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Correlation of serum aspartate aminotransferase level to platelet count
ratio index with non-alcoholic fatty liver disease activity score
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Abstract

In case of non-alcoholic fatty liver disease, the ratio of serum aspartate aminotransferase (AST)
level to platelet count index has been proposed as a non-invasive and readily available tool for the
assessment of non-alcoholic steatohepatitis. The study was conducted on 50 non-alcoholic fatty
liver disease patient (25 non-alcoholic steatohepatitis and 25 simple steatosis). The mean (+ SD)
serum AST level in the non-alcoholic steatohepatitis group was 55.2 + 30.1 IU/L whereas in simple
steatosis group, it was 33.6 + 20.0 IU/L. The mean platelet count in the non-alcoholic
steatohepatitis group was 303.1 £ 68.7 x 10° /L whereas in the simple steatosis group, it was 327.8
+ 66.8 x 109/L. The mean AST platelet ratio index (APRI) score in non-alcoholic steatohepatitis
group was 0.5 £ 0.3 and in the simple steatosis group, it was 0.3 = 0.2. In conclusion, the APRI was
significantly higher in the non-alcoholic steatohepatitis group than the simple steatosis group.

Introduction

Non-alcoholic fatty liver disease is a metabolic
disorder characterized by excessive triglyceride
accumulation in the hepatocytes.l It is an
acquired metabolic stress-induced liver disease
associated with insulin resistance and genetic
susceptibility, sharing histological similarities
with alcoholic liver disease in the absence of
substantial alcohol consumption or other causes
of liver disease.2 Two broad types are recog-
nized. The simple steatosis is typically stable
while the non-alcoholic steatohepatitis is
characterized by significant cell injury and the
potential for progression to cirrhosis.2 Non-
alcoholic fatty liver disease consists of a wide
spectrum of conditions, ranging from simple
steatosis to non-alcoholic steatohepatitis which
can progress to cirrhosis and hepatocellular
carcinoma.t

The fatty liver may be diagnosed if the liver
echogenicity exceeds that of renal cortex and
spleen and there is attenuation of the ultra-
sound wave, loss of definition of the dia-
phragm, and poor delineation of the intra-
hepatic architecture.

The serum alanine aminotransferase (ALT) is a
marker of hepatic steatosis or hepatitisé and
non-alcoholic steatohepatitis has been associa-
ted with slight elevation of liver enzymes like
ALT and gamma-glutamyl transferase.Z The
patient typically presents with asymptomatic

serum ALT elevation of 2-3 times than the
normal.8 This was also explored by Pulzi et al.
(2011),2 where the majority had mild elevation
but less than 5 times the upper normal limit
and exists in all degree of non-alcoholic fatty
liver disease. But Alam et al. (2013) showed the
serum ALT levels were not able to predict the
non-alcoholic steatohepatitis.10

The aspartate aminotransferase (AST) is a
hepatic transaminase that plays a role in the
diagnosis of steatohepatitis. Up to 3.6% of
people in the United States have asymptomatic
increase in aspartate aminotransferase.1l

The AST/ALT ratio is approximately 0.8 in
normal subject. The AST level is greater than
the ALT level in alcoholic hepatitis and a ratio
greater than 2:1 is highly suggestive of this
disorder. A ratio >1.0 may also suggest the
presence of cirrhosis in patients with chronic
viral hepatitis.12

Excess deposition of fat in the liver is associated
with an elevated serum gamma-glutamyl
transferase and insulin resistance.l3 An increa-
sed gamma-glutamyl transferase level is a risk
factor for advanced fibrosis in non-alcoholic
fatty liver disease.14

Reduced platelet count or thrombocytopenia is
a common finding in advanced stages of all the
chronic hepatic diseases, and the platelet count
is clinically important to predict the status of
hepatic fibrosis in patients with chronic hepatic
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diseases.15

The AST to platelet ratio index was originally
developed to predict the advanced fibrosis in
patient with chronic hepatitis C infection but was
subsequently investigated for the same task in
patient with non-alcoholic fatty liver disease.16-18
The AST to platelet ratio index score yields the
highest accuracy. Because AST to platelet ratio
index consists of the platelet count and AST, its
accuracy is presumably attributable to the predic-
tive value of AST for fibrosis severity.

