
 Original article 

 

 

Abdo et al., Afro-Egypt J Infect Endem Dis 2017; 7(1):20-27 

http://mis.zu.edu.eg/ajied/home.aspx 
  

20 

 

Serum Zinc Levels in Egyptian Patients with HCV Induced 

Chronic Liver Diseases: Evaluation and Clinical Significance   
 

                                Sabry A. Abdo
1
, Mostafa S. Elkady

1
, Hala M. El-Feky

1
, Aliaa A Shalaby

2
 

                               Mohamed L. Ajour
1
 

                                         1Hepatology, Gastroenterology and Infectious Diseases Department Faculty of Medicine, 

                                           Benha University, Benha, Egypt 

                                         2Clinical and Chemical Pathology Department, National Research Centre,Cairo,Egypt 

 
 
 

Corresponding Author 

Hala Mohammad El 

Feky 

 

 

 

Mobile: 

+201006432009 

 

 

 

E mail: halaelfeky-

nad@hotmail.com  

 

 

 

Key words: Zinc; 

Hepatitis C; Chronic 

liver diseases 

 

 

 

 

 

 

 

 

 

 

Background and study aim: HCV 

infection is a major health problem 

worldwide. In Egypt the estimated 

prevalence is about 22%. As Zinc (Zn) is 

the second most prevalent trace element 

in the body, we aimed to evaluate serum 

Zn levels in patients with HCV induced 

chronic liver diseases, study the relationship 

between these levels and clinical profiles, 

histopathological criteria and HCC 

characters of the studied cases. Patients 

and Methods: Sixty nine patients aged 

from (18 to 67) years were included in 

addition to 23 age- and sex-matched 

healthy subjects serving as a control, all 

were stratified into, G 1: 23 patients 

biopsy proven CH. G 2: 23 cirrhosis 

patients. G 3 :23 HCC patients proved by 

abdominal ultrasonography, triphasic 

spiral C.T Scan and AFP. Group 4 : 23 

healthy persons as controls. All 

underwent routine investigations and 

serum Zn levels were analyzed on atomic 

absorption spectrophotometer, meanwhile 

cirrhotic subjects were assessed for severity 

of disease by Child-Pugh classification. 

Results: Serum zinc was significantly 

lower in chronic hepatitis than control on 

one hand and HCC group on the other 

hand (p<0.001) and they were significantly 

decreased in Child class C patients than 

Child class A (p= 0.023). Significant 

positive correlation was found between 

serum Zn and age in cirrhotic group 

moreover, there was no significant 

correlation between serum Zn and any of 

laboratory parameters in the studied 

groups and fibrosis stages of chronic 

hepatitis group. Negative correlation was 

detected between serum Zn and tumor 

multiplicity and BCLC in HCC group. 

Conclusion:We can conclude that serum 

zinc decreased significantly in chronic 

HCV patients and these levels decreased 

by increasing severity of liver disease 

according to Child classification. It is 

recommended to evaluate the role of zinc 

supplementation in treating clinical 

manifestation of liver cirrhosis and liver 

cell failure due to HCV. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Hepatitis C virus (HCV) is a major 

cause of acute and chronic liver disease. 

HCV infection frequently leads to 

chronic hepatitis aggravated by hepatic 

fibrosis and steatosis subsequently 

leads to increase the risk of hepatic 

cirrhosis and hepatocellular carcinoma 

that are responsible for high morbidity 

and mortality rate [1]. In Egypt, HCV 

infection is a major health problem. 

According to World Health Organization 

(WHO), the estimated prevalence is 

about 22% [2], because of the very 

high prevalence rate of HCV in the 

general Egyptian population, it accounts 

for most chronic liver diseases and 

HCC cases in Egypt [3].  

Trace metals are integral part of 

metalloenzymes and participate in 

biological functions, such as oxygen 

transport, free radical scavenging, 

structural organization of macro-

molecules, and hormonal activity [3]. 

