
 

 

_________________________________________________________________________________________________
*Corresponding author e-mail: ma.des38@yahoo.com
Receive Date: 05 December 2021, Revise Date: 
DOI: 10.21608/EJCHEM.2022.109105.4994
©2022 National Information and Documentation Center (NIDOC)
 
 
 

                                                                                                         

Cartilage Oligomeric Matrix Protein 
Assessment of Liver Fibrosis Before and After Treatment of HCV Infection

Abdallah A. Ragaba, Sanaa O. Abdallah
Mohamed S. Albannan

aFaculty of Science, Cairo University, Giza 12613,  Egypt
bFaculty of Medicine, Mansoura University, Mansoura 35516, Egypt

cFaculty of Science, 
dBiotechnology Research Center, New Dameitta 34517, Egypt

Abstract 
The goal of this study was to determine cartilage oligomeric
phases of hepatic fibrosis and to estimate its effectiveness for hepatic fibrosis monitoring. Eighty
stages of hepatic fibrosis were enrolled in this trial, all of
antivirals. Patients were followed-up after one year of treatment. FibroScan and COMP were determined before and after one 
year from the end of treatment. Liver enzymes, albumin, total bi
increased with the progression of liver fibrosis, according to our findings. COMP enabled the correct identification of F2
F3-F4 and F4 with areas under the curve of 0.765, 0.788 and 0.790, res
98.6% of F4, F3-F4, and F2-F4, respectively, were positive for COMP. The COMP levels after treatment were not 
significantly changed (P >0.05), especially in patients with F3 and F4 because more than 55%
changed and remained stationary. In conclusion, this work provides a promising marker that might be used as a potential 
serologic biomarker for liver fibrosis staging and monitoring liver fibrosis after eradication of HCV inf
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1. Introduction 
Hepatitis C virus (HCV) infection is a 

leading cause of chronic liver disease (cirrhosis and 
hepatocellular cancer) globally (1). The evaluation of 
liver fibrosis advancement is useful not only for 
diagnostic and treatment supervision decisions, but 
also for disease monitoring (2)(3). Indirect and direct 
 biomarkers are two types of non
biochemical markers. The former assesses the 
components released into the bloodstream as a result 
of hepatic inflammation, subsequently,
changes in liver function (4, 5). These markers have 
the benefit of being very inexpensive and simple to 
use, but they lack diagnostic accura
hepatic fibrosis (6). Direct indicators, on the other 
hand, include measurements of hepatic metabolic 
activity, collagen production, and (ECM) remodelling 
proteins, which are pathophysiologically generated 
from extracellular matrix (ECM) turnover and/or 
changes in fibrogenic cell types in the liver 
throughout the fibrosis process (5, 
fact, need a varied range of chaperones that are 
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The goal of this study was to determine cartilage oligomeric matrix protein (COMP) levels as a biochemical marker in various 
phases of hepatic fibrosis and to estimate its effectiveness for hepatic fibrosis monitoring. Eighty-eight patients with various 
stages of hepatic fibrosis were enrolled in this trial, all of whom had a sustained virological response after using direct

up after one year of treatment. FibroScan and COMP were determined before and after one 
year from the end of treatment. Liver enzymes, albumin, total bilirubin, creatinine, and glucose were measured.COMP levels 
increased with the progression of liver fibrosis, according to our findings. COMP enabled the correct identification of F2

F4 and F4 with areas under the curve of 0.765, 0.788 and 0.790, respectively. Our findings showed that 68.4%, 87.1%, and 
F4, respectively, were positive for COMP. The COMP levels after treatment were not 

significantly changed (P >0.05), especially in patients with F3 and F4 because more than 55% of the liver fibrosis had not 
changed and remained stationary. In conclusion, this work provides a promising marker that might be used as a potential 
serologic biomarker for liver fibrosis staging and monitoring liver fibrosis after eradication of HCV inf
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Hepatitis C virus (HCV) infection is a 
leading cause of chronic liver disease (cirrhosis and 

