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INTRODUCTION
Liver cirrhosis is a prevalent and potentially life-

threatening condition in clinical gastroenterology.1 The 
complex pathogenesis of this disorder involves a multifaceted 
relationship of various factors, with chronic liver injury 
emerging as an important cause. This injury results from 
diverse causes such as viral hepatitis (notably hepatitis B and 
C), excessive alcohol consumption, non-alcoholic fatty liver 
disease (NAFLD), autoimmune hepatitis, and other etiologies, 
initiating a cascade of intricate events. These events, in turn, 
set the stage for the development of fibrosis, a precursor to 
the more advanced and severe state of cirrhosis.2,3

Persistent inflammation, hepatocyte damage, activation 
of hepatic stellate cells, and abnormal wound healing 
processes collectively contribute to the deposition of excessive 
extracellular matrix, fostering the formation of fibrotic tissue 
within the liver.3 The progressive impairment of liver function 
in liver cirrhosis emphasizes its critical nature. This condition 

may progress to malignant transformation if it remains 
untreated, significantly risking patient safety. Therefore, early 
diagnosis and proactive treatment become imperative in its 
clinical management.4

According to recent statistics, the global prevalence of 
liver cirrhosis is estimated at around 1-2% of the population.5 
In regions struggling with a significant burden of chronic 
liver diseases, such as Asia and Africa, this prevalence may 
surge even higher.5-6 Liver cirrhosis has a high mortality rate, 
accounting for over 1 million deaths annually worldwide [6]. 
Mortality is primarily attributed to complications arising 
from liver cirrhosis, including liver failure, portal 
hypertension, and hepatocellular carcinoma. These 
complications collectively contribute to the severity and 
fatality associated with this condition.

Despite its high prevalence, the current diagnostic 
practices for liver cirrhosis have limitations.7 Common 
diagnostic approaches involve the detection of serum 
indicators and biochemical projections, offering valuable 
insights into various diseases. Although these methods have 
been employed for diagnosing liver cirrhosis, the combination 
of serum indicators and biochemical projections is not 
widely adopted in clinical practice. Biomarkers such as 
deaminase (ADA), serum adiponectin (APN), and matrix 
metalloproteinase-2 (MMP-2) have been extensively studied 
in the context of liver cirrhosis diagnosis.8

ABSTRACT
Objective • This study aimed to analyze the diagnostic 
efficacy of serum biomarkers in liver cirrhosis patients 
categorized by Child-Pugh scores.
Methods • An observational cross-sectional study design 
was employed. A total of 110 liver cirrhosis patients, 
classified according to Child-Pugh scores and 60 healthy 
individuals were included in this study. Serum levels of 
adenosine deaminase (ADA), adiponectin (APN), matrix 
metalloproteinase-2 (MMP-2), alkaline phosphatase 
(ALP), alanine aminotransferase (ALT), and aspartate 
aminotransferase (AST) were measured.
Results • The levels of ADA, APN, MMP-2, ALP, ALT, and  

AST were significantly higher in the study group compared 
to the control group (P < .05). Furthermore, these levels 
increased with the severity of liver cirrhosis, with higher 
levels observed in patients with Child-Pugh class C. The 
positive diagnostic rates for joint detection in Child-Pugh 
class A, B, and C were 93.75% (30/32), 100% (34/34), and 
100% (44/44), respectively.
Conclusions • Combined detection of serum biomarkers 
improves the diagnostic efficacy of liver cirrhosis. The 
diagnostic rates were higher when considering Child-
Pugh scores, with the highest rates observed in class C. 
(Altern Ther Health Med. [E-pub ahead of print.])
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complete. (3) All study subjects demonstrated the ability to 
think independently and expressed willingness to cooperate 
with the study. (4) Both study subjects and their families were 
informed about the study’s content and willingly participated.

Exclusion criteria were as follows: (1) Patients with 
tumor diseases were excluded. (2) Patients with severe extra-
hepatic organ diseases were excluded. (3) Patients with 
systemic diseases such as hypertension and type 2 diabetes 
were excluded. (4) Patients with mental illness or cognitive 
disorders were excluded. (5) Patients and their families who 
were unable to cooperate with the study due to various 
reasons were also excluded.

Detection of Serum and Biochemical Indicators
Serum-Related Indicators. All study subjects underwent 

detection of serum-related indicators, including ADA, APN, 
and MMP-2.

Biochemical Indicators. The study also involved the 
assessment of biochemical indicators, which included ALP, 
ALT, and AST.