Zinc (Zn) is the second most prevalent 

trace element in the body. It is 

integrally involved in the normal life 

cycle and it has many important 

regulatory, catalytic, and defensive 

functions [4].  Acute and chronic viral 
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hepatitis are associated with reduced serum zinc 

levels, without any difference among groups 

classified according to the etiology or the clinical 

course of liver disease and the linkage between 

zinc homeostasis and viral infection could be 

identified with the assumption that viruses produce 

severe oxidative stress in the hepatocytes, leading 

to apoptosis or hepatocytic necrosis and causing 

a decrease in protein synthesis [6]. The low serum 

zinc level is common in patients with liver cirrhosis 

(due to decreased intake, decreased absorption, 

decreased bioavailability, and increased losses 

(because of malabsorption) [5], HCC and in HCC 

tumor tissue [7]. The decrease in intracellular zinc 

levels in HCC could be explained by a down 

regulation of ZIP14 gene expression and the near 

absence of the protein within hepatoma cells in 

core biopsy samples. ZIP14 localizes to the cell 

membrane of normal hepatocytes and is a 

functional transmembrane transporter involved in 

the uptake of zinc into the cell [8]. In this study, 

we evaluated serum zinc levels in patients with 

HCV induced chronic hepatitis, Liver cirrhosis, 

and HCC and studied the relationship between 

these levels and clinical profiles, histopathological 

criteria and HCC characters of the studied cases. 

  

SUBJECTS AND METHODS 

This cross-sectional study was conducted on 69 

adult patients with HCV-related chronic liver 

diseases who were referred to Hepatology, 

Gastroenterology and Infectious diseases 

department, Benha University Hospital during the 

period from August 2013 to April 2014. Twenty 

three healthy, age and sex matched subjects were 

selected as controls. An informed medical 

consents was taken for their participation in the 

study. The protocol of the study was approved by 

the human ethical committee of Benha University 

Hospital. Patients with diseases affecting serum 

zinc levels such as renal impairment and chronic 

heart failure, alcohol abuse, diabetes mellitus, 

previous antiviral treatment, concurrent infections 

or malignancy other than HCC, chronic HBV 

infection or concomitant chronic HBV and HCV 

infections, zinc therapy or using hormonal drugs 

was excluded in addition to patients subjected to 

surgery or chemotherapy. 

The Studied subjects were stratified into : Group 

1 (chronic hepatitis group) that included 23 patients 

who were diagnosed by liver biopsy. Group2 

(cirrhotic group) that included 23 patients in whom 

cirrhosis was diagnosed by clinical, laboratory 

data and ultrasonographic examination. Group 3 

(HCC group) that included 23 patients with HCV 

related HCC who were diagnosed by abdominal 

ultrasonography, triphasic C.T and AFP. Group 4 

(control group) that included 23 healthy persons 

as a control group with no clinical, laboratory or 

ultrasonographic evidence of illness. 

All subjects underwent CBC, liver profile (ALT, 

AST, and bilirubin using Beckman Synchron 

CX7 Delta Clinical System, prothrombin time, 

and INR using stago analyzer), Serum creatinine, 

Viral markers including : HCV-Ab by Enzyme 

linked immunosorbent assay (ELISA) (IU/ml) in 

addition to HBsAg by ELISA (IU/ml), and AFP. 

Abdominal ultrasonography, abdominal triphasic 

spiral C.T Scan was done for HCC group. The 

severity of liver cirrhosis was assessed by Child–

Pugh score and Barcelona Clinic Liver Cancer 

(BCLC) staging system was done for HCC 

group. 

Sample preparation: Blood samples were collected 

under aseptic conditions, then samples protected 

in evacuated tubes without adding any anticoagulant 

agent. The samples were left standing for one hour; 

sera were separated at 3000 rpm centrifugation 

for 10 min and preserved at - 20°C till further 

analysis. 

Method of serum Zn assay: 

The sera were diluted 1: 5 with double deionised 

water. Zn levels were detected by atomic 

absorption spectrophotometer instrument )Variant 

Australia) using internal standard )Merck 

Germany), then the results were multiplied by 5. 

Normal range of serum Zn is (0.8 – 1.5 µg/ml). 

Statistical analysis: 

Sample size calculation: 

Sample size was 92 subjects (69 cases and 23 

controls). The α level was 0.05 as it represents 

the type I error probability for a two sided test. 

The sample size was calculated at 95% confidence 

level (CL) and power of the study 80%. Z value 

was 1.96 at 95% CL. 

The collected data were tabulated and analyzed 

using SPSS version 16 software (Spss Inc, 

Chicago, ILL Company). Statistical analysis was 

done according to Knapp and Miller [9]. 

