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ABSTRACT 
 

OBJECTIVE: To evaluate the biochemical significance of Hyaluronic acid in liver fibrosis among 

chronic hepatitis C patients to eliminate repetitive liver biopsies. 

METHODOLOGY: Cross Sectional Comparative Analytical Study at FPGMI, Shaikh Zayed  

Hospital, Lahore from January 2017 to December 2017. This cross-sectional study, included patients of 

chronic hepatitis C (n = 250) along with controls (n =100). Serum hyaluronic acid assay (patients & 

controls) was performed using enzyme linked binding protein assay, using a capture molecule known 

as hyaluronic acid binding protein (HABP) along with quantitative Echelon (Echelon biosciences Inc. 

USA) used as reference standard. 

RESULTS: Total 350 participant both male and females participated for this study from these 350  

samples, 100 normal samples were recruited as control group and 250 diagnosed cases of chronic 

hepatitis C patients were recruited as case study group. Serum Hyaluronic acid was significantly 

(P<0.001) elevated in patients (195.77 ±6.67) compared to controls (110.2 ±0.79) irrespective of gender 

involvement.  

CONCLUSION: The current findings showed significant involvement of HA in early prognosis of liver 

fibrosis and cirrhosis among chronic HCV patients that would probably useful to reduce repetitive liver 

biopsy. 
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INTRODUCTION 

Hepatitis C is a global health problem affected  
significant portion of the world’s population. It is  
estimated that 170 million active hepatitis C carriers 
are present worldwide, while 3-4 million new cases 

are register each year1 and 85% among them  
progress to chronic liver disease2. Chronic hepatitis C 
virus infection is a progressive disease that is often 
associated with the development of hepatocellular 
carcinoma, liver cirrhosis as well as liver failure and 
eventually death3. Moreover, hepatitis C infection play 
crucial role to induce liver fibrosis due to imbalance 
between hepatic decomposition and removal of extra 
cellular matrix (ECM) by myo-fibroblast that often 

threaten to develop liver cirrhosis4. Hepatic stellate 
cells (HSCs) are major fibrogenic cells of liver that 

control both synthesis and degradation of ECM5. HCV
-induced activation and proliferation of HSCs is often 

associated with enhanced production of various  
cytokines (TGF-ɑ &TGF-β1) that are crucial to induce 
ECM production and to progress liver fibrosis4. It has 
been found that fibrotic liver showed 6 fold increase in 
ECM compare to normal liver6. Therefore, an  
affective measurement of liver fibrosis has been found 
critical in early diagnosis prior to develop cirrhosis that 
not only improve survival but can significantly reduce 

the need for liver transplantation7. 
Various invasive and non-invasive markers have been 
assessed in early prognosis to predict liver fibrosis. 
Among the most common invasive procedures, liver 
biopsy is most well-known and gold standard  
procedure to monitor histology as well as progression 

to chronic stage8. However, liver biopsy does not  
reflect the complete picture of fibrotic liver,  
nevertheless to show only 1/50000 volume per single 
biopsy that contain 5-11 complete portal tract.   
Similarly various other drawbacks such risk of severe 
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hemorrhage due to injury of hepatic and biliary system 
as well as consent of refusing liver biopsy from large 
portion of patients, ultimately reduce the significance 
of liver biopsy in the prognosis of liver fibrosis. Fur-
thermore liver biopsy also failed to monitor, stage wise 

progression of fibrotic liver 8, So now serum hyaluronic 
acid levels also helpful the diagnosis and staging of 
liver fibrosis in patients of chronic hepatitis C.  

METHODOLOGY  

Cross Sectional Comparative Analytical Study 

conducted in Federal Postgraduate Medical Institute, 
Shaikh Zayed Hospital Lahore-Pakistan from January 

2017 t0 December 2017. Sample size was 250 pa-
tients and 100 healthy subjects (Controls). 

Inclusion Criteria: The total 250 patients (179 males 
and 71 females) with chronic hepatitis C (ELISA+ve/

qPCR+ve positive) were recruited having ages of 30-
60 years along with 100 healthy subjects (controls) 

from both age/sex matched individuals. Exclusion 
Criteria: Patients of chronic liver disease having 
acute hemolysis, history of bleeding diathesis, alco-
holic liver cirrhosis, extra hepatic cholestasis as well 

as hepatitis C patients which have been treated with 
interferon alpha or ribavirin were excluded. 

Blood (5 mL) was collected from both patients and 
controls in vacutainers having clot activator. Serum 

was separated by centrifugation using auto-pipette 
and was preserved at -80°C in sterilized eppendorff 

tube for further detail analysis. 
Serum hyaluronic acid assay (patients &  

controls) was performed using enzyme linked  
binding protein assay, using a capture molecule 

known as hyaluronic acid binding protein (HABP)
along with quantitative Echelon (Echelon biosciences 

Inc. USA) used as reference standard 9.  

