
ORIGINAL ARTICLE

Journal  of  the College of  Physicians and Surgeons Pakistan 2021,  Vol.  31(05):  528-531528

Association of Serum Hyaluronic Acid and Laminin with
Polymerase Chain Reaction Findings in Hepatitis C

Patients
Tahir Asad, Muhammad Aamir, Zujaja Hina Haroon, Sobia Irum Kirmani, Muhammad Usman Munir and Syed

Raza Jaffar
Department of Chemical Pathology and Endocrinology, Armed Forces Institute of Pathology, Rawalpindi, Pakistan

ABSTRACT
Objectives:  To  find the  association  of  serum hyaluronic  acid  and laminin  levels  with  polymerase  chain  reaction  (PCR)  results  in
hepatitis C sero-positive patients; and the correlation among viral load, serum hyaluronic acid, and serum laminin levels.
Study Design: Cross-sectional descriptive study.
Place and Duration of Study: Department of Chemical Pathology and Endocrinology, Armed Forces Institute of Pathology (AFIP),
Rawalpindi, Pakistan from December 2019 to July 2020.
Methodology: One hundred and eighty diagnosed cases of  hepatitis  C patients were included in this  study.  To find association,
cross tabulation was done after dividing into two groups according to their median by applying Chi-square test. Correlation of viral
load, duration of disease, serum hyaluronic acid and laminin levels were calculated using Spearman’s correlation.
Results: There were 124 (68.9%) males and 56 (31.1%) females. Median (IQR) age was 36 (32.3 - 45.0) years; while median dura-
tion of disease was 12 (8 - 18) months. There was a strong association between PCR positive cases with hyaluronic acid (p <0.001)
and serum laminin levels (p <0.001). A strong relationship was found between viral load and serum hyaluronic acid (r =0.889, p
<0.001), as well as with serum laminin (r =0.889, p <0.001).
Conclusion:  Current  study  established  a  strong  significant  association  between  PCR  results  and  disease  duration  with  levels  of
serum laminin and hyaluronic acid. The levels of serum laminin and serum hyaluronic acid also correlate well with viral load and
duration of disease.
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INTRODUCTION
Hepatitis  C  is  an  aggressively  spreading  worldwide  health
problem.1  One hundred and seventy  million  active  hepatitis  C
carriers have been reported worldwide, with three to four million
new  cases  reported  each  year.2  Progression  to  chronic  liver
disease occurs in 85% of the cases. Chronic hepatitis C infection
causes persistent inflammation in the liver, progression to hepatic
fibrosis, eventually to cirrhosis, and possible hepatocellular carci-
noma, which will ultimately lead to liver failure and death.3

The hallmark of hepatic fibrosis is a collection of increased extra-
cellular matrix components. It may result from microscopic rear-
rangement of collagens, proteoglycans, non-collagenous glyco-
proteins such as hyaluronic acid (HA) and laminin (LN).4
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The main mechanism behind liver fibrosis is the dysregulation
of  the  decomposition  and  its  removal  of  the  extracellular
matrix.  The  main  fibrogenic  cells  are  hepatic  stellate  cells
(HSCs), involved in the control of synthesis and degradation of
both extracellular matrix. Production of cytokines such as trans-
forming growth factor β1 and alpha is linked to increased stimu-
lation and production of these hepatic stellate cells.5

HA is synthesised by HSCs and highly controlled synovial lining
cells. Hyaluronic-acid synthase involved for HA production, are
located at membranes of the hepatic cells. Degradation of HA is
normally done by sinusoidal  endothelial  cells  by a precisely
controlled process involving hyaluronidase, glucuronidase, and
acetyl hexosaminidase. The most widely expressed hyaluroni-
dases  cleave  high  molecular  weight  HA  into  smaller
oligosaccharides. For an effective fibrosis marker, the develop-
ment of HA, its release into the sinusoidal blood circulation, and
a half-life of 2-9 minutes in blood are good inferences.6 There-
fore, an elevated serum HA concentration may be related to
impaired clearance and degradation by the liver cells. Hepatitis
C  patients  and  those  suffering  from  liver  diseases  exhibit
increased levels of serum HA levels. In basement membrane,
LN  are  most  important  among  various  glycoproteins.  It  is
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produced by sinusoidal cells and hepatocytes.7  The principal
amount of serum LN is produced by stellate cells or lipocytes. In
patients with advanced stage fibrosis, serum LN levels are typi-
cally found to increase in chronic liver disease.8

Measuring the serum levels of LN could provide a non-invasive
and  sensitive  screening  tool  for  fibrotic  conditions  due  to
hepatic  diseases  and  portal  hypertension.9  Combined  with
serum HA, its accuracy would be improved. In order to diagnose
and rate the disease progression, it is one of the most important
steps to determine the stage of hepatic fibrosis and the grade of
inflammation,  which  in  turn  affects  the  choice  of  treatment
modality and to research the outcome. HA and LN in serum are
emerging as a potentially promising non-invasive biomarker of
hepatic fibrosis in chronic patients with hepatitis C. The aim of
this study was to find the association of HA and LN with poly-
merase chain reaction results in hepatitis C patients; and corre-
lation  among  viral  load,  serum  hyaluronic  acid,  and  serum
laminin levels.

