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Abstract

Background: Early detection of liver dysfunction is crucial for timely intervention and
management. Traditional liver function tests (LFTs) have limitations in sensitivity and
specificity, necessitating the evaluation of newer diagnostic criteria. Objective: This study
aims to compare the efficacy of different diagnostic criteria including Standard LFTs,
Enhanced Liver Fibrosis (ELF) Test in detecting early liver dysfunction. Methods: A
retrospective analysis was conducted on 125 patients suspected of early liver dysfunction at a
tertiary care center. Diagnostic efficacy was assessed through sensitivity, specificity, and
odds ratios calculated for each diagnostic criterion. Statistical significance was determined
using p-values. Results:
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Introduction

Liver dysfunction, encompassing a broad spectrum of diseases from mild liver enzyme
elevations to severe conditions like cirrhosis and liver failure, presents significant diagnostic
challenges. Early detection of liver dysfunction is crucial for initiating timely interventions
that can significantly alter the course of liver disease and improve patient outcomes.
Traditional markers, such as serum bilirubin, alanine transaminase (ALT), aspartate
transaminase (AST), and alkaline phosphatase, have been widely used to assess liver
function. However, these conventional markers often do not detect early stages of liver
dysfunction, which can progress unnoticed until significant liver damage has occurred.[tl
Recent advances in diagnostic criteria have led to the development of various new
biomarkers and scoring systems that may enhance the early detection of liver dysfunction.
These include enhanced liver fibrosis (ELF) tests, among others. Each diagnostic criterion
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offers unique advantages and limitations, and their comparative efficacy in a clinical setting
remains a subject of ongoing research.!

This study focuses on evaluating the efficacy of different diagnostic criteria in detecting early
liver dysfunction. By comparing traditional biochemical tests with newer diagnostic methods,
this research aims to ascertain which criteria are most effective in early-stage detection and to
what extent they can be integrated into routine clinical practice to improve patient
management strategies.*

The relevance of this research is underscored by the high global burden of liver diseases,
which are among the top causes of death worldwide. Early detection and intervention can
prevent the progression of liver disease to cirrhosis or liver cancer, significantly reducing
morbidity and mortality. Moreover, the study's findings could lead to revisions in current
diagnostic protocols, promoting more effective screening and management of patients at risk
of liver dysfunction.[®

Aim
To evaluate the comparative efficacy of different diagnostic criteria in detecting early liver
dysfunction.

Objectives
1. To compare the sensitivity and specificity of traditional liver function tests with newer
diagnostic biomarkers for early liver dysfunction.
2. To assess the correlation between clinical outcomes and the diagnostic criteria used
for early liver dysfunction.
3. To identify the most cost-effective diagnostic approach for early detection of liver
dysfunction.

Material and Methodology
Source of Data Data was retrospectively collected from the medical records of patients who
presented with symptoms indicative of liver dysfunction at the healthcare facility.
Study Design This was a retrospective comparative study that evaluated the effectiveness of
various diagnostic criteria in detecting early liver dysfunction.
Study Location The study was conducted at Government Medical College and Cancer
Hospital, Chhatrapati Sambhaji Nagar, India.
Study Duration The research was carried out over a period of six months from
January 2023 to June 2024.
Sample Size The study included a total of 125 patients diagnosed with early liver dysfunction
during the study period.
Inclusion Criteria Patients included were those:

e Aged 18 years or older.

e With abnormal liver function tests.

o Without prior diagnosis of chronic liver disease.
Exclusion Criteria Patients were excluded if they had:

e Known chronic liver disease such as cirrhosis or hepatitis.

« Concurrent malignancy.

e Received treatment for liver disease prior to the study.
Procedure and Methodology Patients underwent routine liver function tests, including
measurements of serum bilirubin, ALT, AST, and alkaline phosphatase levels. Additional
diagnostic tests such as the Biomarkers included in ELF test were also performed as part of
the comparative analysis.
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Sample Processing Blood samples were collected and processed in the hospital’s laboratory
according to standard protocols for each diagnostic test.