Detection Methods. The specific detection methods 
were as follows: 3 ml of fasting venous blood was collected 
from the subjects, and the collected serum was saved for 
testing after routine centrifugation. Fully automated 
biochemical analyzers (NOVA Biochemical, Waltham, MA, 
USA) were used to detect the levels of ADA, APN, MMP-2, 
ALT, AST, and ALP in the patients. The ELISA method was 
used for ADA, APN, and MMP-2, and the rate method was 
used for ALT, AST, and ALP.

Pre-Testing Instructions. Patients were required to 
avoid taking antihypertensive, lipid-lowering, and hormonal 
drugs before testing and were instructed to fast for 24 hours 
before testing.

Criteria for Judgment
Child-Pugh Grading Criteria. In accordance with the 

Child-Pugh score,10 the 110 cirrhosis patients in the study 
group were categorized into grades as follows: 32 in grade A, 
34 in grade B, and 44 in grade C. The score for patients in 
grade A was <6 points, indicative of good liver function; for 
those in grade B, the score ranged from 7 to 9 points, 
signifying moderate liver function impairment; and for 
patients in grade C, the score exceeded 10 points, denoting 
severe liver function impairment.

Reference Range for Serum and Biochemical 
Indicators. (1) Serum Indicators: ADA, APN, and MMP-2. 
The normal range for ADA in the human body is 1-25 U/L. 
The normal range for APN is 5-30 μg/mL. The normal range 
for MMP-2 is 0-0.5 μg/L. (2) Biochemical Indicators: ALP, 
ALT, and AST. The normal range for ALP in the human body 
is 45-135 U/L. The normal range for ALT is 0-35 U/L. The 
normal range for AST is 0-40 U/L.

Statistical Analysis
Data analysis was performed using SPSS 25.0 (IBM, 

Armonk, NY, USA). Quantitative data were expressed as 

The biochemical indicators alkaline phosphatase (ALP), 
alanine aminotransferase (ALT), and aspartate aminotransferase 
(AST) are commonly employed in liver function tests.7-8 ADA, 
an enzyme involved in purine metabolism, exhibits elevated 
levels in liver cirrhosis patients. The activity of ADA can serve 
as a marker for assessing liver damage and inflammation.8 
However, it is important to acknowledge that ADA alone lacks 
specificity for liver cirrhosis and may be influenced by other 
factors such as viral infections or autoimmune diseases. 

APN, an adipokine, contributes to regulating glucose 
and lipid metabolism. In liver cirrhosis, a decrease in APN 
levels has been observed.8 Low APN levels are linked to 
insulin resistance, inflammation, and the advancement of 
liver fibrosis. APN serves as a marker to assess the severity of 
liver cirrhosis and its related complications. MMP-2, an 
enzyme involved in tissue remodeling and extracellular 
matrix degradation, may exhibit increased levels of liver 
cirrhosis due to ongoing liver inflammation and fibrosis.9 
MMP-2 can function as a marker to evaluate the extent of 
liver fibrosis and predict disease progression.7-9 However, 
further research is necessary to establish its clinical utility in 
liver cirrhosis diagnosis.

This study aims to address this gap by investigating the 
diagnostic efficacy of combining serum and biochemical 
indicators in patients with liver cirrhosis. The purpose of this 
study was to provide a more comprehensive understanding 
of the patient’s condition and the extent of liver damage. The 
findings contribute to the positive diagnostic rate of the joint 
detection method compared to single detection, thereby 
enhancing the accuracy of liver cirrhosis diagnosis. This 
study offers a novel methodology that addresses the current 
limitations of diagnosis. The outcomes may significantly 
improve early detection, management strategies, and overall 
patient outcomes in the realm of liver health. 

MATERIALS AND METHODS
Study Design

An observational cohort study was conducted, and a total 
of 110 adult patients with liver cirrhosis admitted to Cangzhou 
Central Hospital between April 2020 and June 2022 were 
selected as the study group. The control group consisted of 60 
healthy individuals undergoing physical examination during 
the same period. The inclusion criteria were strictly adhered to 
for all study subjects, and there were no gender restrictions 
during enrollment. The study protocol received ethical 
approval from the Ethics Committee of Cangzhou Central 
Hospital (Ethics Committee approval number 202-09-22).