METHODOLOGY

A  cross-sectional  descriptive  study  was  carried  out  at  the
Department of Chemical Pathology and Endocrinology, Armed
Forces Institute of Pathology (AFIP), Rawalpindi, Pakistan. The
size of the sample was estimated using an online sample size
calculator from Rao Soft and found to be 180 with prevalence of
13.5% at 95% confidence interval and 5% margin of error.10,11

Sampling  was  conducted  through  easy  non-probability
sampling and eight  months of  study period from December
2019 to July 2020, upon acceptance by the Institutional Review
Board  (IRB).  Patients  with  hepatitis  C  virus  (HCV)  infection,
confirmed  by  the  presence  of  positive  HCV-Ab,  have  been
included;  whereas,  patients  with  negative  HCV-Ab,  other
causes of hepatic fibrosis, cirrhosis, hepatocellular carcinoma
or other solid tumors, history of interferon or ribavirin therapy,
and conditions such as autoimmune diseases (e.g. R.A and SLE),
in which HA may be elevated, were excluded from the study.

After IRB approval, patient identification, informed consent and
detailed history, blood samples were collected from the partici-
pants in EDTA tube for HCV ribonucleic acid (RNA), and in gel
tubes for serum HA and LN levels. Serum HA and serum LN were
analysed on fully automated chemiluminescence immunoassay
analyser (Maglumi 800 by Snibe Diagnostics, China); and poly-
merase chain reaction (PCR) for HCV RNA was analysed on SaCy-
cler-96 Real Time PCR system by Sacace Biotechnologies, Italy.

Data was analysed through SPSS version 21. Data normality
was checked using Kolmogorov-Smirnov test, which showed a
non-parametric distribution of data. Frequencies and percent-
ages were obtained for qualitative variables and median (IQR:
25th  percentile-75th  percentile)  for  quantitative  variables,
while difference between PCR findings with medians of LN and
HA was found through Mann-Whitney U-test. To find association
between PCR findings with LN and HA, cross tabulation was
done after dividing into two groups, according to their median
using Chi-square test. Statistical p-value of less than 0.05 was

taken  significant  and  relationship  among  variables  were
checked through Spearman’s correlation.

RESULTS

Among a total of 180 patients of Hepatitis C virus infection, 124
(68.9%) were males and 56 (31.1%) females. Median (IQR) age
of the patients was 36 (32.3 – 45.0) years with median disease
duration of 12 (8 – 18) months. Median (IQR) of serum HA 168.7
(86.3 - 356.2) ng/ml, LN 114.3 (56.8 - 245.0) ng/ml and viral load
was 21804001 (3693.0 - 53958989165.8) IU/ml.

Among all the patients, there were 136 (75.6%) PCR positive
cases, while 44 (24.4%) were PCR negative cases. The differ-
ence between medians of laminin and hyaluronic acid with PCR
positive and PCR negative cases were compared and found to
be significant (both p<0.001) (Table I).
Table I: Comparison between median (IQR) values of HA and LA levels in
PCR positive and negative patients.

Variables PCR Positive
(n=136)

PCR Negative
(n=44) p-value

Hyaluronic acid ng/ml
[median (IQR)] 155.5 (93.1 - 263.4) 40.7 (30.6 - 46.7) <0.001

Laminin  ng/ml
[median (IQR)] 270.3 (126.8 - 367.9) 68.2 (60.0 - 76.9) <0.001

Table II: Association between PCR findings with laminin and hyaluronic
acid.

Groups PCR positive PCR negative p-value
   Laminin (ng/ml)

Less than median (<114.3)   48 (35.3%)        42 (95.5%)      
<0.001

Equal or more than median (>114.3)    88 (64.7%)    2 (4.5%)
   Hyaluronic acid (ng/ml)

Less than median (<168.7) 47 (34.6%) 43 (97.7%)
<0.001

Equal or more than median (>168.7) 89 (65.4%) 1 (2.3%)

The association was assessed after dividing LN and HA into two
groups, according to their median, which showed a strong asso-
ciation  between  PCR  findings  and  LN  (p-value  <0.001)  and
hyaluronic acid (p-value <0.001). The outcomes are presented
in Table II.

Spearman’s correlation showed a strong positive correlation
between serum HA-viral load (r=0.889, p <0.001), and LN-viral
load (r= 0.889, p <0.001), (r=0.889, p <0.001). A strong posi-
tive correlation was also observed between serum HA-disease
duration (r=0.824, p <0.001) and serum LN-disease duration
(r=0.832, p<0.001).

