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Absrtact  
Background: Hepatitis C virus (HCV) is a leading cause of chronic liver disease in the world. 

Interferon alpha (IFN alpha) has been widely used as therapy for chronic hepatitis C.  

Objective :This study was amid to evaluate the efficacy of  interferon alpha therapy in patients 

of chronic hepatitis C  for 12 and 24 weeks . 

Methods: This study was conducted at Marjan Hospital from May 2014 to December 2014. the 

patients of hepatitis C (24 males and 26 females) had age range 18-48 years were grouped into 

study group (n=50) and control group (n=16). Patients had injection monthly by interferon vial 

18 mlu. At weeks 0, 12 and 24, blood samples were taken for  assay Biochemical indices that 

include   blood sugar, urea, creatinine, direct and indirect and total bilirubin, albumin, aspartate 

aminotranferases (AST), alanine aminotransferases (ALT), and alkaline phosphatase (ALP).  

Results: There are no significant differences in blood sugar and Albumin levels  in HCV patients 

as compare to normal individuals (control). significant decrease were observed in Blood urea 

,serum creatinine direct bilirubin , indirect bilirubin, total bilirubin and significant increase in 

AST, ALT, ALP levels  in HCV patients compare to control. Treatment with interferon alfa for 

12 and 24 weeks cause significant increase (P< 0.001) in Blood sugar and Albumin levels and 

significant decrease in Blood urea ,serum creatinine direct and indirect and total bilirubin  in 

HCV patients as compare to normal individuals (control). Also there were no significant 

differences  in all studied parameters and the response to treatment between males and females   

 Conclusions:  After 24 weeks of Interferon alfa therapy, patients showed hopeful response to 

treatment manifested by improve the biochemical induces.  

Key words: Hepatitis C virus , Interferon alpha (IFN alpha), biochemical indices. 
     

 الخلاصة 
 ألفا الأًرشف٘شّى ٗسرخذم  .العالن فٖ الوضهٌح الكثذ لأهشاض الشئ٘سٖ السثة الفاٗشّسٖ سٖ ُْ الكثذ : الرِاب خلفية البحث    

 الفاٗشّسٖ سٖ . الكثذ لالرِاب كعلاج ّاسع ًطاق علٔ

 الكثذ الرِاب هي ٗعاًْى الزٗي الوشضٔ تالاًرشف٘شّى الفا فٖ العلاج فعال٘ح الٔ ذق٘٘ن الذساسح :ُذفد ُزٍ هذف الذراسة

  . أسثْعا 32 ّ 23 لوذج الفاٗشّسٖ سٖ

شولد الذساسح  . 3122كاًْى الاّل  إلٔ  للوذج هي شِش  اٗاس هشجاى هسرشفٔ فٖ الذساسح ُزٍ أجشٗد : المىاد وطرق العمل

ذن ذقس٘وِا الٔ هجوْعح  سٌح 21-21 ذشاّحد اعواسُن هي( إًاز 32 ّ ركْس 24الفاٗشّسٖ سٖ ) الكثذ الرِاب هشضٔ

 خلال . MLU 21 تجشعح  شِشٗا تالاًرشف٘شّى  ذن حقي الوشضٔ(. 22=  ى) الس٘طشج  ّالوجوْعح( 01=  ى) الذساسح 

 ّالْ٘سٗا، الذم، فٖ السكش شولد هسرْٓ الرٖ الك٘وْحْ٘ٗح الوؤششاخ لفحض دم عٌ٘ح أخز ّذن ،32 ّ 23 ،1 الأسثْع 

 .AST  ّ ALT  ّALPالالثْه٘ي ّ ّالكلٖ، الوثاشش ّغ٘ش الوثاشش الث٘ل٘شّت٘ي ّالكشٗاذٌ٘٘ي،

الوصات٘ي  الوشضٔ فٖ ّهسرْٓ الالثْه٘ي  الذم فٖ السكش ًسثح فٖ هعٌْٗح   فشّق اظِشخ ًرائج الذساسح عذم ّجْد الىتائج :