Inclusion and Exclusion Criteria
Inclusion criteria were as follows: (1) Patients in the 

study group were diagnosed with liver cirrhosis based on 
clinical testing results, specifically ultrasonography revealing 
features such as reduced liver size, uneven surface, enhanced 
or reduced intrahepatic echogenicity, and high portal blood 
flow; abnormal elevation of ALT, AST, ALP, and bilirubin was 
observed. (2) All clinical data for the study subjects were 
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DISCUSSION
This study investigated the diagnostic efficacy of 

combined serum and biochemical indicators, exploring their 
correlation with Child-Pugh scores. The study’s findings 
provide valuable insight into the diagnosis of liver cirrhosis. 

mean ± standard deviation (x̅ ± s), and comparisons were 
made using the t test. Qualitative data were presented as [n 
(%)], and the chi-square test (χ2) was employed for 
comparisons. A significance level of P < .05 was considered 
statistically significant. The graphic presentation was carried 
out using GraphPad Prism 8. 

RESULTS
Comparison of Baseline Data

The control group comprised 40 males and 20 females, 
with a mean age of (52.05±8.41) years, ranging from 33 to 73 
years old. In the study group, there were 74 males and 36 
females, with a mean age of (52.63±8.47) years, ranging from 
37 to 76 years old. The disease course in the study group 
ranged from 3 to 14 months, with a mean of (8.42±2.63) 
months. The Child-Pugh classification included 32 cases in 
class A, 34 cases in class B, and 44 cases in class C. There were 
no significant differences in gender, age, or other general 
information between the two groups (P > .05); refer to Table 1.

Comparison of Serum Biomarkers
The levels of ADA, APN, MMP-2, ALP, ALT, and AST in 

the study group were markedly higher than those in the 
control group (all P < .05). Furthermore, the levels of ADA, 
APN, MMP-2, ALP, ALT, and AST exhibited an increasing 
trend with the severity of liver cirrhosis. Specifically, the 
levels in class C were significantly higher than those in the 
control group, class A, and class B (all P < .05). Class B 
demonstrated significantly elevated levels compared to the 
control group and class A (all P < .05). Additionally, class A 
exhibited significantly higher levels than those in the control 
group (P < .05). Refer to Table 2 for detailed results.

Positive Rates of Individual Diagnosis and Combined 
Diagnosis in Different Child-Pugh Stages

As presented in Table 3, in Child-Pugh A patients, the 
positive diagnosis rates for ADA, APN, MMP-2, ALP, ALT, 
and AST were 71.88% (23/32), 71.88% (23/32), 53.13% 
(17/32), 71.88% (23/32), 68.75% (22/32), and 71.88% (23/32), 
respectively. The positive diagnosis rate for combined 
diagnosis reached 93.75% (30/32). For Child-Pugh B patients, 
the positive diagnosis rates for ADA, APN, MMP-2, ALP, 
ALT, and AST were 79.41% (27/34), 70.59% (24/34), 85.29% 
(29/34), 64.71% (22/34), 85.29% (29/34), and 70.59% (24/34), 
respectively.

The positive diagnosis rate of combined diagnosis was 
100% (34/34). In Child-Pugh C patients, the positive 
diagnosis rates of ADA, APN, MMP-2, ALP, ALT, and AST 
were 81.82% (36/44), 45.45% (20/44), 50.00% (22/44), 45.45% 
(20/44), 50.00% (22/44), and 54.55% (24/44), respectively. 
Additionally, the positive diagnosis rate of combined 
diagnosis was 100% (44/44). The positive rates of combined 
diagnosis in Child-Pugh A, B, and C patients were significantly 
higher than those of ADA, APN, MMP-2, ALP, ALT, and 
AST individual diagnoses (all, P < .05). 

Table 1. Comparison of General Information

Variables
Control Group 

(n = 60)
Study Group 

(n = 110) t/χ² P value
Gender 0.00 7 .936

Male 40 74
Female 20 36

Age 3 3 -73 3 2 -7 3
Average Age (Years) 52.0 5 ±8.41 52.63±8.47 -0.42 6 .67 1

Disease Course (Month) - 3 -1 4 - -
Average Course of Disease (Months) 8.42±2.63

Child-Pugh Classification
Grade A 32
Class B 34
Grade C 44

Note: Grade A representing good liver function, Grade B indicating 
moderate liver function impairment, and Grade C signifying severe liver 
function impairment.