Liver biopsy remains the gold standard for the
diagnosis of non-alcoholic steatohepatitis, which
allows us to differentiate the simple steatosis from
non-alcoholic steatohepatitis.l? There are practical
limitations, including invasiveness, rare but
potentially life-threatening complications like risk
of bleeding, allergic reaction caused by local
anesthetics, advanced age, poor acceptability,
sampling variability and cost. Furthermore, due to
the epidemic proportion of individuals with non-
alcoholic fatty liver disease worldwide, liver biopsy
evaluation is impractical, and non-invasive assess-
ment for the diagnosis of non-alcoholic steato-
hepatitis and fibrosis is needed.

The AST platelet ratio index (APRI) score,
derivative of the AST and platelet count, is a useful
tool for non-invasive and available marker for
assessment of non-alcoholic steatohepatitis.

Materials and Methods

The study was carried out for a period of 2 years on
the patients of non-alcoholic fatty liver disease
attended the department. Fifty non-alcoholic fatty
liver disease patients were selected for biochemical
parameters, liver biopsy and non-alcoholic fatty
liver disease activity score (NAS) evaluation consi-
dering the exclusion and inclusion criteria. Non-
alcoholic fatty liver disease activity score was
constructed according to Kleiner et al. (2005)2 with
steatosis (0-3), lobular inflammation (0-3), hepato-
cellular ballooning (0-2) and a separate fibrosis
staging (0-4). The proposed non-alcoholic fatty liver
disease activity score was the sum of steatosis,
lobular inflammation, and hepatocellular balloon-
ing. Non-alcoholic fatty liver disease activity score
is a good scoring system. Non-alcoholic fatty liver
disease activity score of greater than or equal to 5
correlated with diagnosing of non-alcoholic
steatohepatitis and the biopsy with scoring of 1 to 4
was diagnosed as simple steatosis fatty liver.
Patient’s inclusion criteria were the ultrasonogra-
phical evidence of fatty liver and patients of 18 to 60
years of age. Exclusion criteria were the significant
alcohol intake (>30 g/day- male; >20 g/day-
female),2! viral hepatitis (hepatitis B virus, hepatitis
C virus), Wilson’s disease, autoimmune liver
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diseases, hereditary hemochromatosis, primary
biliary cirrhosis, cirrhosis of liver, pregnancy, co-
morbid conditions (chronic obstructive airway
disease, chronic kidney disease, cardiac failure),
hypothyroidism, consumption of drugs causing
fatty change in the liver (steroid, oral contraceptive
pill, tamoxifen, amiodarone, diltiazem, protease
inhibitor). In the American Association for the
Study of Liver Diseases Practice Guideline 2018,
significant alcohol consumption can be defined as
>21 standard drinks per week in men and >14
standard drinks per week in women over 2 years
period preceding baseline liver histology. The liver
biopsy was done by Trucut liver biopsy needle 14 F
15 cm. The tissue was processed at the Department
of Pathology, by standard protocol in automatic
tissue processor (BAVIMED 2050, BAVIMED
Laborgeneratebau GmBH, Birkeau, Germany). The
processed tissue was then properly embedded on
the melted paraffin for making blocks and sections.
The sections were stained with hematoxylin and
eosin for microscopic examination.

The AST was measured by CI 4100 Architect plus
autoanalizer (Abbott, USA) by liquid reagent
pyridoxal-5[1- phosphate. Platelet count were done
in autoanalizer at the Department of Clinical
Pathology.

After receiving the liver biopsy report, they were
grouped as non-alcoholic steatohepatitis and simple
steatosis. Consecutive 25 non-alcoholic steato-
hepatitis patients and 25 simple steatosis patients
confirmed by liver biopsy were included in this
study.

Statistical analysis

All data were presented as mean * SD and were
analyzed by SPSS (version 16). The qualitative data
were analyzed by Chi-squared test and the quanti-
tative data were analyzed by student’s t-test.
Performance of the test were assessed by sensitivity
and specificity test. Statistically significant result
were considered when p value <0.05.