The evaluation of 
liver fibrosis advancement is useful not only for 

on decisions, but 
Indirect and direct 

are two types of non-invasive 
biochemical markers. The former assesses the 
components released into the bloodstream as a result 
of hepatic inflammation, subsequently, indicates 

These markers have 
the benefit of being very inexpensive and simple to 
use, but they lack diagnostic accuracy for detecting 

Direct indicators, on the other 
hand, include measurements of hepatic metabolic 
activity, collagen production, and (ECM) remodelling 
proteins, which are pathophysiologically generated 

m extracellular matrix (ECM) turnover and/or 
changes in fibrogenic cell types in the liver 

, 7). Collagens, in 
fact, need a varied range of chaperones that are 

required for effective collagen folding and the 
formation of a hard three-dimensional structure. One 
of these proteins is COMP, which bind
chains and ensures that they are folded correctly
COMP is a glycoprotein that is present mostly in the 
ECM of cartilage, synovium, ligaments, and tendons
(9). It is made up of five identical subunits that are 
connected by disulfide bonds to produce a big protein 
with a molecular weight of 524 kDa. COMP's C
terminal domain may bind to collagen I, II, and IX, as 
well as other ECM components such fibronectin, 
matrilins, proteoglycans, and heparin, with great 
affinity (10, 11).  As a result, this research focuses on 
identifying the expression of COMP in various 
phases of hepatic fibrosis before and after 
well as measuring its performance as a surrogate 
marker for liver fibrosis diagnosis.
Subjects and Methods 
2.1 Patients 
This is a prospective cohort study. In the pre
treatment stage, we started with a number of 228 
Egyptian individuals chronically infected with HCV 
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genotype 4, but for several reasons, including the 
death of a number of participants, the failure of others 
to complete the treatment, and the delay of some 
Egyptian villagers on the date of follow-up after 
treatment, the number decreased to 88 individuals, 
including 53 males and 35 females, with a mean age 
(±SD) of 56.89 (±11.60) years. The Research and 
Ethical Committee of the Faculty of Medicine, 
Mansoura University, Mansoura, Egypt, accepted the 
study protocol. All individuals gave their informed 
permission after being fully informed about the 
diagnostic techniques and the nature of the condition. 
The study protocol followed the 1975 Helsinki 
Declaration's ethical requirements. These individuals 
were examined prospectively and performed all of 
the necessary laboratory tests to determine if they 
were eligible for antiviral medication. Abdominal 
ultrasonography was also performed using a Toshiba 
Aplio XG ultrasound machine (Toshiba, Minato, 
Tokyo, Japan), as well as a Triphasic multi-slice 
spiral computed tomography (MSCT) utilising a 
Philips Brilliance CT 16 slice where necessary 
(Philips, Amsterdam, Netherlands). 
2.2 Laboratory tests 

The Egyptian Liver Research Institute and 
hospital laboratories determined all regular laboratory 
values. An automated haematology analyzer was 
used to conduct a complete blood count (Sysmex 
Corporation, Kobe, Japan). Cobas Integra 400 plus 
was used to measure liver transaminases (ALT and 
AST), creatinine, albumin, alkaline phosphatase, total 
bilirubin, and glucose (Roche, Basel, Switzerland).  
All patients were tested negative for HBsAg 
(Dia.Pro, Milan, Italy).The diagnosis of HCV was 
based on positive test for anti-HCV antibodies 
(Axiom Diagnostics, Worms, Germany). 

The presence of HCV-RNA was 
subsequently validated using a real-time HCV-RNA 
polymerase chain reaction (PCR) (Cobas Ampliprep, 
Cobas Taqman 48; Roche, Rotkreuz, Switzerland) as 
directed by the manufacturer. Using the ELISA 
method, COMP levels in patients' serum were 
measured before and after one year of therapy (USA 
& Canada, R&D Systems, Inc; 614 McKinley Place 
NE, Minneapolis, MN 55413, USA). A standardised 
medical history was taken, as well as a physical 
examination. 

