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Abstract 

Background/Aim: Hepatocellular carcinoma (HCC) is the most common type of primary liver cancer, 

accounting for approximately 782,000 new cancer cases and 745,000 deaths worldwide. Because HCC is 

usually detected at an advanced stage, the prognosis is worse. As a result, early diagnosis and biomarker 

discovery may greatly enhance results. Material/Methods: In a recent study, the study population include 173 

patients (130 males and 43 females, aged 28-71 yrs.), with different degrees of liver fibrosis and 52 patients 

with HCC. According to the METAVIR scoring system, non-significant fibrosis (F0-F1) was identified in 33 

patients (F0 in 22 and F1 in 11 patients), and significant fibrosis (F2-F4) was identified in 88 patients (F2 in 

21, F3 in 23, F4 in 44 patients). Serum samples of 173 patients were tested for Cartilage oligomeric matrix 

protein (COMP) levels using ELISA. Statistical analysis was performed using SPSS. Results: The result 

revealed that there was very highly significant increase (p< 0.0001) in ALT, AST, and ALP in group F4 

compared to group F0-F1 and F2-F3 but the conc. of AFP (mean = 217.12 ng/ml) very highly significant in 

HCC compared to F0-F1, F2-F3 and F4. It was discovered that HCC patients' serum levels of COMP (mean 

= 19.69 pg/mL) were significantly higher (p < 0.0001) than in the significant liver fibrosis patients (F2, F3) 

(mean = 8.83 pg/mL), non-significant liver fibrosis (F0-F1) control group (mean=3.35 pg/mL) and cirrhotic 

liver patients (F4) (mean = 13.82 pg/mL). Conclusion: The HCC-COMP biomarker test offers a very precise 

diagnostic approach for the identification of HCC. 
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Introduction 

Eighty percent of all liver cancers are 

hepatocellular carcinomas (HCCs), the most 

prevalent primary liver cancer and a leading cause of 

cancer-related deaths globally. Chronic hepatitis B 

or C virus infections, obesity, alcohol abuse, and 

nonalcoholic fatty liver disease are the major known 

risk factors for the development of hepatocellular 

carcinoma. The global incidence and mortality rates 

of HCC continue to rise despite progress in our 

understanding of these disease-related risk factors. 

Regretfully, a significant percentage of HCC 

patients are discovered when the disease has 

progressed. Worldwide variations exist in the rates 

of both incidence and death, which are impacted by 

risk factors related to the environment and 

communication, the availability of healthcare 

resources, and the efficacy of early detection and 

treatment. HCC progresses quickly, which increases 

the risk of premature death due to the disease's poor 

response to chemotherapy and radiation. Therefore, 

it is essential to identify precancerous HCC nodules 

early to improve the 5-year survival rate and maybe 

lower incidence and mortality (1-2). 

On the other hand, liver transplantation and 

resection are the principal therapies for HCC (3). 

Nevertheless, poor prognoses stemming from low 

susceptibility to chemotherapy and radiation, along 

with high rates of metastases and relapse, restrict the 

available therapeutic options (4). The primary goal 

of the screening program is to find nodules before 

cancerous growths or symptoms appear, allowing 

for early-stage therapy. Accurate diagnosis and 

successful treatment of HCC require comprehensive 

evaluation, which includes imaging, laboratory 

testing, and histological inspection. Imaging is 

crucial to diagnosis, and the quality of the imaging 

instrument, the examiner's skill, and the 

methodologies used all have a big impact on the 

results. 

Alpha-fetoproteins (AFP) have low sensitivity, 

often as low as 35% in cases of cirrhosis, making 

them unsuitable for early-stage HCC screening tests. 

As a result, it is critical to enhance early detection 

and find efficient therapies (5). Biomarkers are 

measurable indicators of physiological or 

pathological processes, as well as responses to 

various diagnostic or therapeutic procedures. To 

date, a number of potential biomarkers for HCC 

early diagnosis and prognosis prediction have been 

found. Nevertheless, most of them are currently 

unsuitable for use in a clinical environment due to 

issues with measurement validity and 

reproducibility. More novel biomarkers for the early 

detection and surveillance of hepatocellular 

carcinoma will become accessible with the 

development of genomes and proteomics. 

On the other hand, HCC is a complicated illness 

brought on by several risk factors. It is so 

challenging to use a single biomarker for patients 

with hepatocellular cancer. For the early diagnosis 

and prognosis prediction of HCC, the creation and 

optimization of biomarker combinations will have 

greater significance. With better detection 

technologies and biomarker combination 

optimization, the promise of early detection and 

treatment of hepatocellular carcinoma should soon 

be achieved (6). 