  الذم، ّالكشٗاذٌ٘٘ي فٖ الْ٘سٗا فٖ كث٘ش اًخفاض كوا لْحع(. الس٘طشج) الطث٘ع٘٘ي هقاسًح تالأشخاص cتالرِاب الكثذ الفاٗشّسٖ 

 فٖ AST، ALT، ALP فٖ كث٘شج ّصٗادج الكلٖ الث٘ل٘شّت٘ي الوثاشش، غ٘ش الث٘ل٘شّت٘ي ، الوثاشش ّهسرْٓ الث٘ل٘شّت٘ي

هعٌْٗح   صٗادج أسثْعا 32 ّ 23 لوذج ألفا تالإًرشف٘شّى ذسثة العلاج .  هع هجوْعح الس٘طشج  هقاسًح HCV هشضٔ هسرْٗاخ

 هسرْٓ الْ٘سٗا  ّالكشٗاذٌ٘٘ي ّ  فٖ ّاًخفاض هعٌْٕ  ّهسرْٓ الالثْه٘ي  الذم فٖ السكش ًسثح فٖ( P <0.001) عالَ٘ 

 فشّق ٌُاك ذكي لن كوا(. الس٘طشج) الطث٘ع٘٘ي تالأشخاصهقاسًح  الوشضٔ فٖ ّالكلٖ الوثاشش ّغ٘ش الوثاشش الث٘ل٘شّت٘ي

 . ّالإًاز الزكْس ت٘ي للعلاج ّالاسرجاتح الوعاٗ٘ش الرٖ ذن دساسرِا  جو٘ع فٖ هعٌْٗح
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ألفا اظِش الوشضٔ الوصات٘ي تالرِاب  اسثْعا هي العلاج تالأًرشف٘شّى 32: ٗسرٌرج هي الذساسح الحال٘ح تعذ هشّس الاستىتاجات 

 .الكثذ الفاٗشّسٖ اسرجاتح ج٘ذج للعلاج  ذْضحد فٖ ذحسي الوعاٗ٘ش الك٘وْحْ٘ٗح 

 : الرِاب الكثذ الفاٗشّسٖ سٖ , الاًرشف٘شّى الفا . الوعاٗ٘ش الك٘وْحْ٘ٗح . كلمات مفتاحية

 

Introduction: 
Hepatitis C virus (HCV) infection is one of the main causes of chronic liver disease 

worldwide, The World Health Organization (WHO) estimates that about 3% of the world’s 

population has been infected with HCV, that mean there are more than 170 million chronic carriers 

who are at risk of developing liver cirrhosis and/or liver cancer (1). HCV is spread when your blood 

comes into contact with the blood of a person who is infected with the virus. This can happen when 

people share needles, pipes, straws or other implements for drug use or when unsterile or 

contaminated needles or ink are used for piercing (2). There are three types of Interferons that are 

used to treat hepatitis C :Type I interferon, II and PEG-IFN-lambda. The type I interferon is known 

as alpha or beta and is made up of proteins produced by the body in response to a viral infection 

(3).Treatment of chronic hepatitis C is currently based on monotherapy by interferon type I or 

combination of (IFN) alfa and ribavirin, and a number of new anti-HCV therapies are in 

development (4). The present study aimed to investigate the influence of interferon alfa  therapy  in 

some biochemical parameters in patients infected with hepatitis C  .  
 

MATERIALS AND METHODS  
Fifty adult patients with chronic hepatitis C infection who had no previous treatment for HCV 

were eligible for the study. Participants were patients who visited Marjan medical city in Babylon 

provence of Iraq, at the period between may  – until December  2014 . Patients were enrolled  after 

HCV- RNA viral load detectable by polymerase chain reaction (PCR) ,16 healthy individual with 

negative viral result mentioned as a control group.  The patients  of chronic hepatitis C (24 males 

and 26 females) had age range 18-48 years were grouped into study group (n=50) and control group 

(n=16). Patients injection monthly by interferon vial 18 mlu. At weeks 0, 12 and 24, blood samples 

were taken for  assay Biochemical indices For all patients and control .screening for hepatitis 

viruses  were done according to manual procedure of Biokit Company . Biochemical laboratory 

assays tests : blood sugar, blood uera and serum albumin total serum bilirubin (TSB) Direct and 

Indirect ,liver transaminase ( AST and ALT) and Alkaline Phosphatase were carried out for all 

serum samples by using a Cobas C111 automatic analyser according to the enzymatic method (5). 