Table 2. Comparison of Serum Biomarkers

Group
Number 
of Cases

Serum Indicators
ADA(U/L) APN (μg/mL) MMP-2 (μg/L)

Research Group 110 40.23±5.05a,b 2 2.6 6 ± 2.17a,b 7 75.54±5.89a,c

Grade A 32 34.25 ± 2.55a,c 20.13 ± 1.16a,c 768.13 ± 2.84a,c

Class B 34 39.44 ± 1.62a,b 22 . 33 ± 0.48a,b 775.04 ± 1.60a,b

Grade C 44 45.18 ± 2.43a,c 24 . 74 ± 1.24a,b,c 781.31 ± 2.22a,c

Control group 60 14.62±4.07b,c 6.26 ±1.07b,c 15 5.21±4.04b,c

Group
Number 
of Cases

Biochemical Indicators
ALP(U/L) ALT(U/L) AST(U/L)

Research Group 110 174.38±12.36a,b,c 60.57±5.14a,b,c 97.32±8.54a,b,c

Grade A 32 1 60 . 56 ± 8.23a,c 54 . 52 ±3. 08a,c 8 7. 16 ± 5.21a,c

Class B 34 17 3 . 15 ± 1.60a,b 60 . 16 ± 0.95a,b 96 . 00 ± 2.50a,b

Grade C 44 18 5 . 37 ± 8.35a,b,c 6 5 . 30 ± 3.06a,b,c 105 . 71 ± 3.16a,b,c

Control Group 60 80.12±7.53b,c 15.27±4.8 7b,c 21.23±5.18b,c

aP < .05 compared with the control group
bP < .05 compared with Class A
cP < .05 compared with Class B 

Note: This table compares serum biomarkers (ADA, APN, MMP-2) and 
biochemical indicators (ALP, ALT, AST) between the research group and the 
control group, as well as within different Child-Pugh classes (Grade A, Class 
B, Grade C) in the research group. 

Abbreviations: ADA, Adenosine Deaminase; APN, Adiponectin; MMP-
2,Matrix Metalloproteinase-2; ALP, Alkaline Phosphatase; ALT, Alanine 
Aminotransferase; AST, Aspartate Aminotransferase. 

Table 3. Positive Rates of Individual Diagnosis and Combined 
Diagnosis in Different Child-Pugh Stages

Variables
Child-Paugh Class A 

(n = 32)
Child-Paugh Grade B 

(n = 34)
Child-Paugh Grade C 

(n = 44)
ADA 71.88% (23/32)a 79.41% (27/34)a 81.82%(36/44)a

APNs 71.88% (23/32)a 70.59% (24/34)a 45.45% (20/44)a

MMP-2 53.13% (17/32)a 85.29% (29/34)a 50.00% (22/44)a

ALP 71.88% (23/32)a 64.71% (22/34)a 45.45% (20/44)a

ALT 68.75% (22/32)a 85.29% (29/34)a 50.00% (22/44)a

AST 71.88% (23/32)a 70.59% (24/34)a 54.55% (24/44)a

Combined 
Diagnosis

93.75% (30/32) 100% (34/34) 100% (44/44)

aP < .05 compared to combined diagnosis. 

Abbreviations: ADA, Adenosine Deaminase; APN, Adiponectin; MMP-2, 
Matrix Metalloproteinase-2; ALP, Alkaline Phosphatase; ALT, Alanine 
Aminotransferase; AST, Aspartate Aminotransferase.
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the positivity rate for combined testing was significantly 
higher than that for single indicator testing (P < .05). 
Consistent with the results of Wan et al. and other studies, 
this study found that the positivity rate for the combined 
diagnosis of Child-Pugh A, B, and C patients was significantly 
higher than that for the single diagnosis of ADA, APN, 
MMP-2, ALP, ALT, and AST (all, P < .05).

These findings affirm that the diagnostic precision 
achieved by combining serum indicators with biochemical 
testing surpasses that of using a single indicator alone. This 
integrated diagnostic approach markedly enhances the 
efficiency of diagnosing patients with liver cirrhosis.

Study’s Significance
The study’s results have significant implications for 

advancing personalized medicine in liver cirrhosis. The 
identification of specific serum biomarkers enables the 
stratification of patients based on disease severity, progression 
risk, and treatment response, facilitating tailored therapeutic 
approaches for enhanced outcomes with minimized adverse 
effects. From a research perspective, the results open avenues for 
understanding the underlying mechanisms, guiding the 
development of novel therapeutic targets, and intervening to 
prevent or halt the progression of liver cirrhosis. Furthermore, 
the study encourages further exploration into the prognostic 
value of these biomarkers, shedding light on long-term outcomes 
and aiding in the identification of high-risk patient populations.

