 
Germany), SGPT (Human, Germany), total and direct bilirubin (Spinreact, Spain) and lastly prothrombin time 
and concentration (Alkan, Germany). All the procedures were done according to the manufacture instructions. 
  Quantitative real time PCR:  
 
1. RNA extraction (Qiagen, Germany): This was done automated by Qiacube instrument according to the 
manufacture instructions. 
2.  RNA amplification (Applied Biosystem, U.S.A): The amplification was done using RT.PCR by real time 
PCR; PCR products were obtained using 25 uL reactions (16.5 master mix and 8.5 RNA). The amplification 
conditions were performed as follows: 95 o C for 10 min, followed by 40 cycles of 15 seconds at 95 oC, 60 
seconds at 60 oC and 90 seconds at 72 oC, and ending with a single 10 min extension step at 72 oC, the results 
were obtained in the form of curves that interpreted into figures according to master standard sheet (Fast 7500, 
U.S.A). 
B) Hormonal assay: FSH, LH, Prolactin (PRL) and free testosterone were measured in HCV patients and 
controls using immunoradiometric assay (IRMA).  (FSH: normal values 2-18 mU/mL; intra- and inter-assay 
coefficients of variation [CV] 7.5%-8.3%; sensitivity 0.18 mU/mL; LH: 1.5-7 mU/mL, CV 5.8%-13.8%, 
sensitivity 0.20 mU/mL; PRL: 7-18 ng/mL, CV 2.7%-8.9%, sensitivity 0.5 ng/mL). Free testosterone levels 
were determined by radioimmunoassay (RIA) (free testosterone: 16-41 pg/mL, CV 10.6%-9.9%, sensitivity 0.15 
pg/mL).  
C)   Semen analysis was done for all subjects; Computer Assisted Semen Analysis (CASA) was used in the 
analysis according to the WHO laboratory manual for the examination and processing of human semen (Fifth 
edition, 2010).The analysis included sperm count (normal: 20 – 200 million/ML), motility that were in 3 forms, 
motile progressive, non progressive and static (normal motility: more than 50%), viability (normal: more than 
50%) and finally morphology (normal: more than 30% of normal form). 



Aust. J. Basic & Appl. Sci., 5(12): 2947-2951, 2011 

2949 

 The same seminal parameters and hormone levels were measured in cases at 6 12 and 18 months after 
preliminary antiviral combined treatment with 1.5 μg/kg peg-interferon -α  once weekly plus ribavirin 800-1200 
mg daily (according to weight). The extent of treatment was twelve months. 
 
Statistical analysis:  
 Differences in semen parameters, hormonal assay between the 2 groups were assessed as mean + SD. All 
analyses were performed with the SPSS (SPSS Inc., Chicago, IL, USA). P < 0.05 was considered statistically 
significant. 
 

RESULTS AND DISCUSSION 
 

 Before starting treatment, semen parameters and reproductive hormonal level in the serum were compared 
between cases and controls and found significant differences between patients and control in all semen 
parameters. While hormonal profiles (FSH, LH and Prolactin) were within normal levels and showed no 
significant differences. On contrast, free testosterone demonstrated significant difference (P = 0.0008) as shown 
in table 1.  
  
Table 1: Characters of controls and cases before antiviral treatment (mean+SD). 

 
 At third month of antiviral treatment, four patients were HCV positive by PCR and they were excluded after 
examination of their semen and reproductive hormones. Their semen analysis showed oligozoospermia (count, 
12 million/ML, 14 million/ML, 11 million/ML and 15 million/ML respectively). The reproductive hormones 
showed no significant differences. At six month of treatment, two cases became HCV positive and excluded 
from the study, their semen analysis showed athenozoospermia (motility, 34% and 44% respectively) and more 
than 50% showed abnormal morphology. No difference in the reproductive hormones.    
 Out of 18 cases, only 12 cases were negative HCV by PCR at 6 months and comparative analysis was done 
among these cases including semen parameters and reproductive hormonal profiles in the serum. There were no 
significant differences between results obtained after six months, twelve months of treatment and that recorded 
before treatment in all semen parameters and hormonal profiles of these cases as shown in table 2. 
 
Table 2: Semen and hormonal patterns during treatment (mean + SD). 

 0 M 6 M 12 M 
Count ( M / ML) 4.3+ 18.4 7.3 +14.9  3.2 +17.9  

Motility 3.9+47.3  9.1+ 37.5  9.7 +41.5  
Viability 6.8 +41.4  9.5 +38.1  8.2 +36.8  

N Morphology 12.4 +23.5  3.5 +19.4  5.9 +20.8  
F.S.H 2- 18 MIU / Ml 0.9 + 4.5 3.5 +4.8  2.8+4.6  
L.H 2- 18 MIU / Ml 2.6 +3.5  6.3 +2.5  9.1 +2.7  
PRL ( 7 – 18 ng/ml) 6.3+ 7.5  4.6 +7.2  4.9 +7.5  

F.Testestrone ( 16 – 41 pg/ml) 2.5+ 17.4  3.5 +19.4  0.6 +19.8  

 
 After termination of the course of treatment, PCR was done and another PCR was done at 18 months (6 
months after termination of treatment). At 18 months, 2 patients developed relapse of HCV infection and 10 
patients recovered from HCV infection (55.6%) remained in the study. Semen parameters ad reproductive 
hormonal profiles in the serum were performed for these 10 patients and compared with their own results before 
starting of treatment, No significant differences were observed as shown in table 3. 
 
