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Abstract 

         This Study was carried out on 40 patients with chronic hepatitis C virus who were 

selected with special inclusion criteria. All cases were subjected to evaluation by liver 

function tests (especially transaminases), HCV RNA (by PCR quantitative method), 

serum iron and serum ferritin. Liver biopsy was taken for histopathological study and 

detection of iron content. According to hepatic iron staining in liver biopsies of the 40 

patients, the patients were classified into 4 groups (0, I, II, III hepatic iron grade) (20, 

10, 8, 2 cases) respectively. All the patients were subjected to combined therapy 

(ribavirin and interferon alpha 2b) for 6 ms. then the patients were evaluated for the 

biochemical response (AST, ALT) virological response (HCV RNA viraemia) and 

histopathological response. Also serum iron, Serum ferritin and hepatic changes were 

estimated. 

         This study revealed that there was a statistical significant difference in hepatic iron 

grade 0, I and II with no statistical significant difference  in grade III hepatic iron as 

regards AST and ALT before and after the therapy. Also there was statistical significant 

difference in serum ferritin before and after therapy only in grade 0 and I hepatic iron 

although there was no significant difference found as regard serum iron level changes in 

all grades of hepatic iron before and after therapy. 

         For the virological response there was a statistical significant difference as regards 

undetectable viraemia after therapy in total patients (30%) and in patients with hepatic 

iron grade 0 (45%) while no significant difference found in patients with grade I hepatic 

iron (30%), although no patients were found to have undetectable viraemia after therapy 

in grade II and III hepatic iron. 

         For the histopathological response there was a statistical significant improvement 

of necroinflammatory activity score in hepatic iron grades 0, I and II while no 

significant improvement found in hepatic iron grade III after the course of the treatment 

compared to baseline biopsies (before the treatment) 

         Also for the changes of fibrosis stages after therapy, there was no significant 

improvement in total cases and in patients with different hepatic iron grades. 

         Out of 20 patients with hepatic iron staining (grades I, II, III) before therapy, only 

in 4 cases improved the hepatic iron staining after therapy with no statistical significant 

change. 
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Introduction 
         Chronic hepatitis C virus infection 

is a major cause of chronic liver disease 

with increasing mortality throughout the 

world. Egypt has higher rates of HCV 

infection (18.1% of the Egyptians) than 

other countries (W.H.O. 1999). Degree 

of hepatitis C viraemia (HCV RNA) is 

one of the most predictive factors for 

the outcome of therapy (Chayama et al., 

2001). 

         Liver biopsy is a very important 

indicator for necroinflammatory activity 

and fibrosis which are two major 

histological features of chronic hepatitis 

C, and which provides useful inform -

ation for selection of patients with hep -

atitis C for interferon therapy (Kaserer 

et al., 1998). 

         Hepatic iron content is related to 

biochemical and histological markers of 

liver inflammation in patients with 

hepatitis C. Also those patients have 

evidence of enhanced hepatic iron 

accumulation. Fabris et al. (2001) said 

that the serum iron and ferritin are 

believed to be elevated in patients with 

hepatitis C virus infection in connection 

to the presence of hepatic inflammation. 

Also they stated that the serum iron 

reflects the degree of current hepatic 

inflammation and necrosis, where as the 

extent of progressive deposition of 

hepatic iron in sites of fibrosis is best 

reflected by serum ferritin. 

         The combination of interferon alfa 

2b and ribavirin is one of the main lines 

of treatment for chronic hepatitis C. 

There is significant improvement in 

activity grades and fibrosis progression 

rates when biopsies performed 24 

weeks after the end of the treatment 

compared with the baseline biopsies 

(Poynard et al., 1998) also to test HCV-

RNA at this time (Schalm et al., 1997). 

Aim of the work 
This study aimed to detect the relation 

between serum iron, serum ferritin and 

hepatic iron content with the response to 

interferon alfa-2b and ribavirin 

combined therapy in patients with 

chronic hepatitis C virus infection. 