The patients groups are classified  according to treatment applicable protocol as pretreatment group 

,before treatment , after 12 weeks from drug application and after 24 weak.  
 

Statistical Analysis 
   The data obtained were compiled  and analyzed using student t- test and L.S.D, by the SPSS 

version 17.0. Results of the data were expressed as mean ± SEM (Standard error of mean). Test of 

significance was compared using  (p< 0.05) and (p< 0.001). 
 

Results  
Effects of treatment of interferon type I on some biochemical indices among hepatitis 

C patients. 
The result showed as illustrated in (table 1) there is no Significant differences in glucose level    

(P < 0.05) were observed in HCV patients as compare to control . After treatment with interferon 

alfa for 12 and 14 weeks the level of glucose is significantly increase (P< 0.05) in patients compare 

to before treatment. 

Urea is Significant reduce (P < 0.05) in HCV patients as compare to control individuals. 

Interferon alfa therapy for 12 weeks cause significantly increase in urea patients compare to before 

treatment. Creatinine levels are Significant reduction (P < 0.05) in HCV patients as compare to 

normal individuals, Interferon alfa therapy for 12 and 24 weeks of caused  significantly increase  of 
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creatinine levels compare to before treatment and control group .Direct and indirect bilirubin and 

total bilirubin  levels of Hepatitis C patients increased  significantly (P > 0.001) as compared to 

control individuals. After interferon therapyfor 12 week the 117epatiti bilirubin significantly  

decrease (P > 0.001)  and close to the normal level of control after treatment with interferon for 24 

weeks.  

As showed in figure (1) there is no Significant differences(P > 0.05)  in albumin level in HCV 

patients as compare to control. After 12 weeks treatment with interferon alfa there is significant  

increase (P >0.05)  in albumin levels compare to control group, But after 24 weeks of interferon alfa  

treatment there is  significantly increase (P >0.05) comparative to all  group .  

In this study ALT, AST and ALP levels were significantly raised (P > 0.001)  in hepatitis c 

patients as compared to control and significantly decrease(P > 0.001)after treatment with interferon 

alfa for 12 and 24 weeks. As illustrated in figure 2,3,4 respectively. 
 

Table (3): Effects of treatment of interferon type alfa on some biochemical indicters among 

hepatitis C patients. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Parameters Group N Mean± SD 

Blood Sugar µmol/L After 24 w 16 6.35±2.90 a 

After 12 w 16 6.11±2.57 a 

Before treat 18 5.14± 0.77 

Control 16 5.60±1.09 

LSD   0.73 

Urea µmol/L After 24 w 16 7.91±10.32 b 

After12w 16 5.07± 2.38  a 

Before treat 18 4.88±1.70   a 

Control 16 7.09±2.47 

LSD     2.2 

serumcreatinine µmol/L After 24 w 16 66.31±32.90 b 

After12w 16 62.00±20.49 a 

Before treat 18 64.15±28.16 a 

Control 15 72.13±11.93 

LSD    4.1 

Total Serum Bilirubin 

µmol/L 

After 24 w 16 11.18±7.23   b 

After12w 16 15.62±11.68 b 

Before treat 18 80.22±65.05 a 

Control 16 8.25±2.35 

LSD    25.4 

Direct Bilirubin µmol/L After 24 w 16 3.62±1.85     b 

After12w 16 4.81±4.32     b 

Before treat 18 19.72±18.69 a 

Control 16 2.81±.83 

LSD    6.03 

Indirect Bilirubin µmol/L After 24 w 16 7.56±5.44     b 

After12w 16 10.81±7.62   b 

Before treat 18 59.89±48.47 a 

Control 16 5.43±1.71 

LSD   19.2 
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Figure 1: Effects of treatment of interferon alfa on Albumin concentration in HVC patients. 

