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INTRODUCTION 
Nonalcoholic fatty liver disease (NAFLD) is increasingly recognized 
as a cause of chronic liver disease, and often results in the devastating 
outcomes of decompensated liver cirrhosis and hepatocellular 
carcinoma and is an important feature of metabolic syndromes and 
insulin resistance . The spectrum of NAFLD severity is variable, 
ranging from mild symptoms to differing degrees of inammation, 
nonalcoholic steatohepatitis (NASH), or a severe form of 
decompensated liver cirrhosis which occurs in a minority of patients.

BACKGROUND:
The assessment of liver brosis is essential for predicting the prognosis 
and outcome of all forms of chronic liver disease. A liver biopsy is the 
gold standard for the assessment of liver brosis, but it has its 
limitations, which include life-threatening complications. Alternative 
methods of non-invasive laboratory and radiological testing for the 
assessment of liver brosis in NAFLD have evolved during the past 
decade, and these methods may be able to overcome the limitations of 
liver biopsy. These methods include the AST/ALT ratio, the AST 
platelet ratio index (APRI), and the Fibrosis 4 (FIB-4) score. Transient 
elastography (Fibroscan), an ultrasound-based technique, is one of the 
most extensively used and well-validated non-invasive methods for 
the assessment of liver brosis.

AIMS AND OBJECTIVES:
This study was conducted in order to assess liver brosis using 
Fibroscan, and to compare these results to the use of AST platelet ratio 
index (APRI scores), and the AST/ALT ratios on NAFLD patients.

METHODOLOGY:
This was a cross-sectional study conducted from September 2020 
through June 2021 in KGH, Visakhapatnam.A total 122 patients were 
studied out of which 65 were males and 57 were females.INCLUSION 
CRITERIA: The study population included patients who were 
diagnosed with NAFLD or nonalcoholic steatohepatitis (NASH) 

based on abdominal ultrasound examination and serum liver enzyme 
testing performed at the King George Hospital, Visakhapatnam. 
Patients who were included had undergone ultrasound and blood tests 
and the reports were collected and then they were made to undergo 
Fibroscan examinations within the study period.EXCLUSION 
CRITERIA: Those patients with incomplete data were excluded from 
analysis. Patients were also excluded if they had evidence of other 
chronic liver diseases, including hepatitis B or C, or autoimmune 
hepatitis (AIH) (as indicated by testing positive for autoimmune 
antibodies or demonstrating a favorable response to steroids), or 
alcoholic liver disease. Patients on hepatotoxic medications, such as 
chronic methotrexate, were also excluded, as well as those with 
advanced liver disease, cardiac failure, and hepatic congestion. In 
addition, those who could not undergo Fibroscan examinations 
because of very high BMIs or for other reasons, and those with clinical 
or ultrasound evidence of decompensated cirrhosis, were also 
prevented from participating in the study.

For each patient, the AST/ALT ratio was measured, and the APRI score 
was determined by using the following equation:

APRI=AST LEVEL/AST (upper limit of normal) divided by platelet 
count(109/L)

STATISTICAL ANALYSIS:
The (SPSS) version 20 was used for the analysis.Descriptive data was 
generated and a Student's t-test was used to compare the differences in 
the mean ages and serum ALT values between the males and the 
females.Correlation analysis was used to compare the degree of 
hepatic brosis with age, platelet count, and serum ALT level.A simple 
dots graph was used to determine the correlation between the 
Fibroscan results and the AST/ALT ratios and the APRI scores.A 
Student's t-test was used to compare the AST/ALT ratio to the APRI 
scores between patients with advanced brosis higher than F2 and 
patients with mild to moderate brosis of F2 or less.
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RESULTS:
Distribution according to age and sex:

122 patients were included in the nal analysis, including 65 (53.3%) 
males and 57 (46.7%) females. The mean age was 50.2 years (SD: 
13.7, range: 18 - 86).

Distribution of Patients According to the Stage of Liver Fibrosis:

The mean stiffness score was 12.02 (SD: 12.7) kPa.
Mean Platelet Counts, Serum AST and ALT:

The male patients were signicantly younger than the female patients 
P = 0.002.