Categorical data were presented as number and 

percentages while quantitative data were expressed 

as mean and standard deviation, median range. 

Chi square test (X
2
), Fisher's, ANOVA (F test), 

student "t", Man Whitney U test, Krauskal Wallis 
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test and Spearman’s correlation coefficient (rho) 

were used as tests of significance.  

RESULTS 

Patients of HCC group were significantly older 

than those of chronic hepatitis and cirrhotic groups 

(P<0.001). There was no statistically significant 

difference between the studied groups regarding 

gender. Serum zinc levels were significantly 

lower in chronic hepatitis group than control 

group and HCC group (P<0.001). Patients with 

Child class (C) had lower serum Zn levels than 

those with Child class (A) with significant 

difference between them (P= 0.023). Out of 23 

HCC patients, 1 patient (4.3%) had stage 0 of 

BCLC, 12 patients (52.3%) had stage A, 5 

patients (21.7%) had stage B, 1 patient (4.3%) 

had stage C, 4 patients (17.4%) had stage D.  

Significant positive correlation was found 

between serum Zn levels and age in cirrhotic 

group but there was no significant correlation 

between serum Zn levels and any of laboratory 

parameters of the studied groups on one hand 

and fibrosis stages of chronic hepatitis group on 

the other hand. Negative non significant correlation 

was detected between serum Zn levels and tumor 

multiplicity and BCLC in HCC group. 

 

Table (1): Demographic criteria of the studied groups 

 

Group 

Total 
Chronic 

hepatitis group 

(N=23) 

Cirrhotic 

group 

(N=23) 

HCC 

group 

(N=23) 

Control 

group 

(N=23) 

Gender 

Male    No (%) 

Female No (%) 

 

16(69.6%) 

7(30.4%) 

 

15(65.2%) 

8(34.8%) 

 

20(87.0%) 

3(13.0%) 

 

12(52.3%) 

11(47.7%) 

 

63(68.5%) 

29(31.5%) 

Total 23(100.0%) 23(100.0%) 23(100.0%) 23(100.0%) 92(100.0%) 

P value 0.004 

X
2
=6.59                                                                             P=0.09 

Group 
Age (years) ANOVA 

(F test) 
P 

Mean ± SD 

Chronic hepatitis group †38.65 9.79 

15.95 <0.001* 
Cirrhotic group ‡

◊
49.0 8.22 

HCC group ‡†
◊
56.4 5.25 

Control group 46.43 10.92 
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Table (2): Laboratory criteria of the studied groups  

Variable 

Chronic hepatitis 

group 

(N=23) 

Cirrhotic group 

(N=23) 

HCC group 

(N=23) 

Control group 

(N=23) 
P 

F  

test 

Kraus

kal 

Wallis 

test A
N

O
V

A
 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Haemoglobin 

(g/dl) 
13.87 1.316 ‡12.72 1.303 ‡12.03 1.319 13.00 1.421 

<0.001* 7.48   

WBCs (x103) 6.31 2.041 5.93 1.295 5.28 1.640 7.58 2.031 0.26 6.84   

PLT (x103) 204.7 48.076 †‡113.7 51.038 †‡124.2 58.141 246.5 63.880 <0.001* 30.5   

ALT (U/L) †62.20 60.278 50.91 46.497 51.86 24.074 31.60 12.276 0.01*  11.5  

AST (U/L) 58.30 56.840 48.43 35.279 †66.08 39.485 34.52 12.474 0.001*  15.8  

Total bilirubin 

(mg/dl) 
0.62 0.380 †1.04 0.651 †‡1.94 0.870 0.52 0.244 

<0.001*  42.1  

Serum albumin 

(gm/dl) 
†4.43 0.43 †3.83 0.47 †‡∆3.00 0.53 4.03 0.38 

<0.001*  F test= 

39.5 

 

α-feto protein 

(ng/ml) 
◊4.52 3.14201 ◊44.44 61.63213 1422.86 2124.48964 ◊7.30 3.84282 

<0.001*  52.2  

Serum 

creatinine 

(mg/dl 

0.937 0.202 1.013 0.225 1.009 0.258 1.011 0.250 

0.64   0.56 

 PC (%) 89.8 8.61 †‡76.8 10.36 †‡∆65.2 13.45 92.1 5.47 <0.001*   36.6 

INR 1.11 0.113 †‡1.26 0.204 †‡∆1.49 0.306 1.07 0.059 0.001*   5.78 

 PT (second) 12.75 1.423 †13.22 1.388 †‡∆14.71 2.00 11.84 0.427 <0.001*   16.2 

 