Discussion: 
 The hepatitis C virus mainly affects the liver, but there are many other conditions that are associated with 
hepatitis C. Extrahepatic manifestation means diseases or conditions that affect organs other than the liver 
.Several extrahepatic manifestations have been reported in the natural history of hepatitis C virus infection 
(HCV). Up to 40-74% of patients infected with HCV might develop at least one extrahepatic manifestation 

 Control (10) Cases (18) t- statistic P 
Age 4.2 +26.4  3.6 +32.3  3.91 0.0006 

Count ( M / ML 16.8 +44.6  4.5+ 17.4  1.848 0.0760 
Motility 6.9 +76.4  9.1 +43.4  9.956 0.0000 
Viability 5.4+ 82.5  7.9+ 47.8  12.474 0.0000 

N Morphology 7.4+ 74.3  9.4 +28.9  8.510 0.0000 
F.S.H 2- 18 MIU / Ml 9.4 +4.2  5.4 +5.5  1.187 0.2458 
L.H 1.5-7 MIU / Ml 5.3 +.6 5 2.4 + 4.3 3.245 0.0632 
PRL ( 7 – 18 ng/ml) 2.5 +8.4  8.2 + 9.7 2.260 0.0824 

F.Testestrone ( 16 – 41 pg/ml) 5.3+ 29.3  7.3 +19.2  3.798 0.0008 
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during the course of their disease. It may affect skin, eyes, joints, immune system, nervous system, kidneys and 
even male germinal cells (Aitken et al., 2003). 
 
Table 3: Semen and hormonal patterns after 18 M (mean + SD). 

 0 M 18 M t- statistic P 
Count ( M / ML 6.7 +15.2 3.6 +18.4  4.87 0.653 

Motility 7.4+45.9 8.9+ 43.1  5.81 0.094 
Viability 6.1 +43.4  3.9 +45.8  9.54 0.086 

N Morphology 9.2 +24.9  8.1 +25.7  12.78 0.074 
F.S.H 2- 18 MIU / Ml 1.7 +4.9  0.7 +5.1  4.87 0.098 
L.H 2- 18 MIU / Ml 2.9 +3.5  1.5 +3.5  3.72 0.165 
PRL ( 7 – 18 ng/ml) 4.3 +7.3  3.9 +7.4  7.43 0.0873 

F.Testestrone ( 16 – 41 pg/ml) 5.5 +18.3  2.9 +19.9  8.356 0.0638 

 
 It had been shown that HCV could stimulate production of reactive oxygen species (ROS) through 
expression of core protein with resulting in vitro and in vivo mitochondrial injury, which might explain its 
hepatic damage, at least in part. There were some evidences now suggested that reactive oxygen species (ROS)-
mediated damage to sperm was a significant contributing pathology in 30–80% of cases (Iwasaki and Gagnon, 
1992, Zini et al., 1993, Ochsendorf, 1994, Shekarriz et al., 1995 and Agarwal et al., 2006).  
 ROS, defined as including oxygen ions, free radicals and peroxides, cause infertility by two principal 
mechanisms. First, ROS damage the sperm membrane which in turn reduces the sperm’s motility and ability to 
fuse with the oocyte. Secondly, ROS directly damage sperm DNA, compromising the paternal genomic 
contribution to the embryo (Zini et al., 2000). 
 This study suggested chronic HCV infection could affect the semen parameters in the form of count, 
motility, viability and even morphology, and the reproductive hormonal levels as shown in table 1.  Although 
after combined treatment and the patients achieved HCV negative PCR, No improvements in semen parameters 
and hormonal levels.  
 Our results were agreed with other published papers as Lorusso and his partners (2010) and found chronic 
infections as HCV had a significantly impaired sperm quality compared with that of controls. Other researchers 
found treatment of HCV with antiviral drugs led to worsen the semen parameters and advised the wives to use 
contraception methods during treatment (Harald et al., 2010). 
 Some reports had founded negative influence of HCV infection on spermatogenesis which augment our 
result and after treatment founded improvement in the sperm morphology and in the level of testosterone in the 
serum (Marilena et al., 2006). 
  The study concluded HCV infection and their line of treatment had a bad effect on the male fertility and 
semen parameters, and reproductive hormones were affected also. Further studies with large numbers of patients 
are necessary for more confirmation and to determine the exact action on seminal and hormonal pattern in order 
to establish the proper way to deal with infertile male patient infected with HCV infection 
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