The male patients exhibited signicantly higher mean serum ALT 
levels compared with the female patients.P = 0.039

Male patients exhibited higher stiffness scores than female patients but 
this difference was not signicant. P = 0.061

Correlation analysis showed a signicant positive correlation between 
age and brosis scores (r = 0.27 with P = 0.004 for Pearson 
correlations). On the other hand, a signicant negative correlation 
between platelet count and stiffness scores was obtained (r = - 0.315 
with P= 0.001 for Pearson correlations).

Serum ALT level was determined to be signicantly negatively 
correlated with age by using Spearman correlations (r = -0.232, and P = 
0.022). A signicant positive correlation was observed between serum 
ALT and hepatic stiffness measurements using Spearman correlations 
(r = 0.284, and P = 0.005). There was a signicant difference in the 
results of the stiffness scores for APRI and the FIB-4 calculations 
between patients with advanced brosis of more than F2 at 44 (36%) 
and those with mild to moderate brosis of F2 or under at 78 (64%).

Differences in Stiffness Scores, Aspartate Aminotransferase/Alanine 
Transaminase Ratio, Aspartate Aminotransferase to Platelet Ratio 
Index(APRI) Scores Between Patients With Mild to Moderate Fibrosis 
and Those With Advanced Fibrosis:

The brosis scores on the Fibroscan were signicantly correlated with 
the AST/ALT and APRI scores:

Correlation Between Fibrosis Scores on Fibroscan and APRI Scores (r 
= 0.51, P > 0.001).

Correlation Between Fibrosis Scores on Fibroscan and AST/ALT 
Ratios (r = 0.23, P = 0.022).

DISCUSSION:
The data showed that a high percentage of the NAFLD patients 
exhibited advanced stages of liver brosis based on the Fibroscan 
examinations. These results were supported by the strong correlation 
between the Fibroscan results and the AST/ALT ratio and APRI scores. 
Moreover, there was a strong negative correlation between platelet 
count and stiffness, as thrombocytopenia in liver disease is associated 
with advanced brosis . The addition of serum markers to ultrasound 
examinations can help in categorizing NAFLD patients into mild 
against moderate or severe categories of NAFLD.

This determination could also support the use of simple biomarkers in 
addition to ultrasound of the abdomen in the assessment of NAFLD 
when more advanced methods such as transient elastography or MRI 
elastography are not available, or when liver biopsy is not indicated. 
The AST/ALT ratio was the least likely among the four non-invasive 
methods in this study to indicate a difference between mild to moderate 
and advanced brosis.

Therefore, Fibroscan examinations, APRI scores, and FIB-4 scores 
can be used in the follow-up on early-stage NAFLD patients when 
liver biopsy has no clear indication. In addition, these non-invasive 
testing methods can be used for followup on patients who have had 
bariatric surgery or other treatment for NAFLD.

CONCLUSION:
This study has shown that the combination of Fibroscan and AST/ALT 
and APRI methods provides a valuable approach for assessing liver 
brosis in NAFLD patients. This can eliminate the need for liver 
biopsy in patients without clear indication. In addition, several recent 
studies have also validated the used of non-invasive markers in the 
diagnosis of NAFLD. The establishment of a national program for the 
recognition of NAFLD is therefore essential to reduce the risk of liver 
disease progression.
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SEX Number of patients
Females 57(46.7%)
Males 65(55.3%)
Mean Age 50.2

Stage of brosis No.(%)
F0 (0-5.9) 52 (42.6)
F1 (6-6.9) 15 (12.3)
F2 (7-9) 11 (9.0)
F3 (9.1-10.3) 4 (3.3)
F4 (>10.4) 40 (32.8)
Total 122 (100.0)

Lab test Mean± SD Normal
Platelets, k/ul 239.85 ± 88.8 15-400
Serum ALT,U/L 58.4 ± 49.8 30-65
Serum AST,U/L 42.2 ± 47.6 15-37

sex Mean age (years)
male 48.7 (SD: 16.3)
female 51.8 (SD:10.3)

sex Mean ALT (U/L)
male 73.5 (SD: 58)
female 44.7 (SD: 36)

sex Stiffness score
male 13.6 (SD: 14.5)
female 10.2 (SD: 10.02)

>F2(N=44) ≤F2(N=78) P value
Stiffness score 23.7 ± 15 5.33 ± 1.6 <0.001
AST/ALT 0.87 ± 0.36 0.72 ± 0.57 0.67
APRI 1.1 ± 1.04 0.314 ± 0.3 <0.001