Subjects and Methods 
         Forty patients were selected from 

the patients attending Tropical Medicine 

Department of Al Zahraa hospital, Al 

Azhar University and from Hepatology 

Department of National Liver Institute, 

Menofeya University. The selected 

cases were already diagnosed as having 

chronic hepatitis C (with no evidence of 

cirrhosis) and fulfilling the following 

criteria (inclusion criteria): 

          Positive HCV antibody by ELISA 

second generation, negative hepatitis B 

surface antigen (Hbs Ag), persistent 

elevation of serum ALT and AST 

(nearly twice normal) for 6 months prior 

to entry to the study while normal other 

Liver function tests e.g. (serum 

bilirubinalkaline phosphatase) normal 

prothrombine tIme and concentration.         

Also never treated by interferon or 

ribavirin before and negative for active 

schistosomiasis by urine and by 

sigmoidoscopy as well as rectal snip 

examination. As regards the blood 

picture, haemoglobin level not less than 

10 gm/dl, red blood cell count not less 

than 3 millions /mm
3
, white blood cell 

count not less than 3000/mm
3
 and 

platelet count not less than 15,000/mm
3
. 

All patients had normal kidney function 

tests. On the other hand, the selected 

female patients must not be pregnant 

before or during the therapy, and not 

receiving contraceptive pills. 

         The selected cases were treated 

with recombinant interferon alpha-2b at 

a dose of 3 million units subcutaneous 

injections, 3 times weekly plus ribavirin 

at a dose of 1200 gm every day (2 

capsules 3 times daily) for 6 months. 

         All the cases were subjected to the 

following: before treatment complete 
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history taking, full clinical examination, 

laboratory investigation (liver function 

tests, prothrombin concentration, 

complete blood picture, serum iron and 

serum ferritin levels), quantitative HCV 

RNA (by quantitative PCR technique), 

abdominal ultrasonography. Liver 

biopsy was taken for histopathological 

study (Knodell et al., 1981) and 

detection of iron content (Rowe et al., 

1977) by formalin-fixed paraffin-

embedded sections of liver tissue which 

was stained by hematoxlin and eosin 

and with Prussian blue stain for trivalent 

iron. 

         Monthly follow up of cases during 

therapy, and evaluation of patients after 

6 months therapy for any recent 

complaint were done. Laboratory 

investigations (as before the treatment), 

and liver biopsy for histological study 

and detection of hepatic iron content 

changes after the treatment were done.

 

Table I: Levels of HCV RNA viraemia (Roche Molecular Systems) 

HCV RNA count/IU ml Levels 

Less than 600 IU/ml Undetectable  
600-250,000 IU/ml Low viraemia 
250,000-2,500,000 IU/ml Moderate viraemia 
2,500,000-5,000,000 IU/ml High viraemia 
More than 5,000,000 IU/ml Very high viraemia 

 

Table II: Hepatic iron grades (Rowe et al., 1977) 

Grade of hepatic iron Hepatic iron staining 

Grade 0 No detectable hepatic iron 

Grade I Granules of iron resolved only at 400x magnification 

Grade II Granules of iron resolved only at 100x magnification 

Grade III Discrete iron granules resolved at 25x magnification 

Grade IV Masses of iron visible to the naked eye or 10x 

magnification 

 

Statistical Analysis: 

         It was done by using mean X, 

standard deviation (S.D.). Student’s test 

(t) chi-square test (X2) P was 

considered significant if P<0.05, highly 

significant if P<0.001 and non 

significant if P>0.05. 

Results 

         The 40 studied cases’ age ranged 

from 23-60 years. They were 33 male 

and 7 female. Out of 40 cases there 

were 14 patients farmers while 3 were 

medical personal and the rest were 

employee. On examination 34 (85%) 

cases had hepatomegaly with no 

splenomegaly, ascitis nor other organo -

megally. As regards ultrasonographic 

findings 36 (90%) had hepatomegaly 

with bright echopattern while all the rest 

had normal echopattern. No cases with 

coarse or heterogeneous echopattern 

were selected. There were 24 (60%) 

patients with periportal fibrosis with no 

portal hypertension. 