A cartilage oligomeric matrix protein (COMP) is 

a member of the thrombospondin family. Its primary 

role is to bind type I and type II COMP fibers and 

catalyze fibrillary COMP assembly in general. It is 

primarily expressed in cartilage. In recent times, it 

has also been demonstrated in experimental animal 

models that COMP controls the deposition of 

COMP, which in turn causes liver fibrosis. In light 

of this, we examined in the current study the 

potential use of the COMP biomarker as a diagnostic 

tool in patients with HCC and contrasted it with 

established, widely accepted techniques for 

determining the stage of liver disease, specifically 

HCC. Our findings suggest that the COMP 

biomarker could help improve liver cancer 

laboratory diagnosis and may be a potential target 

for therapy monitoring (7-13). 
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Materials and Methods 

Study Patients and sample collection 

A total of 173 HCV-infected Egyptian patients 

(aged 28-71 years) were collected during the period 

February 2021 to November 2022 from Minia 

University Hospitals, Minia Oncology Center, 

ElMinia, EGYPT and Gastrointestinal Surgery 

Center, Mansoura University, Mansoura, Egypt. 

They were 33 NS fibrosis (controls), 44 significant 

fibrosis (F2, F3), 44 cirrhosis (F4), and 52 HCC. For 

the current investigation, informed consent was 

obtained from all participants. Each patient 

underwent a thorough history and clinical 

examination. 

The patients had not undergone any form of 

preoperative chemotherapy or radiation therapy 

from the hospitals and centers mentioned above. 

Moreover, patients who suffered from chronic 

obstructive pulmonary disease, diabetes mellitus, 

other site malignancy, and human 

immunodeficiency virus. This study eliminated 

kidney illnesses, metabolic liver disease, insufficient 

liver tissue for fibrosis staging, missing data on liver 

function tests, and any other illness not related to 

HCV. 

As part of the standard clinical care for these 

individuals, a liver biopsy was conducted. 

Hematoxylin-eosin stain was regularly applied to 

liver biopsy specimens, which were obtained from 

each patient using a minimum of four liver biopsy 

needles and an 18-gauge or larger needle. Liver 

biopsies, except for cirrhosis, for which there was no 

restriction, had to be at least 15 mm in size and/or 

have five portal tracts to be deemed suitable for 

scoring. 

Liver fibrosis was categorized into four stages 

using the METAVIR score (F0-F4). "F0 indicates no 

liver fibrosis; F1, portal fibrosis alone; F2, portal 

fibrosis with rare septet; F3, portal fibrosis with 

frequent septet; and F4, cirrhosis, were the five 

points used to assess liver fibrosis. Stage F2-F4 

fibrosis was referred to as major fibrosis, whereas 

stage F0-F1 fibrosis was referred to as mild or no 

significant fibrosis.  

Blood samples were collected from consenting 

patients using standard phlebotomy procedures. A 

total of 10 mL of blood was collected and placed in 

additive-free (serum) blood tubes. A portion of the 

blood sample is tested fresh for routine blood 

pictures, which include platelet counting. At room 

temperature, samples were allowed to clot for 10 

min. The serum was extracted from the clot with a 

pipette, poured into a clean tube, and centrifuged at 

1000 g for 3 minutes at 4°C. Serum was labeled in 

tubes and kept at -80°C until the time of analysis.  

Laboratory investigations 

It included liver function tests (AST, ALT, ALP, 

and Albumin), kidney function (Creatinine), INR, 

and prothrombin concentration were measured using 

standard procedure and a commercially available 

colorimetric assay kit (Sigma-Aldrich).  

Assessment of COMP and AFP using sandwich 

ELISA 

The biomarker COMP and tumor marker alpha-

fetoprotein (AFP) were detected using ELIZA kits 

(Elabscience, Houston, Texas, USA), based on the 

manufacturer’s guidelines. 

Ethical approval 

The present study protocol was approved by the 

Ethical Committee of the Faculty of Pharmacy, 

Minia University, Egypt (P. No. MPEC 240501). 

Statistical Analysis 

A two-sided P < 0.05 was used to determine 

statistical significance for all statistical analyses, 

which were performed using the statistical software 

program SPSS 22.0 for Microsoft Windows. The 

mean ± SD was used to express numerical data. The 

t-test was utilized to examine the marker levels and 

compare them between independent groups. 

We computed the Area Under Curve (AUC) for the 

ROC curve. The AUC varies from 0.5 (indicating a 

non-informative marker) to 1 (indicating a perfect 

marker). It represents the likelihood that a randomly 
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chosen case will have a higher marker value than a 

randomly chosen control. To investigate if a marker 

panel can result in better performance, the ROC 

analysis was first performed on each marker and 

subsequently on the combination of markers. 