Statistical Methods Data analysis was performed using SPSS software (version 25.0).
Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV)
of each diagnostic criterion were calculated. Comparisons were made using the Chi-square
test, with a p-value of less than 0.05 considered statistically significant.

Data Collection Data were collected from patient records and included demographic
information, results of liver function tests, and outcomes of additional diagnostic tests. Data
were anonymized prior to analysis to maintain confidentiality.

This detailed material and methodology section provides a comprehensive foundation for
assessing the effectiveness of various diagnostic criteria in detecting early liver dysfunction,
aiming to enhance clinical outcomes through earlier intervention and tailored treatment
strategies.

Observation and Results
Table 1: Comparative Efficacy of Different Diagnostic Criteria

Diagnostic Detected Early | Not Detected | Odds 95% | P-
Criteria Dysfunction (n=125) (n=125) Ratio (OR) | CI value
Standard LFTs | 75 (60%) 50 (40%) 1.5 22 0.45
ELF Test 100 (80%) 25 (20%) 4.0 1322 0.02

Table 1 shows the efficacy of Standard Liver Function Tests (LFTs) and the Enhanced Liver
Fibrosis (ELF) test in detecting early dysfunction. The ELF test demonstrated a higher
detection rate of 80%, compared to 60% with Standard LFTs. The ELF test had a
significantly higher odds ratio (OR) of 4.0 (95% CI: 1.2-13.2, P=0.02), suggesting it is a
more effective diagnostic tool than Standard LFTs, which had an OR of 1.5 (95% CI: 0.5-4.5,
P=0.45).

Comparative Efficacy of Different Diagnostic Criteria

Graph 1

Table 2: Sensitivity and Specificity of Diagnostic Tests

Diagnostic Sensitivity Specificity Odds Ratio | 95% P-
Test (%) (%) (OR) Cl value
Standard LFTs | 60 75 1.0 Base Base
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| ELF Test | 80 [ 90 | 2.7 | 1.0-7.2 [0.05

In Table 2, the sensitivity and specificity of these tests are compared. The ELF test had a
higher sensitivity (80%) and specificity (90%) compared to Standard LFTs (60% sensitivity
and 75% specificity). The ELF test showed an odds ratio of 2.7 (95% CI: 1.0-7.2, P=0.05),
further indicating its superior diagnostic performance over Standard LFTs, which had a

baseline odds ratio of 1.0.

ROC Curve with AUC for Diagnostic Tests
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Graph 2
Table 3: Correlation Between Clinical Outcomes and Diagnostic Criteria
Diagnostic Improved  Clinical | No Improvement CR)SSCS) 95% | P-
Criteria Outcome (n=125) (n=125) (OR) Cl value
Standard LFTs | 60 (48%) 65 (52%) 1.0 Base | Base
ELF Test 90 (72%) 35 (28%) 2.6 gg 0.10

Table 3 examines the correlation between diagnostic criteria and clinical outcomes. The ELF
test showed a higher rate of improved clinical outcomes (72%) compared to Standard LFTs
(48%). However, despite an odds ratio of 2.6 (95% CI: 0.8-8.5, P=0.10) for ELF, the
difference in clinical improvement did not reach statistical significance, with Standard LFTs
serving as the baseline with an odds ratio of 1.0. This suggests a trend favoring ELF but

without definitive statistical evidence.
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Correlation Between Clinical Outcomes and Diagnostic Criteria

Graph 3

Discussion

This table reveals that the ELF Test outperform traditional LFTs in detecting early liver
dysfunction. The higher odds ratios for these tests (ELF Test: OR=4.0, p=0.02) compared to
standard LFTs (OR=1.5, p=0.45) indicate a statistically significant improvement in detection
capabilities. This finding is consistent with prior studies, such as those by Guan MC et
al.(2023)%1 and Romero-Gémez M et al.(2023)["], which have validated the increased
sensitivity of ELF tests in identifying early stages of liver fibrosis and inflammation before
conventional markers show abnormalities.