         According to the results of hepatic 

iron staining in the Liver biopsies the 

patients were classified into grade 0 

hepatic iron (20 cases) grade I hepatic 

iron (10 cases), grade II hepatic iron (8 

cases) and grade III hepatic iron (2 

cases) while there were no cases had 

grade IV hepatic iron. All the results 

will be illustrated and analyzed in the 

following tables (1-7) and figures (1-6). 
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Table (1): Comparison between liver function tests before and  after treatment in 

                  different groups of hepatic iron grades 

 

 

Total Cases 

N = 40 

G 0 

N = 20 

G I 

N = 10 

G II 

N = 8 

G III 

N = 2 

Before After Before After Before After Before After Before After 

AST:           

Mean 177.2 54.9* 139.8 39.03* 158.4 61.2* 268.3 78.6* 280 87.5 

           

SD 124.3 27.1 66.7 14.02 62.2 31.5 217 21.3 185.2 24.7 

Normal values 38 
IU/dl: 

   
    

   

ALT:           

Mean 195.1 56.2* 162.09 40.5* 191.3 61.6* 243 74.8* 354 111.5 

           

SD 98.5 31.2 79.6 16.4 94.4 26.9 109.8 29.5 52.3 78.4 

Normal values 41 

IU/dl: 
   

    
   

S. Albumin level:           

Mean 4.985 4.073 4.255 4.135 7.430 4.080 4.013 3.925 3.95 4.000 

           

SD 5.205 0.376 0.341 0.392 10.400 0.418 0.295 0.287 7.071 0.424 

Normal values 

3.5-5 mg/dl: 
   

    
   

Total S. 

Bilirubin: 
   

    
   

Mean 0.97 1.01 0.83 0.92 1.11 1.08 1.075 1.137 1.3 1.100 

           

SD 0.24 0.18 0.18 0.20 0.237 0.113 0.23 0.118 000 0.14 

Normal values up 
to 1.1 mg/dl: 

   
    

   

* Significant difference P < 0.05 

AST Aspartate transaminase 

ALT Alanine transaminase 
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Table (2): Comparison between blood picture before and after treatment in 

                  different groups of hepatic iron grades 

 

 
Total Cases 

N = 40 
G 0 

N = 20 
G I 

N = 10 
G II 

N = 8 
G III 
N = 2 

Before After Before After Before After Before After Before After 

RBCs 4.745 4.17* 4.83 4.27* 4.78 4.20* 4.43 4.01 4.90 3.70 

           

Million/cm3 4.986 3.58 4.41 3.34 5.11 3.7 5.28 3.39 8.48 0.00 

Haemoglobin 14.06 12.942* 13.92 12.99* 14.56 12.88* 13.77 12.9* 14.15 12.95 

           

Gms/dl 0.83 0.811 0.89 1.04 0.72 0.56 0.67 0.5 0.91 7.07 

W.B Cells 1.592 10.744* 18.596 11.009* 10.934 12.094* 9.192 10.081* 2.192 6.363 

           

Thousands/cm3 2.517 1.698 4.158 2.461 3.457 3.824 3.250 3.564 1.550 0.450 

Platelet Count 204.7 183.8* 216.7 188.9* 206.7 180.0* 188.2 177.1 186.0 183.0 

           

Thousands/cm3 48.08 23.8 55.15 27.64 45.8 15.03 45.3 25.09 70.7 2.828 

 

Table (3): Comparison between serum iron and serum ferritin levels  

before and after the treatment in the studied groups 

 

 

Total Cases 
N = 40 

G 0 
N = 20 

G I 
N = 10 

G II 
N = 8 

G III 
N = 2 

Before After Before After Before After Before After Before After 

           
S. iron 
level 

147.9 134.5* 131.9 118.8 158.5 137.6 160.7 155.3 204 194 

           

 45.01 44.9 40.8 30.9 38.02 36.5 40.3 43.4 94.7 140 

           

           

S. ferritin 
level 

378.5 311.2** 246 212* 409.2 302.1* 637.5 526* 514.5 486.5* 

           

 262.9 206.3 173 123 184.9 102.7 354 302 77 71 

           

* 
** 

Significant p < 0.05  
Highly significant p < 

0.001 

Serum iron level normal range: 
Male=65-175 ug/dl and Female=50-170 ug/dl 

Serum ferritin level normal range: 

Male 20-250 ng/ml and Female 20-120 ng/ml 

 



Serum Iron, Serum Ferritin and Hepatic Iron……. 