DISCUSSION

Liver fibrosis is the stage that is led by continuous inflammatory
process  during  chronic  hepatitis  C.  Liver  fibrosis  ultimately
leads to cirrhosis among 10-40% of cases over the decades. The
most challenging events of hepatic cirrhosis are ascites, varices
in esophagus, hepatic carcinoma, and eventually, liver failure
and death. Significantly, cirrhosis may evolve to hepatic carci-
noma with a 1-5 percent annual incidence, and mortality due to
cirrhosis complications occurs at 4 percent annual incidence.12

HA, LN, collagens, proteoglycans and fibronectin are the extra-
cellular matrix that accumulates and lead towards liver fibrosis.
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Biopsy has been considered to be the gold standard for evalu-
ating liver fibrosis. However, because of its inherent limits, its
intrusiveness  such  as  error  in  sampling  (approximately
1/50,000th of liver tissue is obtained), non-reproducible sample
quality depending on the size of the tissue sample coefficient of
variation (CV) of 35-45 percent, and a microscopic examination
precisely depending on the experience of the Histopathologist,
various  noninvasive  procedures  have  now  materialised  as
potential  forefront  investigations.13   These  may  include
different serum or plasma based biological markers of fibrosis
and physical approaches (ultrasound, magnetic resonance elas-
trography).

Younesi et al. in a study compared the analytical performance of
the glycoproteins and the area under the curves for HA, LN; and
the fibronectin serum levels were 0.82 0.89 and 0.73, respec-
tively.14  Quantitative evaluation of HA can lead to the knowl-
edge of how much progressive liver damage has occurred as
there  seems  to  be  direct  relation  between  levels  of  HA  in
different chronic hepatic disorders.15

There was a strong association in this study between serum HA
and LN levels in patients with hepatitis C virus infection. Positive
HCV PCR patients with higher viral load and extended disease
duration had higher serum HA and LN levels depicted greater
extent of hepatic fibrosis as compared to negative HCV PCR
cases and less disease duration.

A study conducted by Akram et al. concluded in contrast to the
control  group, HA levels were found to be two times higher
among people infected with hepatitis C.16 Murawaki et al. have
reported  statistically  significant  variations  in  HA  levels  in
chronic  hepatitis  C  patients  at  different  stages  of  hepatic
fibrosis.17 Tao et al. also reported the higher levels of serum HA
and LN among cases and controls of cirrhotic patients as the
stages  of  fibrosis  advances.18  In  a  study  conducted  by  El-
Mezayen et al., it was found that patients with extreme liver
fibrosis had a higher mean serum level of LN relating to those
with  mild  liver  fibrosis  and  also  demonstrated  appropriate
discriminatory  prognosis  of  severe  hepatic  fibrosis,  and
cirrhosis, with area under curve (AUC) of 0.831 and 0.881.19

Lydatakis et al. showed that HA is a strong fibrosis marker with a
sensitivity of 86-100 percent, an 88 percent specificity and a
receiver operating characteristics (ROC) of 0.97 in non-alco-
holic fatty liver disease and other in causes.20 Another study
carried out by Persian et al. reported strong correlation between
LN  and  HA  concentrations  with  hepatic  necro-inflammatory
lesions.21 In hepatic fibrosis, serum HA and LN readings rise and
may  be  used  as  a  non-invasive  biomarker  to  differentiate
between liver fibrosis patients and healthy people.

A study performed by Walsh et al. concluded that both LN and
type IV collagen in serum were associated with necro-inflamma-
tory injury scores and fibrotic stage.22 A research performed by
Khan et al. showed a clear relationship between serum HA and
liver fibrosis levels. As fibrosis in liver progresses, HA levels rise
accordingly and levels are higher in patients with cirrhosis. It

displayed a relatively strong sensitivity of 78.4 per cent, a preci-
sion of 80.9 per cent, a positive predictive value of 93.9 per cent,
and a negative predictive value of 50 per cent.23

Xian-jun Ding found a strong relation between the serum LN and
HA levels and the inflammatory activity grades histologically
measured (r = 0.394 and 0.449 respectively, p <0.01).24  El-
Saeid et al. indicated that serum laminin measurements can
distinguish between patients with liver fibrosis and healthy indi-
viduals; and between extreme fibrosis and moderate fibrosis
relating to other indicators of fibrosis e.g. APRI and Fibro Q.25

The diagnosis, staging, and prognosis of chronic liver diseases
are important in addressing the global burden of disease. The
findings of this study are in well agreement with various studies
conducted in variety of environment settings. These extensive
findings of HA and LN levels with viral load are in agreement, to
play a significant role in the early prediction of liver fibrosis,
particularly when liver biopsy is not an option. Although the
study provides guidance for selecting a non-invasive biochem-
ical  marker  for  assessing  liver  fibrosis,  a  multicentered
approach with larger sample size will further strengthen the
findings.

CONCLUSION

The present findings indicate that there is substantial differ-
ence between HCV PCR positive and HCV PCR negative cases
with levels of serum LN and HA. The levels of serum LN and HA
are well correlated with viral load and length of disease. Thus,
along with other recent developments, it can be an additional
non-invasive biomarker for the evaluation of hepatic fibrosis
progression in hepatitis C patients.
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