Study Limitations 
Several limitations should be acknowledged in the 

interpretation of the study findings. Firstly, the relatively 
small sample size employed in the current study may impact 
the generalizability of the results, and employing a larger 
sample size would enhance the robustness and 
representativeness of the study population. Additionally, the 
study may have selection bias as participants were recruited 
from specific demographics or clinical settings, potentially 
limiting the applicability of the findings to broader 
populations or diverse clinical contexts. 

The study design, possibly a cross-sectional approach, 
offers a snapshot of biomarker levels at a specific moment. In 
contrast, a longitudinal study design would yield more 
comprehensive insights into the dynamic changes of 
biomarkers and their association with disease progression 
over time. Furthermore, potential confounding factors, such 
as comorbidities, medications, or lifestyle factors, may not 
have been fully considered, impacting the accuracy of 
biomarkers in liver cirrhosis diagnosis. Lastly, the absence of 
assessed clinical outcomes related to biomarker levels, such 
as disease progression, liver-related complications, or patient 
survival, hinders a comprehensive understanding of the 
prognostic value of the identified biomarkers.

Future Directions
Several promising avenues for future research emerge 

from this study. Firstly, conducting validation studies with 

Serum biomarkers, including ADA, APN, and MMP-2, have 
potential roles in evaluating liver damage, inflammation, and 
fibrosis. These biomarkers present potential implications for 
clinical practice and advancing research in the field.

Integrating biomarkers into the diagnostic landscape of 
liver cirrhosis represents an important step toward enhancing 
accuracy and promoting proactive clinical management. 
These biomarkers, carefully identified and analyzed, offer a 
nuanced understanding of the disease, enabling more precise 
and timely diagnoses. Their inclusion in routine diagnostic 
protocols can facilitate early detection and provide a 
continuous monitoring mechanism for liver cirrhosis.11-12 

Past studies11-14 have demonstrated that the constant 
deterioration of cirrhosis poses a distinct risk of cancer 
transformation. Consequently, clinical diagnosis and treatment 
for cirrhosis patients should be initiated as early as possible to 
prevent the progression of their condition. Serum and 
biochemical indicator tests are routinely employed in the 
clinical diagnosis of various diseases, and their efficacy has 
gained widespread recognition15,16 Both serum and biochemical 
indicator tests assess the levels of metabolic products in 
patients’ serum, providing valuable references for disease 
diagnosis, efficacy evaluation, and prognosis assessment.

It has been reported that the continuous impairment of 
liver function in cirrhosis patients results in significant 
changes in their serum biomarkers, making the detection of 
these indicators a crucial method for diagnosing early-stage 
cirrhosis.17 The human liver houses a variety of enzymes, and 
when the liver is damaged, some of these enzymes are 
released into the bloodstream.18 ADA, APN, and MMP-2 are 
relatively common serum indicators, and the alterations in 
ADA, APN, and MMP-2 levels are closely associated with the 
degree of liver damage in patients with cirrhosis.19

In biochemical indicator tests, the most frequently used 
markers for diagnosing cirrhosis are ALT, AST, and ALP. 
Pathological studies20 have indicated that liver cell damage and 
necrosis in cirrhosis patients can elevate liver vascular 
permeability. During this phase, the levels of ALT, AST, and 
ALP in the patient’s serum notably increase, and these changes 
can effectively indicate the severity of the patient’s cirrhosis.

In this study, the levels of ADA, APN, MMP-2, ALP, 
ALT, and AST in the study group were significantly higher 
than those in the control group (all, P < .05), confirming that 
the serum biomarkers in patients with liver cirrhosis were 
markedly elevated compared to those in normal individuals. 
Furthermore, this study found that the levels of serum 
biomarkers in patients with liver cirrhosis increased with the 
severity of the disease, with levels in Class C patients 
significantly higher than those in Class A and B patients (all, 
P < .05). These findings are consistent with previous studies.21 
Our findings also confirm that the detection of serum 
biomarkers in patients with liver cirrhosis can effectively 
reflect the degree of liver cell damage. 