 

 117 

0

50

100

150

200

250

Total G0 G1 GII GIII

Before After

 

0

100

200

300

400

500

600

700

Total G0 G1 GII GIII

Before Treatment After Treatment

 

Fig. (1): Serum Iron Level in Different 

Studied Groups 
Fig. (2): Serum Ferritin Level in Different 

Studied Groups 

 

Table (4): Relation between degree of HCV viraemia by quantitative PCR before 

                  and after treatment in different groups 

 

Grades of 

Viraemia 

Total Cases 

N = 40 

G 0 

N = 20 

G I 

N = 10 

G II 

N = 8 

G III 

N = 2 

Before After Before After Before After Before After Before After 

Low 
5 

(12.5%) 

14  

(35%) 

4  

(20%) 

9 

(45%) 
0 

2 

(20%) 

1 

(12.5%) 

3 

(37.5%) 
0 0 

Moderate 
22  

(55%) 

13 

 (32.5%) 

13 

(65%) 

2  

(10%) 

6 

 (60%) 

5  

(50%) 

3 

(37.5%) 

5 

(62.5%) 
0 

1 

(50%) 

High 
11 

(27.5%) 

1  

(2.5%) 

3  

(15%) 
0 

4  

(40%) 
0 

2  

(25%) 
0 

2 

(100%) 

1 

(50%) 

V. High 
2  

(5%) 
0 0 0 0 0 

2  

(25%) 
0 0 0 

 

Table (5): Effect of the combined therapy on the absence of HCV viraemia and 

AST and ALT normalization in different studied groups 

 

 
Total Cases 

N = 40 

G 0 

N = 20 

G I 

N = 10 

G II 

N = 8 

G III 

N = 2 

Undetectable HCV 

viraemia 

12  

(30%)* 

9  

(45%)* 

3  

(30%) 

0 

0 
0 

Normalized AST 
18  

(45%) 

15  

(75%) 

2  

(20%) 

0 

1 (12.5%) 
0 

Normalized ALT 
17 

(42.5%) 
13  

(65%) 
4  

(40%) 
0 
0 

0 

 

 

 



El-Kholy NM et al  

 118 

0

20

40

60

80

Total G0 G1 GII GIII

Undetectable HCV Viraemia Normalized AST Normalized ALT

 
 

Fig. (3): Effect of the treatment on the absence of HCV viraemia  

and AST and ALT normalization in different studied groups 

Table (6): The effect of the treatment on the liver biopsy changes  in different 

studied groups 

 

Total Cases 

N = 40 

G 0 

N = 20 

G I 

N = 10 

G II 

N = 8 

G III 

N = 2 

Before After Before After Before After Before After Before After 

Change in 

Necroinfl.  

activity score: 

     

    

 

Mean 9.4 6.3* 8.3 4.6* 8.8 6.2* 12.2 9.7* 12.5 10.5 

           

SD 3.4 3.5 3.2 3.1 3.3 2.7 2.6 2.6 2.1 2.1 

Necorinfl. 

Grade 
          

Group 0 0 (0%) 1(2.5%) 0 (0%) 1 (5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Group I 3 (7.5%) 10(25%) 1 (5%) 7(35%) 2(20%) 3(30%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Group II 12 (30%) 17(42.5%) 10(50%) 9 (45%) 1(10%) 6(60%) 1(12.5%) 2 (25%)   

Group III 15(37.5%) 12 (30%) 17(35%) 3 (15%) 6(60%) 1(10%) 1(12.5%) 6 (60%) 1(50%) 2(100%) 

Group IV 10 (25%) 0 (0%) 2 (10%) 0 (0%) 1(10%) 0 (0%) 6 (75%) 0 (0%) 1(50%) 0 

Change in 

Fibrosis: 
          

Stage 0 6 (15%) 6 (15%) 6 (30%) 6 (30%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Stage I 16(40%) 19(47.5%) 9 (45%) 11(55%) 5(50%) 6(60%) 2 (25%) 2 (25%) 0 (0%) 0 (0%) 

Stage II 13(32.5%) 12 (30%) 5 (25%) 3 (15%) 3(30%) 3(30%) 4 (50%) 5(62.5%) 1(50%) 1(50%) 