Results 

Demographic data of study patients 

The present study included 52 HCC patients (aged 

35 to 81 years), with different stages, grades, tumor 

sizes, and sub-sites from Minia Oncology Center. 

Also, 121 patients in different stages of liver fibrosis 

(aged 18-71 years) are included in the present study. 

The present study included 130 males (72.2%) and 

43 females (27.8%). A liver biopsy was performed 

for all 173 patients to identify the degree of liver 

fibrosis. 

According to the METAVIR scoring system, the 

fibrosis stage was F0 in 22 patients (12.2%), F1 in 

11 (6.1%), F2 in 21 (11.7%), F3 in 23 (12.8%), F4 

in 44 patients (24.4%) and HCC in 52 patients 

(28.9%). Accordingly, non-significant fibrosis (F0-

F1) was identified in 33 samples (20 males & 13 

females) and significant fibrosis (F2-F4) was in 88 

samples (66 males &22 females). No statistically 

significant difference (p > 0.05) was found between 

sex distribution in non-significant and significant 

liver fibrosis. The incidence rates increase sharply 

with age from 35 to 71 and are rare before the age of 

20 years, the incidence rates of liver fibrosis 

decrease by ages 75 to 80.  

Value of indirect laboratory biomarkers in the 

detection of HCC and liver fibrosis 

Indirect biochemical markers 

The distribution of evaluated biochemical markers 

ALT. AST, ALP, and BIL differed significantly. 

There are statistically highly significant (p < 0.0001) 

differences between ALT, AST, ALP, and BIL in 

patients with cirrhotic liver (F4) compared with liver 

fibrosis patients (F2, F3) and non-significant liver 

fibrosis (F0-F1). However, there was a very highly 

significant (p < 0.0001) of AFP (mean = 217.12 

29.84 ng/ml) in HCC than the groups F0-F1, F2-F3 

and F4. They found a slight increase in Albumin in 

F0-F1 and F2-F3 than the F4 and HCC. 

There is no significant (P > 0.05) difference 

between creatinine and AST/ALT ratio with liver 

fibrosis patients (F2, F3), non-significant liver 

fibrosis (F0-F1), cirrhotic liver patients (F4) and 

HCC patients (Table 1, Fig 1 A-H).  

Indirect Hematological markers 

The value of hematological markers of Plt was 

significantly (p<0.05) higher in HCC compared to 

F0-F1, F2-F3, and F4. However, the value of INR 

slightly increased in HCC compared to the control 

group (Table 2 and Fig 2 A-B). 

Determination of COMP in serum samples 

When comparing the COMP levels between 

controls (n = 33) and patients with HCC (n = 52) by 

using the mean value of them, it was found that the 

serum level of COMP in HCC patients (mean = 

19.69 pg/mL) was significantly higher (p < 0.0001) 

than in the significant liver fibrosis patients (F2, F3) 

(mean = 8.83  pg/mL), non-significant liver fibrosis 

(F0-F1) control group (mean=3.35 pg/mL) and 

cirrhotic liver patients (F4) (mean = 13.82  pg/mL)  

(Table 3, Fig 3). 

Comparison of COMP with laboratory biomarkers 

The laboratory biomarkers (AST, ALT, Bil, INR, 

ALP, ALB, AFP, PLT, and AST/ALT) are widely 

used as noninvasive biomarkers for HCC in the same 

serum samples. The AUC (area under ROC curve) 

of all laboratory biomarkers for discriminating HCC 

patients from non-fibrotic patients are shown in (Fig 

4). 
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Table 1. Levels of Indirect Biochemical Markers in liver fibrosis and HCC patients. 

Biochemical 

marker 

Mean   SD P Value 

F0, F1 F2, F3 F4 HCC  

ALT (IU/L) 49.64  20.12 68.43  37.34 105.48  52.57 50.50  26.02 0.0001 

AST (IU/L) 40.09  17.24 63.93  40.93 111.66  63.35 53.87  22.10 0.0001 

ALP (IU/L) 66.36  16.43 88.41  54.62 131.46  120.39 98  67.78 0.004 

AFP (ng/ml) 3.05  2.18 25.19  36.96 93.76  112.08 217.12  29.84 0.0001 

ALB (g/dl) 4.33  0.24 4.17  0.49 3.75  0.57 3.87 0.63 0.0001 

BIL (mg/dl) 1.35  1.52 1.35  0.92 4.58  7.62 1.08  0.57 0.0001 

Creatinine (mg/dl) 0.72  0.23 0.71  0.26 0.76  0.49 0.84  0.45 0.387 

AST/ALT 0.92  0.56 0.99  0.42 1.10  0.42 1.16  0.34 0.050 

 