While both tests have proven valuable for the diagnosis 
of liver cirrhosis, studies on the combined application of 
these tests remain relatively rare.22 Our results showed that 
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12. Guo W, Ge X, Lu J, et al. Diet and Risk of Non-Alcoholic Fatty Liver Disease, Cirrhosis, and Liver 
Cancer: A Large Prospective Cohort Study in UK Biobank.  Nutrients. 2022;14(24):5335. 
PMID:36558494 doi:10.3390/nu14245335

13. Moctezuma-Velazquez C, Abraldes JG. Statins and Liver Cancer in Cirrhosis: The Most Relevant 
Questions Are Still Unanswered.  Am J Gastroenterol. 2021;116(11):2197-2198. 
PMID:34279010 doi:10.14309/ajg.0000000000001385

14. Singal AG, Zhang E, Narasimman M, et al. HCC surveillance improves early detection, curative 
treatment receipt, and survival in patients with cirrhosis: A meta-analysis.  J Hepatol. 
2022;77(1):128-139. PMID:35139400 doi:10.1016/j.jhep.2022.01.023

15. Saravanan S, Umapathi V, Priyanka M, et al. Hematological and serum biochemical profile in 
cattle experimentally infected with foot-and-mouth disease virus.  Vet World. 2020;13(3):426-
432. PMID:32367945 doi:10.14202/vetworld.2020.426-432

16. De Nucci S, Castellana F, Zupo R, et al. Associations between serum biomarkers and non-
alcoholic liver disease: results of a clinical study of Mediterranean patients with obesity. Front 
Nutr. 2022;9:1002669. doi:10.3389/fnut.2022.1002669

17. Chen SH, Wan QS, Wang T, Zhang KH. Fluid Biomarkers for Predicting the Prognosis of Liver 
Cirrhosis. BioMed Res Int. 2020;2020:7170457. PMID:32280697 doi:10.1155/2020/7170457

18. Li H, Liu G, Wan X, et al. The zinc finger and BTB domain containing protein ZBTB20 regulates 
plasma triglyceride metabolism by repressing lipoprotein lipase gene transcription in 
hepatocytes. Hepatology. 2022;75(5):1169-1180. PMID:34580885 doi:10.1002/hep.32176

19. Das S, Amin SA, Jha T. Inhibitors of gelatinases (MMP-2 and MMP-9) for the management of 
hematological malignancies. Eur J Med Chem. 2021;223:113623. PMID:34157437 doi:10.1016/j.
ejmech.2021.113623

20. Kim YW, Kim HJ, Cho BM, Choi SH. Triolein emulsion infusion into the hepatic artery increases 
vascular permeability to doxorubicin in rabbit liver. World J Gastroenterol. 2021;27(2):152-161. 
PMID:33510556 doi:10.3748/wjg.v27.i2.152

21. Huang DQ, Mathurin P, Cortez-Pinto H, Loomba R. Global epidemiology of alcohol-associated 
cirrhosis and HCC: trends, projections and risk factors. Nat Rev Gastroenterol Hepatol. 2023 
Jan;20(1):37-49. . Epub 2022 Oct 18. PMID: 36258033; PMCID: PMC9579565. 

22. Long MT, Noureddin M, Lim JK. AGA Clinical Practice Update: Diagnosis and Management 
of Nonalcoholic Fatty Liver Disease in Lean Individuals: Expert Review. Gastroenterology. 2022 
Sep;163(3):764-774.e1.  doi:10.1053/j.gastro.2022.06.023. Epub 2022 Jul 14. PMID: 35842345; 
PMCID: PMC9398982.

larger cohorts and diverse populations would strengthen the 
evidence base and enhance the generalizability of the 
identified biomarkers’ diagnostic utility in liver cirrhosis. 
Implementing longitudinal study designs is crucial for 
understanding the dynamic changes and stability of these 
biomarkers over time, enabling a more accurate assessment 
of their predictive value in disease progression. Additionally, 
conducting mechanistic studies is essential to unravel the 
underlying molecular pathways and mechanisms associated 
with the identified biomarkers. This deeper understanding 
could better explain the pathogenesis of liver cirrhosis and 
potentially reveal novel therapeutic targets for intervention. 

CONCLUSION
In conclusion, our study highlights the significant 

improvement in diagnostic efficiency achieved through the 
combined detection of serum indicators and biochemical 
testing in patients with liver cirrhosis. This innovative approach 
enhances the accuracy of diagnosis and provides clinicians 
with a more comprehensive understanding of the patient’s 
condition and the extent of liver damage. The notably higher 
positivity rate observed with the combined diagnostic method 
compared to single testing underscores its potential as a more 
robust and reliable diagnostic tool. These findings advocate for 
the integration of this combined testing method into routine 
clinical practice, offering a valuable means to optimize patient 
care, guide tailored interventions, and ultimately improve 
outcomes in individuals with liver cirrhosis.
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