 

 
Figure 2: Effects of treatment  with interferon type alfa on AST concentration in HVC patients. 

 

 
Figure 3: Effects of treatment with  interferon alfa on ALT concentration in HVC patients. 
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Figure 4: Effects of treatment with  interferon alfa on ALP concentration in  HVC patients. 
 

 Effects of sex of on some biochemical indicters among hepatitis C patients. 
    The results of the current study (Table 2 ) indicated that there was no significant differences       

(P > 0.05) in the levels of all parameter ( Blood sugar ,Blood urea ,serum creatinine and Albumin 

levels Total serum bilirubin direct and indirect bilirubin, ALP, AST, ALP)  that  was studied 

between males 24 and females 26 infected with HVC. 
 

Table ( 2 )  Biomarker Concentrations in Patients With HCV according to sex group . 
 

SEX N Mean± SD P. Value 

Blood Sugar µmol/L Male 24 5.92 ±2.08 0.603 

Female 26 5.66±2.00 

Urea µmol/L Male 24 7.38±7.26 0.099 

Female 26 5.09±2.54 

Serum Creatinine µmol/L Male 24 67.40±27.19 0.655 

Female 26 64.64±22.27 

Total Serum Bilirubin µmol/L Male 24 31.75±51.44 0.816 

Female 26 29.09±40.69 

Direct Bilirubin µmol/L Male 24 9.49±15.73 0.382 

Female 26 6.83±7.54 

Indirect Bilirubin µmol/L Male 24 22.25±36.03 0.266 

Female 26 21.97±33.32 

AST IU/ml 

 

Male 24 168.75±322.30 0.256 

Female 26 101.59±130.66 

ALP IU/ml 

 

Male 24 174.35±444.40 0.276 

Female 26 85.03±92.40 

ALT IU/ml 

 

Male 24 199.41±161.42 0.876 

Female 26 205.06±129.41 

Albumin gm/ml Male 24 36.91±4.82 0.677 

Female 26 36.44±4.21 
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Discussion 
      the hepatitis C virus (HCV) attacks the liver and leads to inflammation (6). Liver plays an 

important role in the body considering its function in detoxification of metabolic processes (7). The 

liver helps maintain normal blood glucose concentration in the fasting and postprandial states.. In 

this study there is no Significant differences in glucose level (P < 0.05) were observed in HCV 

patients as compare to control individuals, this agreed with sabry et al.,(2007) (8).After treatment 

with interferon alfa for 12 weeks the level of glucose is significantly increase in patients  compare 

to before treatment, this agreed  with the finding of Alev et al.,(2007)(9) that showed the interferon 

treatment affected glucose metabolism in patients with chronic hepatitis C and Yu-Li et 

al.(2013)(10) that suggest fasting glucose levels should be monitored closely in patients receiving 

interferon therapy. 

Urea is a nutritional pointer connected to protein intake and It is formed in the liver and carried by 

the blood to the kidneys for excretion. There is Significant reduce (P < 0.05)  in urea  level were 

observed in HCV patients as compare to control individuals, that agreed with Mastoi et al., (2010) 

(11) and Nasir and Kalsoom, (2013) (12). Urea synthesis is reduced in liver disease, and the 

reduction in the maximal capacity for urea production in patients with hepatitis is due to a decreased 

activity of all five urea-cycle enzymes (13). Interferon alfa therapy for 12 weeks cause significantly 

increase in urea in HVC paitents compare to before treatment. Which agreed with the finding of 

Feng et al.,(2011) (14) that showed Antiviral therapy based on interferon alfa  can significantly 

increase urea  in patients with chronic hepatitis C.  

    creatinine originates from the non-enzymatic conversion of creatinine in muscle and is filtered by 

the kidney (15). Creatinine levels were also studied in this study. It was observed  that there are 