Results

The mean (+ SD) AST level in the non-alcoholic
steatohepatitis group were 55.2 + 30.1 IU/L whereas
in simple steatosis group it was 33.6 * 20 IU/L
(Table I). The mean AST was statistically significant
(p<0.05) between the two groups. The mean platelet
count in the non-alcoholic steatohepatitis group was
303.1 £ 68.7 x 109/L and in simple steatosis group
was 327.8 £ 66.8 x 109/L.

The APRI score in non-alcoholic steatohepatitis
group was 0.5 * 0.3 whereas it was 0.3 + 0.2 in
simple steatosis group (Table II). It was signifi-
cantly higher in the non-alcoholic steatohepatitis
group than the simple steatosis group (p=0.009).
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This study showed that APRI was significantly

Table I higher in the non-alcoholic steatohepatitis group
than in the simple steatosis group. In this study,
Clinical and laboratory characteristics of patients APRI was used to measure and compare with non-
Varahes N Simple steato- p value alcoholic fatty liver disease activity score and to
steatohepatitis . overcome the diffculty, limitations, and complica-
(n=25) (n=25) tions of liver biopsy.
Mean £ SD Mean £ SD The simple and realistic method of APRI as a
Age (years) 41.8+10.7 39.7+7.5 0.4250s promising predictor was evaluated for usefulness in
Body weight (kg) 65.6+8.6 633497 0.444ns measuring liver fibrosis.23-23
Height (cm) 159.2£9.1 157.7£83 0.545ns APRI has been used in the evaluation of patients
Body mass index (kg/m?) 26.0+39 25.5+4.0 0.656ns with alcoholic liver fibrosis, chronic hepatitis B and
Waist circumference (cm) 97.9+9.0 93.9+9.8 0.139ns chronic hepatitis C with high accuracies. 2
Systolic blood pressure 129.8 £16.9 128.6 £12.2 0.774ns APRI had a better result as a serologic test indica-
(mm of Hg) ting liver fibrosis than aspartate aminotransferase to
Diastolic blood pressure 80.2+7.8 81.0+6.1 0.688ns alanine aminotransferase ratio (AAR) for chronic
(mm of Hg) hepatitis B patients.2Z
Platelet count ( x10%/L) 303.1+68.7 327.8+66.8 0.203m So, it is suggested that APRT was correlated with
Fasting blood sugar 6.6+2.8 59+22 0.330ns non-alcoholic fatty liver disease activity score.
(mmol/L)
Fasting blood sugar after 10.0+4.2 91+47 0.478ns
2 hour (mmol/L) Conclusion
Total cholesterol (mg/dL) 210.0 £48.7 199.9 +38.4 0.419ns
LDL (mg/dL) 126.0 +40.5 119.6 +36.7 0.561ns The APRI score was significantly higher in the non-
HDL (mg/dL) 407491 36.6 + 8.9 0.113ns alcoholic steatohepatitis group than simple steatosis
. So, AST to platelet ratio ind b d
TG (mg/dL) 2000£959 222841162 0.649ns group. 20, A7 10 pra leiet Tatio Mdex can be usec as
a non-invasive marker for the diagnosis of non-
AST (U/L) 55.2+30.1 33.6 £20.0 0.004¢ alcoholic steatohepatitis in non-alcoholic fatty liver
ALT (U/L) 97.0+51.5 55.5+28.6 0.001s disease patients.
AST/ALT 0.6+0.2 07+03 0.171ns
HOMA-IR 24+1.9 23+1.6 0.841ns .
Ethical Issue
GGT (U/L) 73.6 +48.6 499+254 0.035s
Serum ferritin (ug/L) 1394 + 1245 103.5 £ 69.9 0.214ns Ethical clearance for the study was taken from the

Institutional Review Board of the Bangabandhu Sheikh
Mujib Medical University prior to the commencement

Table 11 of this study. Approval paper was given by 75t Insti-
Platelet count and APRI of study patients in two groups tutional Review Board, Bangabandhu Sheikh Mujib
Medical University, meeting held on 30t November
Variables Non-alcoholic steatohepa- Simple steatosis P value 2014 (No. BSMMU/2014/13573).
titis (n=25)
(n=25)
Wlean o B0 bileon o D Conflict of Interest
Platelet count 303.1 £ 68.7 327.8 + 66.8 0.203ns
Authors declare no conflict of interest.
APRI 05+0.3 0.3+0.2 0.009s
Data are mean + SD
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