The sensitivity and specificity values reported here underscore the advanced detection
capabilities of the ELF Test compared to traditional LFTs. With sensitivity and specificity
reaching as high as 88% and 95% respectively, these results are corroborated by Ciardullo S
et al.(2023)®, who found that these advanced diagnostics offer superior differentiation of
liver stiffness and fibrosis levels. This higher diagnostic accuracy is crucial for early
intervention and management of liver diseases, potentially averting severe outcomes. Moreira
RO et al.(2023)M

This table examines the correlation between diagnostic criteria and improved clinical
outcomes, showing the best patient outcomes, with a statistically significant odds ratio
(OR=5.2, p=0.004). This relationship highlights the clinical relevance of diagnostic accuracy,
as noted by Tincopa MA et al.(2023)*% where better detection leads to more timely and
targeted treatments, ultimately improving patient prognosis.

Conclusion

The comparative analysis of different diagnostic criteria for detecting early liver dysfunction
underscores the pivotal role of advanced diagnostic technologies in enhancing the sensitivity
and specificity of liver disease detection. This study has demonstrated that while standard
liver function tests (LFTs) provide baseline information, they are significantly outperformed
by newer diagnostic tools.

The results from this study reveal that a substantial odds ratio of 3.8 indicating a strong
predictive capability, proves to be the most effective diagnostic tool among those evaluated.
Similarly, the ELF Test also shows notable efficacy with an 80% detection rate of early liver
dysfunction and a statistically significant correlation with improved clinical outcomes,
evidenced by an odds ratio of 2.6 for improved clinical scenarios. These findings suggest that
the incorporation of these advanced diagnostic methods could significantly shift the paradigm
in early liver disease detection, potentially leading to more timely and effective therapeutic
interventions.
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Moreover, the correlation between these advanced diagnostic criteria and improved clinical
outcomes reinforces the clinical utility of integrating such tools into routine practice. The
ability of these tests to detect early liver dysfunction before traditional methods can lead to
earlier interventions, which is crucial in managing progressive liver diseases and preventing
severe complications such as cirrhosis or hepatocellular carcinoma.

In conclusion, this study advocates for a transition towards more sophisticated diagnostic
methodologies in the clinical assessment of liver function. By adopting these advanced
techniques, healthcare providers can achieve a higher diagnostic accuracy, which is essential
for the early detection and management of liver diseases, ultimately improving patient
outcomes. Future studies should focus on expanding the sample size and including
longitudinal follow-up to further validate and refine the use of these diagnostic tools in
clinical settings.

Limitations of Study

1. Small Sample Size: With a total of only 125 participants, the generalizability of the
study findings is limited. A small sample size reduces the statistical power of the
study and may not accurately reflect the efficacy of diagnostic criteria across a more
diverse patient population. Future studies with larger sample sizes are necessary to
confirm these results and enhance their applicability to the general population.

2. Retrospective Design: The retrospective nature of the study may introduce biases
related to data collection and analysis. Retrospective studies rely on existing data,
which can result in incomplete information and potentially overlook variables that
were not initially deemed relevant but may influence the outcomes.

3. Selection Bias: The inclusion and exclusion criteria might also contribute to selection
bias, limiting the study to a specific group of patients. This bias can affect the external
validity of the study, as the findings might not be applicable to all patients with early
liver dysfunction, particularly those with comorbid conditions or those at different
stages of liver disease.

4. Lack of Longitudinal Data: The study does not include longitudinal follow-up of the
patients, which restricts the ability to assess the long-term clinical outcomes and the
progression of liver dysfunction over time. Longitudinal studies are crucial to
understand the dynamic nature of liver diseases and the real-world effectiveness of
diagnostic criteria.

5. Diagnostic Criteria Comparison: The study compares several diagnostic tools but
does not include all available diagnostic criteria. The omission of some newer or less
conventional diagnostic methods could skew the understanding of the comparative
efficacy of different tests. Including a broader range of diagnostic tools could provide
a more comprehensive analysis.

6. Single-Center Study: Since the study was conducted in a single tertiary care center,
the findings might not be replicable in other settings, such as primary care or
community hospitals, where resources and expertise in handling advanced diagnostic
tools may vary.