Patients were observed every 4 weeks after 
starting antiviral therapy until the termination of the 
therapeutic course and 12 weeks after that (follow-up 
12) to determine persistent virological response 
(SVR). After a year of therapy, a liver stiffness 
measurement (LSM) was performed.  
2.3 Exclusion criteria  

Patients with hepatic focal lesions that were 
not malignant (dysplastic nodules, cirrhotic nodules, 
and haemangiomas) were excluded. Patients who had 
co-infection with either the hepatitis B virus (HBV), 

or the human immunodeficiency virus (HIV) were 
excluded. Patients having a history of prior interferon 
(IFN) therapy, decompensated cirrhosis (Child Pugh 
C and B scores of more than 7) or ascites, liver 
transplantation, renal impairment, or other 
malignancies were also excluded. 
2.4 FibroScan 

A FibroScan was used to detect the stage of 
liver fibrosis before and after one year of therapy. 
The following cut-off values were used to categorise 
distinct stages of liver fibrosis: F0–F1 ≤ 7 kPa; F2 = 
>7 kPa; F3 = 10.2 kPa; F4 = 16.3 kPa (12). When the 
following requirements were satisfied, transient 
elastography was considered as reliable: (a) ten 
successful measurements; (b) a success rate of more 
than 60%; and (c) an interquartile range (IQR) that is 
less than 30% of the median value (13). The median 
of all valid values was determined to be liver 
stiffness. Two skilled operators performed an 
examination using the XL probe on individuals with 
a high BMI (30 kg/m2). FibroScan 502 was used to 
do transient elastography (Echosens, Paris, France). 

In this paper, the term reversal of cirrhosis 
refers to the complete restoration of normal 
architecture following the onset of cirrhosis, whereas 
regression of fibrosis or cirrhosis simply implies that 
the fibrosis content is lower than before, without 
indicating that the histology has reverted to normal 
(14). 
 Cirrhosis reversal is defined as the reduction of 
fibrosis stage from F4 to ≤F2 (≤10.2 kPa) or from F3 
to ≤F1 (≤7 kPa).  Fibrosis regression is defined as a 
one-stage reduction in fibrosis, such as from F4 to 
≤F3 (≤16.3 kPa) or from F3 to ≤F2 (≤10.2 kPa).  
Stationary fibrosis occurs when the fibrosis stage 
remains constant, such as F4 to F4 (>16.3 kPa) or F3 
to F3 (>10.2 kPa and ≤16.3 kPa).  Fibrosis 
progression is defined as an increase in the fibrosis 
stage from F3 to F4 (>16.3 kPa). 
2.5 Anti-viral treatment 
In accordance with Egyptian national therapy, all 
individuals got a 12- or 24-week course of one of 
several DAA regimens (15) and 2014 WHO (16) 
Treatment recommendations for CHC infection 
caused by genotype 4. 
2.6 Statistical analysis 

Version 24 of the SPSS (Statistical Package 
for Social Sciences) was used to conduct statistical 
analyses (IBM Corp., USA). The median value 
(IQR) for continuous variables was used.  The 
frequency of categorical variables was provided as 
(%). The area under the curve (AUC) was calculated 
using ROC curves (receiver operator characteristic) 
(AUROC). Two groups of patients were established 
(below and above the cut-off values). Based on the 
closest point to the top left point in the ROC curve, 
the optimal cut-off values for the independent 
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variables were chosen. Significant was defined as a P 
value of <0.05 or more.  
2. RESULTS 

A quantitative PCR method was used to screen 
all eligible patients for HCV-RNA. All patients were 
tested positive for the presence of HCV-RNA and the 
mean value (±SD) of HCV-PCR (Log10) was 5.71 
(±0.59) at baseline time. According to the FibroScan 
distribution for fibrosis score categorization, 13.5 % 
(n=12) of the sample had no fibrosis (F0), 8% (n=7) 
had mild fibrosis (F1), 8% (n=7) had moderate 
fibrosis (F2), 27.3 % (n=24) had advanced fibrosis 
(F3), and 43.2 % (n=38) had cirrhosis (F4).  