Statistical analysis:  
The Data was statistically analyzed by SPSS 16 by 
applying ANOVA test. The p value < 0.05 were  

considered as statistically significant. 

RESULTS 

Hyaluronic acid was significantly elevated in sera of 
hepatitis C infected individuals. Hyaluronic acid is 

investigated as a signature for liver fibrosis among 
hepatitis C infected individuals in the current  

cross-sectional analysis. Hyaluronic acid level in 
sera of hepatitis C infected individuals was found 

higher with relatively two-fold increment  
(195.77±6.67), relative to the control group  

(110.2±0.79) of the study cohort (Table I). Interest-

ingly, the degree of elevation was found statistically 
significant (P<0.001) among control and diseased 

subjects. Moreover, to evaluate the gender specific  
declamation, the study was elaborated to calculate 

the serological peak of hyaluronic acid among male 
and female individuals of the cohort. However, no 

pronounced effect of hyaluronic acid level was 
found between male and female individuals, rather 

to showed strong significant (P<0.001) elevation of 
hyaluronic acid among control and diseased  

specimens, irrespective of gender (Table II & Graph 
II). These findings were very logical to acknowledge 

that hyaluronic acid might be a gender independent 
factor to calculate the severity of liver fibrosis in 

chronic hepatitis C patients.  

TABLE I:  
COMPARISON OF SERUM HYALURONIC ACID 
IN CONTROL & CASE STUDY GROUP  

(** = p<0.001) 

TABLE II:  

COMPARISON OF PEAK SERUM HYALURONIC 
ACID LEVEL BETWEEN MALES & FEMALES 

(** = p<0.001) 

GRAPH I: 
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Group 
Serum Hyaluronic Acid  

(ng/ml) 

Control 110.2±0.79 

Case Study Group 195.77±6.67 ** 

Gender 
Peak Serum Hyaluronic 

Acid (ng/ml) ** 

Male (n=179) 198.24±3.37 

Female (n=71) 196.11±4.59 
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GRAPH II: 

DISCUSSION 

Hepatitis C is a progressive disease that play crucial 
role in liver fibrosis as well as cirrhosis that finally  
develop hepatocellular carcinoma. The prognostic 
measurement of liver fibrosis is very essential to  
assess liver damage. Histological examination of liver 
biopsy is currently available gold standard procedure 
for assessing liver lesions, however due to invasive 
nature and severe complications; the technique is 
generally avoided10. Moreover, liver biopsy also full of 
ethical intervention that cannot be advised to monitor 
liver status repeatedly11 . The findings of these trials 
are also particularly useful to develop fibrotic marker; 
hence investigators can choose an assay suitable for 
routine patient monitoring. 
In current study, serum hyaluronic acid is extensively 
evaluated as a non-invasive marker among clinically 
diagnosed chronic hepatitis C patients. Hyaluronic 
acid (HA) is an anionic, non sulfated glycosaminogly 
can distributed widely throughout connective,  
epithelial, and neural tissues12,13. Both metabolic  
activities and serum concentration of HA are precisely 
regulated by hepatic sinusoids14. Various study  
suggested that HA contributes significantly in cell  
proliferation and migration that could be involved in 
the progression of some malignant tumors14.  
Moreover, its concentration in normal liver is found 
lower compared to fibrotic liver, showed both relative 
and absolute increase of hyaluronic acid15.   
Our results showed significant (P<0.001) increase of 
hyaluronic acid concentration in serum of chronic 
hepatitis C patients (mean = 195.77±6.67) compared 
to the normal (mean = 110.2±0.79) individuals.  
Similarly, higher HA level was also found among 
males and female individuals of the cohort. The cutoff 
value obtained to differentiate fibrotic (diseased), from 
non-fibrotic individuals was ˃150 ng/l. Our findings are 
in accordance with some previous preliminary findings 
that also showed elevated serum HA level with a  
cutoff of value of 181.98 ng/ml15 as well as 167.98 ng/
ml16 among chronic hepatitis C patients17. Obviously, 

the constant increase of HA level suggesting uniform 
role of HA, irrespective of gender specific classifica-
tion among these studied individuals. Interestingly, 
patients possessed advanced level of liver fibrosis 
(F4) had higher HA level than patients with initial 
stage of liver fibrosis among our study cohort. Similar 
finding had been reported that HA level is a precise 
predictor of liver fibrosis among hepatitis B infected 
individuals that was significantly correlated with  
various stages18. 
Therefore, these findings provided better clue for the 
involvement of HA in liver fibrosis among chronic 
hepatitis C patients. Therefore, these extensive  
findings of HA might be an agreement to have a  
significant role in early prediction of liver fibrosis as 
well as in routine diagnosis of liver diseases,  
especially when liver biopsy is contraindicated.  
However further study is needed on a large group of 
patients, to investigated and validate the findings  
regarding HA level in normal and diseased individuals 
as well as study at various stages of liver fibrosis. 
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