 

 

 

Table (3):  Mean and standard deviation of serum zinc levels among the studied groups 

Group 
Serum Zn (µg/ml) Krauskal Wallis 

test 
P 

Mean ± SD 

Chronic hepatitis group †◊0.56 0.246 25.25 <0.001* 

Cirrhotic group 0.87 0.236 

HCC group 0.97 0.482 

Control group 1.15 0.40 

 

 

 

 

 

Table (4): Number and percent of studied cases within each group according to serum Zn levels   

Group Low Zn levels cases Normal Zn levels cases High Zn levels case 

Chronic hepatitis group 19 (82.7%) 3 (13%) 1 (4.3%) 

Cirrhotic group 15 (65.2%) 4 (17.4%) 4 (17.4%) 

HCC group 7 (30.4%) 7 (30.4%) 9 (39.2%) 
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Table (5): Spearman’s correlation coefficient between mean serum Zn levels and age and some 

laboratory parameters of the studied groups 

With 

Serum Zn (µg/ml) 

Chronic 

hepatitis group 

Cirrhotic 

group 
HCC group Control group 

Rho P Rho P Rho P Rho P 

Age (years) 0.328 0.12 0.499 0.015* 0.317 0.14 0.630 0.001* 

Haemoglobin(g/dl) -0.233 0.28 -0.134 0.54 0.059 0.79 -0.133 0.54 

WBCs (x10
3
)(C/mm3) 0.393 0.06 0.117 0.59 0.192 0.38 0.343 0.11 

Platelet (x10
3
)(C/mm3) 0.277 0.2 0.0 1.0 0.326 0.12 0.08 0.72 

ALT(U/L) -0.156 0.47 -0.039 0.85 -0.159 0.46 -0.171 0.43 

AST(U/L) -0.001 0.99 -0.038 0.86 0.022 0.92 0.233 0.28 

T. bilirubin(mg/dl) 0.064 0.77 0.205 0.34 0.223 0.31 0.124 0.57 

Albumin(mg/dl)  0.155 0.48 0.038 0.86 0.180 0.41 0.043 0.84 

PT(second) 0.007 0.97 0.204 0.35 0.149 0.49 -0.259 0.23 

PC(%) -0.095 0.66 -0.141 0.52 -0.164 0.45 0.259 0.23 

INR 0.06 0.78 0.197 0.36 0.132 0.54 -0.266 0.21 

S. Creatinine(mg/dl) 0.226 0.3 0.082 0.71 0.186 0.39 0.356 0.096 

AFP(ng/ml) 0.071 0.74 0.235 0.28 0.291 0.17 -0.286 0.18 

F stage 0.08 0.72 ----- ----- ----- ----- ----- ----- 

       

 

 

Table (6): Among Correlation between serum Zn levels and some studied variables HCC group 

With 
Serum Zn (µg/ml) 

Rho P 

Tumor size 0.358 0.093 

Tumor multiplicity -0.043 0.84 

BCLC staging -0.307 0.15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (1): Serum Zn levels according to Modified 

Child-Turcotte- Pugh scoring system 
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Figure (2):  BCLC staging among HCC group 

 

 

 

DISCUSSION 

Hepatitis C virus infection is one of the main 

causes of chronic liver disease worldwide in 

addition the long-term impact of its infection is 

highly variable, from minimal changes to extensive 

fibrosis and cirrhosis with or without hepatocellular 

carcinoma [10]. In the present study, patients of 

HCC group were significantly older than those of 

chronic hepatitis and cirrhotic groups (p<0.001). 