Table 1 shows a comparison of the 
characteristics studied in patients before and after 
therapy. Surprisingly, the treated patients had 
significantly lower levels of ALT, AST, ALP, and 
total bilirubin than the control group 
(P<0.05). Treated patients, on the other hand, had 
significantly greater levels of albumin and platelet 
count than those who did not get treatment (P<0.05). 
Table 2 shows changes in liver fibrosis stages across 
patients before and after therapy. Patients with F4 
demonstrated reversal of hepatic fibrosis to F2 or 
below in two patients (5.3 %), 11 patients (28.9%) 
showed just one stage improvement to F3 (fibrosis 
regression), and 25 patients (65.8%) remained at F4 
with no change in fibrosis stage (stationary). 4 
patients (16.7 %) had their fibrosis reversed to F0 or 
F1, 6 patients (25 %) had their fibrosis regress to F2, 
12 patients (50 %) stayed stable at F3, and 2 patients 
(8.3%) developed to F4. For patients with F2, no 
patients showed reversal fibrosis. Five patients 
(71.4%) showed fibrosis regression to F1, one patient 
(14.3%) remained stationary at F2 while one patient 
(14.3%) progressed to F3. For patients with F1, no 
patients showed reversal fibrosis, 2 patients (28.6%) 
showed fibrosis regression to F0, 4 patients (57.1%) 
remained stationary at F1 while 1 patient (14.3%) 
progressed to F2. For patients with F0, no patients 
showed reversal and regression fibrosis. Seven 
patients (58.3%) remained stationary at F0 while five 
patients (41.7%) progressed to F1. 

COMP levels in relation to various fibrosis 
stages before therapy, on the other hand, were 
determined and displayed in Table 3. As a 
consequence, patients with significant fibrosis (F2-
F4) had a greater level of COMP than those with 
non-significant fibrosis (F0-F1), with a median (IQR) 
of 2.93 (1.86-4.99), and the difference was 
statistically significant (P <0.001). As demonstrated 

in Table 3, patients with advanced fibrosis and 
cirrhosis had greater COMP concentrations than 
those with non-advanced fibrosis and non-cirrhosis, 
respectively, with a statistically significant difference 
(P <0.001). 

Before and after a year of therapy, different 
levels of COMP were measured, and the findings are 
summarised in Table 4. ROC analysis was used to 
establish the diagnostic accuracy of COMP. COMP 
allows for the accurate diagnosis of advanced fibrosis 
(F3-F4) and cirrhosis (F4), with AUCs of 0.788 and 
0.790, respectively. Our data revealed that 68.4 % 
(26/38) of cirrhotic patients tested positive for 
COMP, but only 14 % (7/50) of non-cirrhotic patients 
tested positive at a cut-off point of 2.99. The vast 
majority of patients who received a positive COMP 
test (26/33, or 78.8%) had well-documented cirrhosis. 
In the case of advanced fibrosis, 87.1 % (54/62) 
tested positive for COMP. Notably, the vast majority 
of patients with a positive COMP test (54/67, or 80.6 
%), at a cut-off point of 1.56, had extensive fibrosis 
that had been well-documented. In the case of 
significant fibrosis, 98.6% (68/69) of the patients 
tested positive for COMP. The vast majority of 
patients with a positive COMP test (26/33, or 78.8%) 
had severe fibrosis that had been reported.  
3. DISCUSSION 

Hepatitis C has a wide range of long-term 
effects, from minor alterations to severe fibrosis (17). 
Patients with advanced fibrosis have a higher risk of 
developing cirrhosis and hepatocellular cancer. 
Antiviral medication is required to prevent disease 
development and consequences (18). The evaluation 
of fibrosis gives a wealth of information that is 
valuable not only for disease diagnosis and 
prognosis, but also for therapeutic decisions and 
monitoring of the natural history or treatment 
progression (7). Indeed, there is a growing interest in 
developing non-invasive approaches for diagnosing 
the prevalence and severity of liver fibrosis.  While 
some non-invasive models focus on tests that aren't 
widely available and come at a premium cost (so-
called "direct indicators"), others use normal clinical 
and laboratory data but don't directly represent 
extracellular matrix metabolism (so-called "indirect 
markers") (7, 19). Serum levels of proteins directly 
associated to the hepatic fibrogenic process might be 
employed as surrogate indicators of liver fibrosis, it's 
worth emphasising (20, 21). 