 

 

Table 2. Levels of Indirect Hematological Markers in liver fibrosis and HCC patients 

Hematological 

Marker 

Mean   SD P Value 

F0, F1 F2, F3 F4 HCC 

0.0001 P1t 176.73  49.66 175.39  47.44 132.86  29.49 189.71  84.307 

1NR 1.12  0.10 1.23  0.12 1.42  0.16 1.27  0.18 0.050 
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Table 3. Determination of COMP in serum samples 

 

Investigated 

Marker 

Mean   SD P Value 

F0, F1 F2, F3 F4 HCC 

 

COMP pg/mL 3.35  1.19  8.83  4.05 13.82  7.65 19.69  9.24 0.0001 

 

 

 

 
 

Fig 1 A                                                          Fig 1 B 
 

 
 

Fig 1 C                                                                     Fig 1 D 



Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.251-263                  pISSN: 2636-4093, eISSN: 2636-4107                   257 
 

 

 
Fig 1 E                                                          Fig 1 F 

 

 

 

 
Fig 1 G                                                     Fig 1 H 

Figure 1: Levels of Indirect Biochemical Markers in liver fibrosis and HCC patients. 
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Fig 2 A                                                                Fig 2 B 

Figure 2: Indirect Hematological markers 

 

 

 

 

 

 

 
Fig 3                                                              Fig 4 The AUC (area under ROC curve) of  

investigated markers 
Determination of COMP in serum samples 
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Discussion 

Hepatocellular carcinoma ranks as the sixth most 

frequent cancer globally. Usually the result of either 

chronic viral hepatitis or other non-viral chronic 

liver illnesses, HCC develops as a consequence of 

end-stage liver disease. Advanced liver fibrosis and 

cirrhosis are the main risk factors for the 

development of HCC in patients with chronic liver 

disorders (14-18). 

Regardless of the cause, the result of most chronic 

liver illnesses is liver fibrosis, which severely alters 

the structure and function of the liver parenchyma. 

Furthermore, because it forecasts the onset of 

cirrhosis and HCC, the fibrosis stage is a major 

predictor of the result. Nonetheless, the majority of 

HCC cases are sneaky in the early stages, which 

leads to the identification of HCC in a sizable 

fraction of patients at an advanced stage, with a 

generally dismal prognosis and few options for 

treatment (19-22). 

The gold standard for precise staging is still liver 

biopsy, which also yields useful information about 

the presence of steatosis, the degree of necro-

inflammation, and other concurrent variables that 

may worsen liver injury (23). Interobserver 

differences, sampling inaccuracy, and the possibility 

of problems are some of its possible drawbacks (24). 

The development of non-invasive serological or 

imaging techniques, such as the AST-to-platelet ratio 

index (APRI) (26), Fibrosis-4 score (FIB-4) (27), 

and transient elastography (TE) (28–29), has 

decreased the usefulness of routine liver biopsy (25). 

It is important to note that serum levels of proteins 

directly linked to the hepatic fibrogenic process may 

be used as stand-in indicators of liver fibrosis (30-

31). 

In the present study, we found that liver fibrosis 

increases sharply with age from 35 to 71, rare before 

the age of 20 years, and decreases by age 75 to 80 

years. Age has been linked to poor outcomes in cases 

of alcoholic hepatitis and the advancement of 

fibrosis in hepatitis C (32–34). As a result, it has 

been proposed that liver fibrosis susceptibility rises 

with age. The biochemical processes that underlie 

this tendency are not fully known, though. Reduced 

tolerance to oxidative damage and increased 

oxidative stress are typically associated with aging 

(35). 

In our study, there were statistically significant 

differences between levels of indirect biochemical 

markers (AST, ALT, ALP, BIL, ALB, and platelet 

count) in patients with liver fibrosis (F2, F3), non-

significant liver fibrosis (F0-F1), cirrhotic liver 

patients (F4) and HCC patients (P <0.001). 

However, there were no significant differences 

between AST/ALT with liver fibrosis patients (F2, 

F3), non-significant liver (F0-F1), cirrhotic liver 

patients (F4), and HCC patients (P < 0.05). The 

claims that indirect markers represent changes in 

hepatic function could account for these findings. 

These indicators are helpful in the diagnosis, 

assessment of severity, monitoring of treatment, and 

prognostication of liver illnesses (36). These 

comprise quantifying the activity of enzymes such as 

aminotransferases, alkaline phosphatase (ALP), and 

γ-glutamyl transferase (γGT), as well as estimating 

blood levels of albumin and bilirubin (37). These are 

liver chemistries or liver tests, and they should be 

referred to as indicators for liver injury rather than 

hepatic function (38). 