Significant reduction (P< 0.05) of serum creatinine levels in HCV patients as compare to normal 

individuals, which were agreed with result of. Beddhu et al. 2002(16) ;Bruchfeld et al., (2003) (17) 

and Abbas et al., (2008) (18). Interferon alfa therapy for 12 weeks  cause slightly raise in creatinine 

level but it wasn’t significant, after 24 weeks of treatment the levels of creatinine  singnifcantly 

increased and it close from control creatinine levels. This finding is agreed with work of Tavakoli et 

al., (2012) (19) that demonstrated the plasma urea and creatinine level became normal  after therapy 

with interferon.  

   Bilirubin concentration is marker of liver function, as elevation of total bilirubin concentration 

causes haemolysis or red blood cells in the liver (20) .In the present study it was observed  the direct 

and indirect bilirubin and total bilirubin levels of Hepatitis C patients increased significantly (P > 

0.05) as compared to control individuals. The change in the concentrations of bilirubin may indicate 

the state of the liver and the type of damage (21) After interferon therapy for 12 week the 120epatiti 

bilirubin significantly decrease and close to the normal level of control after treatment with 

interferon for 24 weeks. The reduction of 120epatiti bilirubin may attribute of activity of interferon 

substance, where is found the exogenous and endogenous interferons decrease the levels of serum 

indirect bilirubin (22). This reflect the activity of interferon to improve liver function. 

   Albumin is synthesized by the liver is the major form of protein present in the blood, and its low 

concentration is a marker of liver damage (23). In this study albumin level  in patients  is higer  than 

its level in control but this increase wasn’t significant, that agreed with Berry et al (2005)(24)  and 

Nagao and Sata ,2010 (25). That demonstrated Albumin levels are normal until late-stage disease. 

After 12 and 24 weeks of treatment with interferon alfa the albumin level is increase significantly 

comparison to before treatment and control. This finding is agreed with  Haruna and Inoue (2014) 

(26) that showed the Antiviral therapy based on interferon alfa can significantly increase albumin 

levels .  

     Measurement of enzyme activity is a valuable tool in clinical diagnosis because it provides 

information on the effect and nature of pathological damage to tissues. Furthermore, damages to 

biological tissues can be assessed by changes in their enzyme activity, which indicate the catalytic 

influence of various factors such as inhibitors and activators, during pathological conditions. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Mastoi%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=20128029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tavakoli%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inoue%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24070115
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    In this study ALT ,AST and ALP levels were significantly raised in HVC patients as compared to 

control .this agreed with Sabry et al.,(2007)(8) Bushra et al.,( 2011) (27) The most common causes 

of elevated AST levels are chronic hepatitis B and C .Abnormal level of serum amino trans 

aminases may lead to the prognosis of HCV infection (28). ALT is most intense in liver and 

released into the bloodstream as the result of liver damage that fairly indicates liver status (29). 

Elevation of ALP is observed in patients who have some form of extra hepatic and intra hepatic bile 

duct obstruction. The AST enzymes used for many biochemical reactions in the living cell. 

Elevation of this enzymes in the blood is therefore an indication of tissue damage and altered 

membrane permeability. After treatment with interferon for 12 and 24 weeks the level of these 

enzyme Significantly decreased and are return to the normal level in the control group. These 

results agreed with previous studies (30 ; 31; 32) that found statistical significant reduction in the 

mean values of ALT AST and ALP after 24 weeks of anti-viral treatment by interferon alfa . 

IN this study the statistical analysis revealed that There is no significant differences among all 

studied parameters after comparison between male and female infected with HCV and control 

group. That agreed with Bushra et al.,(2011) (28) patients infected with HCV males or females have 

the same abnormal markers that reflect activity of viral factors in liver grading for disease 

progression. 
 

Conclusion 
Interferon therapy  for ,12 and  24 weeks produces significant  biochemical response in chronic 

hepatitis C patients. However, there was no relation between gender and the response to 

treatmentment. 
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