 

Table 1:  Changes of biochemical and hematological tests among patients before and after treatment  
Variables Baseline Follow up P value 
ALT (IU/L) 42.45 (29.25-79.75) 20.00 (14.00-25.50) <0.001     
AST (IU/L) 46.50 (28.00-83.00) 24.00 (20.25-31.50) <0.001 
ALP (IU/L) 93.23±33.72 91.35±40.71 0.666 

Albumin (g/dL) 3.58±0.56 4.23±0.54 <0.001 
T. bilirubin (mg/dL) 0.82±0.46 0.77±0.48 0.140 
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Note: Data are presented as mean ± SD (if normally distributed) or median (IQR) if not normally distributed (ALT, AST and INR). 
Abbreviations: ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase; T. bilirubin: total bilirubin; 
INR: international normalization ratio. 
 

Table 2:  Changes in liver fibrosis stages among patients before and after treatment  

 
Table 3:   Levels of COMP in relation to different fibrosis stage before treatment in comparison to FibroScan 

Table 4:  Levels of COMP before and after one year of treatment in relation to fibrosis change in comparison to 
FibroScan 

Change of liver fibrosis Number Before After 

Reversal 6 1.62 (1.28-2.54) 2.00 (1.27-3.74) 
Regression 24 2.34 (1.34-3.28) 2.42 (1.91-2.77) 
Stationary 49 2.63 (1.81-5.19) 2.96 (2.12-4.79) 
Progressive 9 2.77 (1.88-2.95) 2.27 (1.63-2.97) 
P value  0.318 0.095 

Note: Data are presented as median (IQR).  
Table 5:  Correlations of COMP to biochemical tests, hematological tests and LSM by FibroScan before and after 
one year of treatment 

Variables 
Before  After 
r P r P 

ALT (IU/L) 0.384 <0.001  0.073 0.501 
AST (IU/L) 0.552 <0.001  0.330 <0.001 
Alkaline phosphatase (IU/L) 0.234 0.028  0.312 0.003 
T. bilirubin (mg/dL) 0.414 <0.001  0.456 <0.001 
Albumin (g/dL) -0.652 <0.001  -0.154 <0.151 
Platelet count (109/L) -0.434 <0.001  -0.498 <0.001 
LSM by FibroScan 0.330 0.002  0.499 0.001 

 
They represent increased ECM deposition in the 
liver, either as a result of enhanced production by 

activated stellate cells or sluggish clearance by 
Kupffer and endothelial sinusoidal cells (22). Hepatic 

Platelet count (109/L) 152.28±81.43 174.60±86.67 0.006 
INR 1.21 (1.16-1.38) 1.06 (1.04-1.10) <0.001 

Variables F0 F1 F2 F3 F4 Total 
Reversal 0 

(0.0 %) 
0 
(0.0 %) 

0 
(0.0 %) 

4 
(16.7 %) 

2 
(5.3 %) 

6 
(6.8 %) 

Regression 0 
(0.0 %) 

2 
(28.6 %) 

5 
(71.4 %) 

6 
(25.0 %) 

11 
(28.9 %)  

24 
(27.3 %) 

Stationary 7 
(58.3 %) 

4 
(57.1 %) 

1 
(14.3 %) 

12 
(50.0 %) 

25 
(65.8 %) 

49 
(55.7 %) 

Progressive 5 
(41.7 %) 

1 
(14.3 %) 

1 
(14.3%) 

2 
(8.3 %) 

0 
(0.0 %) 

9 
(10.2 %) 