Stage III 5 (12.5%) 3 (7.5%) 0 (0%) 0 (0%) 2(20%) 1(10%) 2 (25%) 1(12.5%) 1(50%) 1(50%) 

Stage IV 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
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Table (7): Effect of combined therapy on the change of hepatic iron grading in 

total cases 

Total Cases 

n = 40 

G 0 G I G II G III 

Before After Before After Before After Before After 

Number of cases 20 21 10 11 8 7 2 1 

% 50 52.5 25 27.5 20 17.5 5 2.5 

 

  
Figure (4): Grade I hepatic iron 

(Prussian blue stain for iron) 

 x 400 magnification 

Figure (5): Grade II hepatic iron  

(Prussian blue stain for iron) x 100 

magnification 

 

 

 
 

Figure (6): Grade III hepatic iron  

(Prussian blue stain for iron) x 25 magnification 
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Discussion 

 
         The liver plays a crucial role in 

iron homeostasis. It is the major tissue 

repository of iron and is the site of 

synthesis of transferring, the plasma 

iron transporter, and ferritin, which is 

the major tissue iron storage protein. 

Therefore, processes that lead to chronic 

hepatic inflammation or necrosis could 

result in alterations in iron metabolism. 

Lysis of damaged hepatocytes might 

result in release of stored ferritin into 

the circulation leading to elevated 

ferritin levels. Chronic inflammation 

could alter normal regulation of transf -

erring receptor expression by hepato -

cytes, leading to increased iron uptake 

and resulting in increased hepatic iron 

concentration (Kris, 1997). 

         The panel of National Institutes of 

Health Consensus Development 

Conference on “Management of hepat-

itis C” set four standard indications for 

treatment of patients with chronic hep-

atitis C. Criteria include elevations in 

serum aminotransferase levels. Presence 

of HCV RNA in serum, chronic hepa-

tictis on liver biopsy and no contr-

aindications (National Institutes of 

Health Consensus, 1997). 

         In our study the selected cases had 

persistent elevations of ALT and AST 

nearly twice the normal for 6 months 

with positive HCV antibodies and diff -

erent degrees of HCV viraemia by PCR 

with confirmation of the diagnosis of 

chronic hepatitis by the liver biopsy. 

The response to therapy in chronic hep -

atitis C can be categorized biochem -

ically as shown by normal ALT and 

AST levels, virologically as shown by 

absence of detectable HCV RNA or 

histologically as shown by improve -

ments in liver biopsy results. 

         So the patients who did not show 

biochemical response to the therapy 

were more likely to have stainable 

hepatic iron than those who had a 

response (Barton et al., 1995) 

         In our study there was statistical 

significant decrease in the AST and 

ALT level before and after the therapy 

in total cases and in patients with 

hepatic iron grades 0, I and II. While 

there was no significant decrease in 

hepatic iron grades III. Similar results 

were obtained by Kageyama et al., 

(1998) who found that the non 

responders had a significantly higher 

hepatic iron grade compared with the 

responders. 

         Also we studied the degree of 

HCV viraemia by quantitative PCR 

before and after treatment we found that 

there were statistical significant decree-

ase in its levels in total patients and in 

patients with hepatic iron grade 0, I and 

II while there was no significant change 

in the degree of viraemia in patients 

with hepatic iron grade III. 

         Also there was a statistically signi-

ficant difference as regards undetectable 

viraemia after therapy in total patients 

[12 cases (30%)] and in patients with 

grade 0 [9 cases (45%)] while there was 

no significant decrease in patients with 

grade I hepatic iron [3 cases (30%)] 

while there is no cases found in grade II 

and III. 

         Also out of 9 patients have 

undetectable HCV viraemia after 

therapy in patients with grade 0 hepatic 

iron, we found that 6 patients with 

normal AST and ALT at the end of 

treatment (complete end of treatment 

response). While in patients with grade 

I hepatic iron no patients were found to 

have complete end of treatment 

response (undetectable HCV viraemia 

with normal transaminases). 

         These results were explained by 

poor response to combined therapy 

(biochemically and virologically) with 
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the increase of hepatic iron grade. 