The most common cause of elevated transaminase 

activity in serum is liver disease. When disease 

processes impair the integrity of liver cells, serum 

levels of the AST and ALT are increased (36). ALT 

is a more specific enzyme for liver damage than the 

other one. Changes in ALT activity last longer than 

those in AST activity. In liver disorders, both 

enzyme activities can increase to 100 times the upper 

reference level. Peak activities are unrelated to 

prognosis and may decline when a patient's 

condition deteriorates (39). 

Infectious hepatitis and other liver illnesses 

primarily affecting parenchymal cells usually 

exhibit just a mild elevation or normal serum ALP 

activity. An increase could also be seen as a result of 

the medication's therapeutic effect (40). The liver's 
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ability to synthesize albumin allows it to hold on to 

albumin concentrations until parenchymal damage 

reaches a 50% threshold (36). Measurements of 

plasma albumin can help determine how severe and 

chronic a disease is. Its usefulness for this purpose 

is, however, restricted since acute renal illness also 

results in a drop in plasma albumin concentration 

(40). 

In our study, HCC patients had considerably 

greater amounts of serum AFP than control 

individuals (non-significant fibrosis F0, F1). 

Moreover, there was a notable distinction between 

concentrations of AFP in significant fibrosis and 

cirrhotic liver patients. 

Guidelines across Asia establish the evaluation of 

serum AFP for HCC surveillance in high-risk 

patients; however, its application is still debatable in 

other regions. The inclusion of AFP in guidelines has 

varied. For instance, JSH recommendations urge 

surveillance but neither EASL nor AASLD 

guidelines do. While AFP is useful in detecting both 

early-stage and all-stage HCC in a number of 

studies, its applicability is restricted because of 

elevated levels in patients with chronic hepatitis 

(15–58%) and liver cirrhosis (11%–47%), as well as 

the fact that up to 50% of patients with HCC do not 

have elevated levels (41-44). 

It is important to note that serum levels of proteins 

directly linked to the hepatic fibrogenic process may 

be used as stand-in indicators of liver fibrosis (30-

31). They show that the liver has more extracellular 

matrix deposited there, either because activated 

stellate cells are producing more of it or because 

Kupffer and endothelial sinusoidal cells are clearing 

it more slowly (45). Among the research conducted 

are hepatic metabolic activity, extracellular matrix 

remodeling proteins, collagen synthesis, and matrix 

breakdown (31). Among these proteins is COMP. 

COMP is a glycoprotein that is mostly present in the 

cartilage, synovium, ligaments, and tendons' 

extracellular matrix (46). 

The current investigation's findings demonstrated 

that individuals with HCC had higher mean COMP 

levels than those with cirrhosis, severe liver fibrosis, 

and non-significant liver fibrosis (F4) (P < 0.0001), 

these results concur with other authors (38, 47-48). 

They discovered that HCC patients had higher serum 

levels of COMP than the healthy control group and 

that the change from premalignant lesions to HCC 

was correlated with higher serum levels of COMP 

(49). However, when COMP was identified by 

northern blot and western blot studies, it was 

revealed to be highly overexpressed in HCC tissue 

samples, but it was absent or seldom expressed in 

liver cirrhosis and normal liver tissues (41). 

COMP was found to be significantly expressed in 

HCC tumor cells when COMP mRNA and protein 

expression were localized within the cytoplasm of 

the tumor cells using in situ hybridization and 

immunohistochemical analysis. Further, its 

overexpression is associated with the aggressiveness 

of several types of solid cancers. This finding raises 

the possibility that COMP is involved in the 

pathophysiology of HCC. Additionally, they 

discovered that COMP was only marginally 

expressed in cirrhotic liver tissues, suggesting that 

this gene may have a role in the early stages of liver 

carcinogenesis. It is generally agreed upon that no 

single biomarker will provide all necessary 

information for optimal diagnosis of liver fibrosis 

(50).  

For this reason, we construct the areas under 

ROC curves for all available biomarkers (AST, ALT, 

BIL, INR, Plt, and AST/ALT). COMP showed the 

highest area under curve between all biomarkers 

while ALB and INR showed the lowest area under 

curve. 

Conclusion 

Our findings suggest that the COMP biomarker 

could help improve liver cancer laboratory diagnosis 

and may be a potential target for therapy monitoring. 

Further studies prospective, multicenter studies are 

needed to validate the results and confirm whether 

developed index can be used for accurate liver 

cancer diagnosis. 

 



Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.251-263                  pISSN: 2636-4093, eISSN: 2636-4107                   261 
 
Conflicts of Interest: 

The authors declare no conflict of interest. 