This result was similar to that found by Wang et 

al. [11] and El-Zayadi et al. [12]; where the latter 

reported that HCC in Egypt is significantly more 

prevalent among older age groups than younger 

age groups and suggested that HCV infection in 

old patients induces a rapid progression to HCC 

independent of HCV genotype. Old age is a risk 

factor for HCC, especially in areas where HCV 

infection is endemic as Egypt [13]. Regarding 

sex distribution among patients of the current 

work, there was a High percentage of males in all 

groups. In agreement with our results, Johnson et 

al. [14] reported that males had higher rate of 

cirrhosis than females. Male to female ratio 

differs among countries as greater ratios were 

noticed in the high incidence regions such as 

Africa, China, Taiwan and Japan [15]. This 

finding may be attributed to more exposure to 

risk factors like HCV among male patients. 

However, sex hormones and other x-linked 

genetic factors may also be important role [12]. 

The current study reported that there was 

significant decrease in the mean serum Zn levels 

in chronic hepatitis group compared to control 

and HCC group (p<0.001). This finding agreed 

with Nakayama et al. [16] and Ko et al. [17] who 

reported that serum zinc levels was significantly 

lower in chronic hepatitis patients than in healthy 

controls. However, Saghir et al. [18] stated that 

there was no any statistically significant difference 

between chronic hepatitis C patients and controls 

according to serum zinc and copper concentrations. 

The difference may be attributed to different 

sample sizes (as the previous study included 71 

cases for each group). However Moriyama et al. 

[19] elicited that the median zinc concentration 

in the HCC with liver cirrhosis group (68 patients) 

was significantly lower than those in the chronic 

hepatitis group, a result that was against that of 

the current study. The results of the current study 

may be explained by the fact that high level of 

IL6 that occurs in response to acute inflammation 

and infection causes induction of ZIp14, which is 

Zn transporter, resulting in uptake of zinc into 

liver and serum hypozincemia associated with 

inflammation and infection [20,21]. The current 

work revealed that in chronic hepatitis, cirrhotic 

and HCC groups : 19 cases (82.7%) ,15cases 

(65.2%) and 7 cases (30.4%) had low serum Zn 

levels while 3 cases (13%) , 4 cases (17.4%) and 

7 cases (30.4%) had normal serum Zn levels and 

lastly 1 case (4.3%), 4 cases (17.4%) and 9 cases 

(39.1%) had high serum Zn levels respectively. 

Port et al. [22] assessed serum zinc levels in 22 

HCV-related HCC patients and they found that 7 

(31.8%), 14 (63.6%) and 1(4.5%) of patients were 

below upper limit of normal, normal and above 

upper limit of normal, respectively. Also Atia et 

al. [23] revealed that among the total of 50 

cirrhotic patients 36 (72%) had low serum zinc 

levels while remaining 14 (28%) patients had 

normal serum zinc levels. The results obtained in 

this work showed that the mean of serum zinc 

levels was significantly lower in patients with 
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Child class C than those with Child class A (P= 

0.023), a result that came in agreement with 

Moriyama et al. [19] and Vijaylaxmi et al. [24] 

who found that the median zinc concentration in 

the Child-Pugh C group was significantly lower 

than those in the Child A (P<0.0001) and Child 

B (P=0.0033) classes and that serum zinc levels 

were significantly decreased with advancement 

of liver disease as compared to early stage of 

liver cirrhosis with significant negative 

correlation with 

Child-Pugh Score. Significant positive correlation 

between serum Zn levels and age in cirrhotic 

group was observed in the current work, 

meanwhile there was no Significant correlation 

between serum Zn levels and any of the other 

laboratory parameters of the studied groups and 

fibrosis stages of chronic hepatitis group. These 

results came on line with El Bassuoni et al. [7] 

and Anber et al. [25] who found no significant 

correlations when serum Zn levels were 

correlated with ALT, AST, total bilirubin, INR, 

α-feto protein, serum albumin, haemoglobin % 

and WBCs count. On the other hand Moriyama 

et al. [19] reported highly significant positive 

correlation between serum Zn levels and 

haemoglobin %, platelets count, WBCs count 

and serum albumin in chronic hepatitis and liver 

cirrhosis groups and a highly significant negative 

correlation between serum Zn levels and α-feto 

protein, total bilirubin and AST level. Also the 

present study showed that there was no 

significant correlation between serum Zn levels 

and BCLC staging (P=0.15), tumor size (P= 

0.093) and multiplicity (P= 0.84) of HCC group. 

The same results were reported by Moriyama et 

al. [19] who stated that the size and numbers of 

cancerous nodules were not correlated with the 

serum concentration of zinc or with BCLC 

staging system.  
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