Olynyk et al. (1994) studied the hepatic 

iron concentration and the response to 

interferon therapy in patients with 

chronic hepatitis C and concluded that 

the hepatic iron concentration was 

higher in non-responders to interferon. 

         Also these results are similar to 

what obtained by Kageyama et al. 

(1998) who reported that there were 

poor responses to interferon therapy 

with the increased hepatic iron levels or 

stores. Olynyk and Clarke (1998) expl -

ained that by the effect of chronic iron 

overloads on Kupffer cell cytokine 

production. Kupffer cells exhibit redu -

ced proinflammatory cytokine produ -

ction compared with its actions in 

controls. Thus iron loading could impair 

immune clearance mechanisms via 

impaired macrophage function. 

         Another explanation that iron may 

also substrate for viral replication and 

patients with iron overload may have 

enhanced viral replication in the sitting 

of chronic hepatitis C (Litwin and 

Colderwood 1993). On the other hand, 

Boucher et al. (1997) and Sievert et al. 

(2002) conflict that with their reports 

about the long term response to 

interferon is unrelated to hepatic iron in 

chronic hepatitis C patients. 

         As regards the serum iron level 

before and after therapy in our study we 

found that there was a statistically sign -

ificant decrease in their levels in total 

patients while there was no statistical 

significant change with different hepatic 

iron grades. Although it was elevated in 

the elevated grades of hepatic iron 

grades. This was agreed with that 

reported by Walker (2000) who stated 

that the hyperferremia with hepatic iron 

overload is associated with suppressed 

functions of the complement system. 

         As regards serum ferritin level it 

was elevated in 26 patients out of 40 

(65%) before therapy while it was 

elevated in 23 (57.3%) after therapy. 

Out of 20 patients with elevated hepatic 

iron (grades I, II, III) of them 

(90%)have also elevated serum ferritin 

before therapy and become 15 (15%) 

after therapy. So we found that there 

was statistical significant difference 

between serum ferritin level before and 

after therapy in total cases and in 

patients with hepatic iron grade 0 and 

grade I while there was no significant 

difference in patients with hepatic iron 

grade II and III. Fabris et al. (2001) 

reported that serum iron and ferritin are 

believed to be elevated in patients with 

HCV infection in connection to the 

presence of hepatic inflammation. Also 

they stated that serum iron reflect the 

degree of current hepatic inflammation 

and necrosis, whereas the extent of 

progressive deposition of hepatic iron in 

sites of fibrosis is best reflected by 

serum ferritin level. While Piperno et 

al., (1992) noted that serum ferritin in 

patients with chronic hepatitis C was 

higher in those with normal histology 

but lower in those with fibrosis or 

cirrhosis. 

         It is of our interest to note that in 

contrast to previous studies on hepatic 

iron, serum iron and serum ferritin in 

our study there was elevated hepatic 

iron with increased serum ferritin (90% 

of patients with increased hepatic iron). 

Still there was no parallel increase in 

serum iron (35% of patients with 

increased hepatic iron). Further studies 

are still needed in order to elucidate this 

issue. 

         As regards histopathological resp-

onse to treatment in different hepatic 

iron grades. In our study the 

necroinflammatory score was improved 

significantly in total cases and in grade 

0, I and II hepatic iron versus to what 

found in fibrosis staging. This was in 

agreement to the results done by 

Poynard et al. (1998) and Rigamonti et 
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al. (2002) who explained those results 

by the hepatic iron which could play a 

role in the activation of hepatic stellate 

cells and in the progression of fibrosis. 

Also Beinker et al. (1996) concluded 

that the increased iron may have been 

raised from damaged hepatocytes while 

Boucher et al. (1997) identified relation 

between hepatic iron concentration and 

inflammatory activity as the iron load 

was higher in those patients with 

greatest degree of histological activity. 

Increased iron stores in those patients 

may be a result of the degree of 

inflammatory activity. 

         Although in this study out of 20 

Patients have hepatic iron staining 

(grade I, II, III) before therapy, only 4 

cases improved their hepatic iron 

staining after therapy but still with no 

significant value. 