Total 12 7 7 24 38 88 

Fibrosis stage Number Median (IQR) P value 
F0 12 1.71 (1.14-2.68) <0.001 
F1 7 2.07 (1.42-2.40) 
F2 7 2.25 (1.62-2.80) 
F3 24 2.31 (1.48-2.54) 
F4 38 3.34 (2.57-5.11) 
non-significant fibrosis (F0-F1) vs. significant fibrosis (F2-F4) 
F0-F1 19 1.48 (1.05-2.41) <0.001 
F2-F4 69 2.93 (1.86-4.99) 
non-advanced (F0-F2) vs. advanced fibrosis (F3-F4) 
F0-F2 26 1.60 (1.24-2.38) 0.001 
F3-F4 62 3.02 (2.03-5.31) 
non-cirrhosis (F0-F3) vs. cirrhosis (F4) 
F0-F3 50 2.14 (1.49-2.86) <0.001 
F4 38 3.34 (2.57-5.11) 
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metabolic activity, extracellular matrix remodelling 
proteins, collagen production, and matrix breakdown 
are among the studies performed (21). Indeed, 
COMP is one of these proteins. COMP is a 
glycoprotein found mostly in the extracellular matrix 
(ECM) of cartilage, synovium, ligaments, and 
tendons (9). It is made up of five identical subunits 
that are joined together by disulfide connections to 
produce a high molecular weight protein of 524 kDa. 
COMP's C-terminal domain may bind to collagen I, 
II, and IX, as well as other ECM components such 
fibronectin, matrilins, proteoglycans, and heparin, 
with great affinity (10). This study describes the 
difference in liver fibrosis in CHC patients after SVR 
following DAAs over a long period of time, as well 
as the diagnostic performance of COMP for 
recognising distinct phases of liver fibrosis. 

COMP is an ECM component that has been 
found to be expressed in patients with fibrosis and 
cirrhosis. The COMP assay detects peptides produced 
during cartilage breakdown (23, 24). COMP has 
mostly been utilised in clinical settings to measure 
cartilage damage in patients with rheumatoid arthritis 
(RA) and osteoarthritis (OA) (25). COMP fragments 
could be found in patients' sera during liver 
remodelling, confirming our theory, and the amount 
of COMP presumably signifies the intensity of 
fibrogenic activity. Patients with chronic liver 
diseases had a significantly higher rate of COMP 
positive. Indeed, regardless of the cause of liver 
disease, individuals with cirrhosis had a significant 
rise in COMP. Our AUC was virtually identical to 
that reported by Andreasson et al., (26) who found 
that COMP had potential as a discriminator of severe 
fibrosis with an AUC of 0.79.  

According to our data, the baseline individuals 
had lower amounts of serum albumin and blood 
platelets. Because albumin is entirely synthesised in 
the liver, these findings may be explained by the fact 
that albumin levels diminish in chronic hepatitis C 
patients as the liver's synthetic function degrades with 
growing hepatic fibrosis (27, 28). Furthermore, liver 
fibrosis may result in thrombocytopenia due to 
decreased thrombopoietin production and/or platelet 
sequestration in an enlarged spleen (29, 30) .  

Reversal of cirrhosis, on the other hand, refers 
to the complete restoration of normal architecture 
after the onset of cirrhosis, whereas regression of 
fibrosis or cirrhosis simply means that the fibrosis 
content is lower than before, without specifying the 
extent of regression or indicating that the histology 
has returned to normal (14, 16). Our findings 
revealed that 5.3 % of CHC patients with F4 had their 
liver cirrhosis reversed, and 28.9% had their hepatic 
fibrosis regression, while the remaining 65.8% 
remained stable at F4 with no change in liver fibrosis 
stage. Patients with severe hepatic fibrosis stage F3 

had a 16.7% reversal of the fibrosis stage to F0-1 and 
a 25% regression of the fibrosis stage to F2, while 
50% remained stable in this stage. Despite viral 
clearance, 8.3 % of F3 patients progressed to F4 
infection. 
4. CONCLUSION 

This research represents an advance in 
biomedical science because it provides a promising 
non-invasive marker that might be used as a potential 
serologic biomarker for liver fibrosis staging and may 
facilitate definitive therapy as well as a 
complementary diagnostic tool after eradication of 
HCV infection. To validate the effectiveness of 
COMP in clinical practise, more prospective trials 
with a larger number of patients are needed. 
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