Fund:   

No funds, grants, or other support were received. 

References 

1 - Singal, A. G.; Lampertico, P.; Nahon P. 

Epidemiology and surveillance for 

hepatocellular carcinoma: new trends. J. 

Hepatol. 2020; 72: 250-261.  

2 - Gomaa, A. I.; Khan, S. A.; Toledano, M. B.; 

Waked, S. D. I. Taylor-Robinson Hepato-

cellular carcinoma: epidemiology, risk factors 

and pathogenesis. World J. Gastroenterol. 

2008;14: 4300-4308.3 - Assalino, M.; Terraz, 

S.; Grat, M.; et al. Liver transplantation for 

hepatocellular carcinoma after successful 

treatment of macrovascular invasion-a multi-

center retrospective cohort study. Transpl. Int. 

2020; 33: 567-575.  

4 - Zhang, C-H.; Li, M.; Lin, Y-P.; et al. Systemic 

therapy for hepatocellular carcinoma: advances 

and hopes. Curr. Gene. Ther. 2020; 20: 84-99.  

5 - Verde, F.; Romeo, V.; Maurea, S. Advanced liver 

imaging using MR to predict outcomes in 

chronic liver disease: a shift from morphology 

to function liver assessment. Quant. Imaging. 

Med. Surg. 2020; 10: 805-807.  

6 - Pan, Y.; Chen, H.; Yu, J. Biomarkers in 

Hepatocellular Carcinoma: Current Status and 

Future Perspectives. Biomedicines 2020; 8: 

576-592. 

7 - Oldberg, A.; Antonsson, P.; Lindblom, K.; 

Heinegård, D. COMP (cartilage oligomeric 

matrix protein) is structurally related to the 

thrombospondins. J. Biol. Chem. 1992; 267: 

22346-22350. 

8 - Hedbom, E.; Antonsson, P.; Hjerpe, A.; 

Aeschlimann, D.; Paulsson, M.; Rosa-

Pimentel, E.; et al. Cartilage matrix proteins. 

An acidic oligomeric protein (COMP) detected 

only in cartilage. J. Biol. Chem. 1992; 267: 

6132-6136. 

9 - Halász, K.; Kassner, A.; Mörgelin, M.; 

Heinegård, D. COMP acts as a catalyst in 

collagen fibrillogenesis. J. Biol. Chem. 2007; 

282: 31166-31173. 

10 - Mann, H. H.; Ozbek, S.; Engel, J.; Paulsson, M.; 

Wagener, R. Interactions between the cartilage 

oligomeric matrix protein and matrilins. 

Implications for matrix assembly and the 

pathogenesis of chondrodysplasias. J. Biol. 

Chem. 2004; 279: 25294-25298. 

11 - Di Cesare, P.; Hauser, N.; Lehman, D.; 

Pasumarti, S.; Paulsson, M. Cartilage 

oligomeric matrix protein (COMP) is an 

abundant component of tendon. FEBS Lett. 

1994; 354: 237-240. 

12 - Xiao, Y.; Kleeff, J.; Guo, J.; Gazdhar, A.; Liao, 

Q.; Di Cesare, P. E.; et al. Cartilage oligomeric 

matrix protein expression in hepatocellular 

carcinoma and the cirrhotic liver. J. 

Gastroenterol. Hepatol. 2004; 19: 296-302. 

13 - Magdaleno, F.; Arriazu, E.; de Galarreta, M. R.; 

Chen, Y., Ge, X.; Conde de la Rosa, L.; Nieto, 

N. Cartilage oligomeric matrix protein 

participates in the pathogenesis of liver 

fibrosis. J. Hepatol. 2016; 65: 963-971. 

14 - Lafaro, K. J.; Demirjian, A. N.; Pawlik, T. M. 

Epidemiology of hepatocellular carcinoma. 

Surgical Oncology Clinics of North America. 

2015; 24:1-17. 

15 - Llovet, J. M.; Burroughs, A.; Bruix, J. 

Hepatocellular carcinoma. Lancet 2003; 362: 

1907-1917. 

16 - World Health Organization Cancer. 

https://www.who.int/news-room/fact-sheets/ 

detail/cancer. 

17 - Kulik, L.; El-Serag, H. B. Epidemiology and 

management of hepatocellular carcinoma. 

Gastroenterology 2019; 156: 477-491. 

18- Yameny, A., Alabd, S., Mansor, M. MiRNA-122 

association with TNF-α in some liver diseases 

of Egyptian patients. Journal of Bioscience and 

Applied Research, 2023; 9(4): 212-230. doi: 

10.21608/jbaar.2023.329927 



Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.251-263                  pISSN: 2636-4093, eISSN: 2636-4107                   262 
 
19 - European Association for the Study of the Liver. 