         Kakizaki et al. (2000) concluded 

that the hepatic iron decreased signify -

cantly following treatment with interf -

eron therapy even in patients without 

successful treatment suggesting that an 

antiinflammatory effect of interferon is 

likely to contribute to iron depletion. 

         Fiel et al. (2000) and Van et al. 

(2002) reported an increased hepatic 

iron deposition through the course of 

ribavirin therapy due to associated 

hemolytic deposits of iron in hepato -

cytes. This increased deposition of 

hepatic iron does not seem to affect the 

biochemical of histological response to 

ribavirin therapy but may have implic -

ations for hepatocyte susceptibility to 

future injury. 

         In this study similar effect of 

therapy on hepatic iron was not obser -

ved in chronic HCV patients without 

successful treatment. This discrepancy 

may possibly be explained by adding of 

ribavirin to interferon, which may cou -

nteract the significant decrease in 

hepatic iron as in interferon therapy 

alone. 

We concluded that the hepatic iron 

overload in chronic HCV patients is an 

important factor guarding against 

biochemical response (normalization of 

AST and ALT). Virological response 

(undetectable quantitative HCV RNA) 

and improvement of histopathological 

activity index after combined therapy, 

also it has to be distinguished from the 

states of elevated serum iron and serum 

ferritin, as there may be hepatic iron 

overload with normal serum iron and/or 

ferritin and also the reverse is possible. 

More studies in this direction are 

needed to clarify the exact relation 

between them. 

         As there was not yet detectable 

clear relation that combined therapy 

affect the degree of hepatic iron but 

repeated venesections must be done 

before combined therapy for those who 

have elevated hepatic iron. 
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نسثة الحذيذ والفريتين تالذم وهحتىي الحذيذ الكثذي وقيوتهن التنثؤية 

 (س)فً العالج الوشترك لورضً االلتهاب الكثذي الوزهن 
****عثذ هللا خليل -***شادية رجة  –** صالح هحوذ صالح  –* نجالء الخىلً   

* ياسر الحصري -* سوية الشارلً  

األشُس  –قعن طب الوٌاطق الحازة ــ كليت طب بٌاث ّ بٌيي *  
قعن الخحاليل الطبيت  ــ الوسكص القْهٔ ***ـ  جاهعت الوٌْفيت   يهعِد الخٌكيل**

 للبحْد 

 جاهعت القاُسة   – قعن البارْلْجي****

 
بخِن بااللخِتتا  أجسيتتج ُتترٍ الدزاظتتت بلتتٔ أزبعتتيي هسييتتا  حتتن ح  ي تتِن ب  تتا         

هتتتو حتتتْافس ال تتتسّط الْاجبتتتت للبتتتدا فتتتٔ أ تتتر العتتت   الو تتتخس  ( ض)الكبتتتدٓ الوتتتصهي 
 (.زيبافيسيي ّاألًخسفيسّى)

 ْزة دم كاهلتت  -ّ قد حن بول الفحْ اث ها قبل بدا الع   هٌِا ّظائف كبد          

ٔ باظتخ دام الكوت( ض)قياض ًعبت الحديد ّ الفتسيخيي بالتدم هتو ححديتد ً تاط الفيتسّض  -
البتتٔ ظتتٔ  ز ّ فحتتن التتبطي بالوْجتتاث الخليفصيًْيتتت رتتن أ تتر بيٌتتت كبديتتت ّ فح تتِا 

ُعتتخْبارْلْجيا  هتتو ححديتتد ًعتتبت كويتتت الحديتتد الكبتتدٓ بِتتا ّالختتٔ حسحتتب بليِتتا حقعتتين 

 II، (هسضٔ 02) I، (هسييا   02. )هجوْباث هجوْبت الحديد الكبدٓ 4الوسضٔ إلٔ 
ٍ الفحْ اث العتابقت حتن إبادحِتا بعتد ظتخت أنتِس هتي ، ُّر(هسيياى) III، (هسضٔ 8)

فيوتا يخعلتق : ّهي رن كاًج الٌخائج كاآلحٔ. الع   العابق لخحديد الخغييس الرٓ طسأ بليِا

 باالظخجابت البيْكويائيت فقد أظِسث الٌخائج بْدة الخساًط أهييٌص 
(ALT, AST)    فٔ الحتاالث بلٔ الخْال%( 57، %57)إلٔ هعدلِوا الطبيعٔ بعد الع ٔ

ّ بالٌعبت %I (00% ،42 )ّبالٌعبت لدزجت الحديد الكبديت  Oذّٓ دزجت الحديد الكبديت 

 لدزجتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتت الحديتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتد 
 II(00.7% ،0 ) ّحعْد إلٔ هعدلِا الطبيعي فٔ هجوْبت دزجت الحديدIII. 