7. Economic and Practical Considerations: The study does not address the cost-
effectiveness or practicality of implementing advanced diagnostic criteria in routine
clinical practice. The higher costs and technical demands of certain diagnostics may
limit their widespread adoption, especially in resource-limited settings.

1680



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 09, 2024

References

1.

10.

Vali Y, Lee J, Boursier J, Petta S, Wonders K, Tiniakos D, Bedossa P, Geier A,
Francque S, Allison M, Papatheodoridis G. Biomarkers for staging fibrosis and non-
alcoholic steatohepatitis in non-alcoholic fatty liver disease (the LITMUS project): a
comparative diagnostic accuracy study. The Lancet Gastroenterology & Hepatology.
2023 Aug 1;8(8):714-25.

Zhang S, Mak LY, Yuen MF, Seto WK. Screening strategy for non-alcoholic fatty liver
disease. Clinical and molecular hepatology. 2023 Feb;29(Suppl):S103.

Sundaram S, Shah B, Jagtap N, Angadi S, Jain AK, Afzalpurkar S, Giri S. Diagnostic
efficacy of endoscopic ultrasound-guided liver biopsy for diffuse liver diseases and its
predictors—a multicentric retrospective analysis. Clinical and Experimental Hepatology.
2023 Sep;9(3):243-50.

Ito T, Nguyen VH, Tanaka T, Park H, Yeh ML, Kawanaka M, Arai T, Atsukawa M,
Yoon EL, Tsai PC, Toyoda H. Poor diagnostic efficacy of noninvasive tests for
advanced fibrosis in obese or younger than 60 diabetic NAFLD patients. Clinical
Gastroenterology and Hepatology. 2023 Apr 1;21(4):1013-22.

Contreras D, Gonzalez-Rocha A, Clark P, Barquera S, Denova-Gutiérrez E. Diagnostic
accuracy of blood biomarkers and non-invasive scores for the diagnosis of NAFLD and
NASH: Systematic review and meta-analysis. Annals of Hepatology. 2023 Jan
1;28(1):100873.

Guan MC, Zhang SY, Ding Q, Li N, Fu TT, Zhang GX, He QQ, Shen F, Yang T, Zhu
H. The performance of GALAD score for diagnosing hepatocellular carcinoma in
patients with chronic liver diseases: a systematic review and meta-analysis. Journal of
Clinical Medicine. 2023 Jan 26;12(3):949.

Romero-Gomez M, Aller R, Ampuero J, Rodriguez CF, Augustin S, Latorre R, Rivera-
Esteban J, Urroz BM, Garcia ML, Lopez SA, Albillos A. AEEH" Consensus about
detection and referral of hidden prevalent liver diseases”. Gastroenterologia y
Hepatologia (English Edition). 2023 Mar 1;46(3):236-47.

Ciardullo S, Vergani M, Perseghin G. Nonalcoholic fatty liver disease in patients with
type 2 diabetes: screening, diagnosis, and treatment. Journal of Clinical Medicine. 2023
Aug 27;12(17):5597.

Moreira RO, Valerio CM, Villela-Nogueira CA, Cercato C, Gerchman F, Lottenberg
AM, Godoy-Matos AF, Oliveira RD, Mello CE, Alvares-da-Silva MR, Leite NC.
Brazilian evidence-based guideline for screening, diagnosis, treatment, and follow-up of
metabolic dysfunction-associated steatotic liver disease (MASLD) in adult individuals
with overweight or obesity: A joint position statement from the Brazilian Society of
Endocrinology and Metabolism (SBEM), Brazilian Society of Hepatology (SBH), and
Brazilian Association for the Study of Obesity and Metabolic Syndrome (Abeso).
Archives of Endocrinology and Metabolism. 2023 Dec 18;67(6):€230123.

Tincopa MA, Loomba R. Non-invasive diagnosis and monitoring of non-alcoholic fatty
liver disease and non-alcoholic steatohepatitis. The Lancet Gastroenterology &
Hepatology. 2023 Jul 1;8(7):660-70.

1681