EASL Clinical Practice Guidelines: 

Management of hepatocellular carcinoma. J. 

Hepatol. 2018; 69: 182-236.  

20 - Marrero, J. A.; Kulik, L. M.; Sirlin, C. B.; Zhu, 

A. X.; Finn, R. S.; Abecassis, M. M.; Roberts, 

L. R.; Heimbach, J. K. Diagnosis, staging, and 

management of hepatocellular carcinoma: 2018 

practice guidance by the American association 

for the study of liver diseases. Hepatology. 

2018; 68: 723-750.  

21 - Murillo Perez, C. F.; Hirschfield, G. M.; 

Corpechot, C.; Floreani, A.; Mayo, M. J.; van 

der Meer, A.; Ponsioen, C. Y.; Lammers,W. J.; 

Parés, A.; Invernizzi, P.; et al. Fibrosis stage is 

an independent predictor of outcome in primary 

biliary cholangitis despite biochemical 

treatment response. Aliment. Pharmacol. Ther. 

2019; 50: 1127-1136.  

22 - Raoul, J. L.; Kudo, M.; Finn, R. S.; Edeline, J.; 

Reig, M.; Galle, P. R. Systemic therapy for 

intermediate and advanced hepatocellular 

carcinoma: Sorafenib and beyond.   Cancer 

Treat Rev. 2018; 68:16-24.  

23 - Rockey, D. C.; Caldwell, S. H.; Goodman, Z. 

D.; Nelson, R. C.; Smith, A. D. American 

Association for the Study of Liver Diseases. 

Liver biopsy. Hepatology. 2009; 49: 1017-

1044.  

24 - Bedossa, P.; Carrat, F. Liver biopsy: The best, 

not the gold standard. J. Hepatol. 2009; 50:1-3. 

25 - European association for study of the liver. 

EASL-ALEH clinical practice guidelines: Non-

invasive tests for evaluation of liver disease 

severity and prognosis. J. Hepatol. 2015; 63: 

237-264. 

26 - Wai, C. T.; Greenson, J. K.; Fontana, R. J.; 

Kalbfleisch, J. D.; Marrero, J. A.; 

Conjeevaram, H. S.; Lok, A. S. A simple 

noninvasive index can predict both significant 

fibrosis and cirrhosis in patients with chronic 

hepatitis C. Hepatology. 2003; 38: 518-526.  

27 - Sterling, R. K.; Lissen, E.; Clumeck, N.; Sola, 

R.; Correa, M. C.; Montaner, J.; Sulkowski, M. 

S.; Torriani, F. J.; Dieterich, D. T.; Thomas, D. 

L.; et al. Development of a simple noninvasive 

index to predict significant fibrosis in patients 

with HIV/ HCVco-infection. Hepatology. 

2006; 43: 1317-1325. 

28 - Sandrin, L.; Fourquet, B.; Hasquenoph, J. M.; 

Yon, S.; Fournier, C.; Mal, F.; Christidis, C.; 

Ziol, M.; Poulet, B.; Kazemi, F.; et al. Transient 

elastography: A new noninvasive method for 

assessment of hepatic fibrosis. Ultrasound 

Med. Biol. 2003; 29: 1705-1713. 

29 - Zachou, K.; Lygoura, V.; Arvaniti, P.; 

Giannoulis, G.; Gatselis, N. K.; Koukoulis, G. 

K.; Dalekos, G. N. FibroMeter scores for the 

assessment of liver fibrosis in patients with 

autoimmune liver diseases. Ann. Hepatol. 

2021; 22: 100285.  

30 - Fontana, R. J.; Lok, A. S. Noninvasive 

monitoring of patients with chronic hepatitis C. 

Hepatology. 2002; 36: S57-S64. 

31 - Attallah, A. M.; El-Far, M.; Malak, C. A. A.; 

Omran, M. M.; Farid, K.; Hussien, M. A. Fibro-

check: a combination of direct and indirect 

markers for liver fibrosis staging in chronic 

hepatitis C patients. Annals of hepatology. 

2015; 14: 225-233. 

32 - Smiriglia, A.; Lorito, N.; Serra, M.; Perra, A.; 

Morandi, A.; Kowalik, M. A. Sex difference in 

liver diseases: How preclinical models help to 

dissect the sex-related mechanisms sustaining 

NAFLD and hepatocellular carcinoma. 

iScience. 2023; 26: 108363. 

33 - Poynard, T.; Ratziu, V.; Charlotte, F. Rates and 

risk factors of liver fibrosis progression in 

patients with chronic hepatitis C. J. Hepatol. 