ّ أهتتا فيوتتا يخعلتتق بٌعتتبت الحديتتد بالتتدم قبتتل ّ بعتتد العتت   فلتتن يكتتي ٌُتتا  حغيتتس ذّ داللتتت 

 .ئيت فٔ أٓ هي دزجاث الحديد الكبديت الو خلفتإح ا
يخعلتتق بٌعتتبت الفتتسيخيي قبتتل ّبعتتد العتت   فقتتد ّجتتد حغيتتس ذّ داللتتت  اّ أهتتا فيوتت         

ّلن يكي ٌُتا  حغيتس ذّ داللتت إح تائيت  O  ،Iإح ائيت فٔ حاالث دزجت الحديد الكبديت 

 .دزجت الحديد الكبديت II  ّIIIفٔ الحاالث ذّٓ 
ظخجابت الفيسّظيت فقد كاى ٌُا  إيقاف للٌ تاط الفيسّظتي ذّ داللتت إح تائيت أها بي اال

 O (9ّحتاالث ذّٓ دزجتتت الحديتد الكبديتتت %( 02حالتتت  00)فتي العتدد الكلتتٔ للحتاالث 

ّلن يكي ٌُاك  خ ف ذّ داللت إح ائيت فٔ الحاالث ذّٓ دزجت الحديتد %( 47حاالث 
I (0  02حاالث.)% 

لت إح ائيت فٔ دزجت الخحعي بالٌعبت للٌ اط االلخِابٔ ب  يتا ّ أييا  ّجد أى ٌُا  دال

ّ لتتن يكتتي ٌُتتا  داللتتت إح تتائيت فتتٔ  O ،I ،IIالكبتتد فتتٔ حتتاالث دزجتتاث الحديتتد الكبتتدٓ 
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ّلن يْجد أٓ داللت إح ائيت أّ حغيس يركس فٔ األليتاف الكبديتت . IIIدزجت الحديد الكبدٓ 

للحتتاالث ّ فتتٔ دزجتتاث الحديتتد الكبديتتت  بعتتد العتت   بٌِتتا قبتتل العتت   فتتٔ العتتدد الكلتتٔ

ّبي حأريس الع   الو خس  بلٔ الخغيس الطازئ فٔ دزجت الحديد فقد ّجد أًَ . الو خلفت
 .I ،II ،III( حالت 02)حن الخحعي فٔ أزبو حاالث فقط هي هجوْع الحاالث 

دٓ ّقد اظخ ل ٌا هي الدزاظت أى شيتادة ًعتبت الحديتد الكبتدٓ فتٔ حتاالث االلخِتا  الكبت

حعخبتتتس بتتتاه   هِوتتتا  يحتتتْب دّى االظتتتخجابت البيْكيويائيتتتت ّ الفيسّظتتتيت ( ض)الوتتتصهي 
ّقتتد اظتتخٌخجج الدزاظتتت أييتتا  أى ٌُتتا  فتتس  بتتيي . ّالِعتتخْبارْلْجيت للعتت   الو تتخس 

شيادة ًعبت الحديد الكبدٓ ّشيادة الحديد ّ الفيسيخيي بالدم حيذ أًَ هي الووكي أى يكْى 

لحديتد الكبتدٓ هتو ّجتْد ًعتبت طبيعيتت للحديتد ّ الفيتسيخيي بالتدم ٌُتا  شيتادة فتٔ ًعتبت ا
ّالعكتتط  تتحين ّهتتي رتتن يٌ تتن بتت جساا الوصيتتد هتتي الدزاظتتاث لخْضتتين طبيعتتت ُتترٍ 

 (.ض)الع قت فٔ هسضٔ االلخِا  الكبدٓ الوصهي 
 

 