2001; 34: 730-739. 

34 - Forrest E. H., Evans C. D., Stewart, S. Analysis 

of factors predictive of mortality in alcoholic 

hepatitis and derivation and validation of the 

Glasgow alcoholic hepatitis score. Gut. 2005; 

54: 1174-1179. 



Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.251-263                  pISSN: 2636-4093, eISSN: 2636-4107                   263 
 
35 - Kim, I. H.; Kisseleva, T.; Brenner, D. A. Aging 

and liver disease. Curr. Opin. Gastroenterol. 

2015; 31:184-191.  

36 - Nallagangula, K. S.; Nagaraj, S. K.; 

Venkataswamy, L.; Chandrappa, M. Liver 

fibrosis: a compilation on the biomarkers status 

and their significance during disease 

progression. Future Sci. OA. 2017; 4: 1-16. 

37 - Dufour, D. R.; Lott, J. A.; Nolte, F. S. Diagnosis 

and monitoring of hepatic injury II. 

Recommendations for use of laboratory tests in 

screening, diagnosis and monitoring. Clin. 

Chem. 2000; 46: 2050-2068. 

38 - Paul, Y. K.; Stanley, M. C.; Joseph, K. L. ACG 

Practice Guideline: evaluation of abnormal 

liver chemistries. Am. J. Gastroenterol. 2016; 

112: 18-35. 

39 - Kim, W. R.; Flamm, S. L.; Bisceglie, A. M. Di.; 

Bodenheimer, H. C. Serum activity of alanine 

aminotransferase (ALT) as an indicator of 

health and disease. Hepatology. 2008; 47: 

1363-1370.  

40 - Carl, A. B.; Edward, R. A.; David, E. B. Teitz 

textbook of clinical chemistry and molecular 

diagnostics (15th edition). Elsevier, India. 

2012; 528.  

41 - Song, P.; Tang, W.; Kokudo, N. Serum 

biomarkers for early diagnosis of 

hepatocellular carcinoma. Transl. Gastrointest. 

Cancer. 2014; 3: 103-105. 

42 - Kudo, M. Clinical practice guidelines for 

hepatocellular carcinoma differ between Japan, 

United States, and Europe. Liver Cancer. 2015; 

4: 85-95. 

43- Yameny, A., Alabd, S., Mansor, M. Evaluation of 

AFP for diagnosis of HCC in Egyptian 

patients. Journal of Medical and Life Science, 

2023; 5(1): 43-48. doi: 

10.21608/jmals.2023.329306 

44 - Zhou, J.; Sun, H. C.; Wang, Z.; Cong, W. M.; 

Wang, J. H.; Zeng, M. S. Guidelines for 

diagnosis and treatment of primary liver cancer 

in China (2017 edition). Liver Cancer. 2018; 7: 

235-260. 

45 - Ladero, J. M. Noninvasive evaluation of liver 

fibrosis in patients with chronic hepatitis C. 

Hepatitis monthly 2011;11: 698-700. 

46 - Hedbom, E.; Antonsson, P.; Hjerpe, A.; 

Aeschlimann, D.; Paulsson, M.; Rosa-

Pimentel, E. Cartilage matrix proteins. An 

acidic oligomeric protein (COMP) detected 

only in cartilage. J. Biol. Chem. 1992; 267: 

6132-6136. 

47 - Zachou, K.; Gabeta, S.; Gatselis, N. K.; 

Norman, G. L.; Dalekos, G. N. Cartilage 

oligomeric matrix protein on the spot for liver 

fibrosis evaluation: Too early or too late? Eur. 

J. Intern. Med. 2017; 43: e48-e49. 

48 - Abdel-Azeez, H. A.; Elhady, H. A.; Fikry, A. A. 

Cartilage oligomeric matrix protein as a non-

invasive biomarker for diagnosis of 

hepatocellular carcinoma in patients with liver 

cirrhosis. Gastroenterol. Hepatol. Bed Bench. 

2022; 15: 139-145. 

49 - Li, Q.; Wang, C.; Wang, Y.; Sun, L.; Liu, Z.; 

Wang, L. HSCs derived COMP drives 

hepatocellular carcinoma progression by 

activating MEK/ERK and PI3K/AKT signaling 

pathways. J. Exp. Clin. Cancer Res. 2018; 37: 

231-245. 

50 – Gorji Bahri, et al. Stromal cartilage oligomeric 

matrix protein as a tumorigenic driver in 

ovarian cancer via Notch3 signaling and 

epithelial to mesenchymal transition. Journal of 

Translational Medicine. 2024, 22: 351. 

https://doi.org/10.1186/s12967-024-05083-0 

 

 


