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BIOCHEMICAL SCORING SYSTEM FOR DIAGNOSING

NONALCOHOLIC STEATOHEPATITIS

SHEIKH MOHAMMAD NOOR-E-ALAM1, SHAHINUL ALAM1, DULAL CHANDRA DAS1, MAMUN AL-

MAHTAB1

Abstract

Background: Nonalcoholic fatty liver disease (NAFLD) encompasses a spectrum of conditions ranging

from simple steatosis to steatohepatitis, advanced fibrosis, and end stage liver disease. Despite the

high prevalence and severity of hepatic illness, NAFLD remains underdiagnosed, because of few

symptoms, lack of accurate laboratory markers.

Objective: To evaluate a biochemical score for diagnosing non-alcoholic steatohepatitis.

Methods: An observational, cross sectional study was carried out for a period of two years in the

Department of Hepatology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh. 43

patients of Non-alcoholic fatty liver disease (NAFLD) attending at department of Hepatology were

selected and underwent for biochemical investigations and liver biopsy with NAFLD Activity Score

(NAS).

Results: A biochemical score (TAAG score) assigned 1 point for each parameter (fasting serum

triglyceride >ULN, alanine aminotransferase >ULN, AST/ALT ratio (AAR) £1 and gamma-glutamyl

transferase >ULN) was evaluated. TAAG score ³3 was present in 32.5% of study population and 40%

of NASH patients. It had a sensitivity of 40%, specificity 26% and AUROC 0.54.

Conclusion: Biochemical scoring system comprising traditional biomarkers did not significantly predict

NASH. Biopsy is the only way to estimate steatohepatitis and/or fibrosis.
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Introduction:

NAFLD encompasses a histological spectrum ranging

from simple steatosis to steatohepatitis, advanced

fibrosis and inflammatory changes.1 NAFLD is an

acquired metabolic stress-induced liver disease

associated with insulin resistance (IR) and genetic

susceptibility, sharing histological similarities with

alcoholic liver disease (ALD) in the absence of

substantial alcohol consumption or other causes of

liver disease2. Two broad types are recognized-simple

steatosis is typically stable while non-alcoholic

steatohepatitis (NASH) is characterized by significant

cell injury and the potential for progression to

cirrhosis3.

Fatty liver may be diagnosed if liver echogenicity

exceeds that of renal cortex and spleen and there is

attenuation of the ultrasound wave, loss of definition

of the diaphragm, and poor delineation of the

intrahepatic architecture. However this finding is not

specific and cannot be used to diagnose NASH. Its

sensitivity range from 60-100% and its specificity from

77-95% in detecting fatty infiltration of the liver4. A

complete diagnosis of fatty liver disease ideally should

define the histology, including the stage and grade of

the disease as well as its etiology.

ALT is a marker of hepatic steatosis or hepatic5 and

NASH has been associated with slight elevation of liver

enzymes mostly ALT and Gamma-glutamyl transferase

(GGT)6. Patient typically present with asymptomatic

serum aminotransferase elevations of 2-3 times the

normal7.

The AST/ALT ratio is approximately 0.8 in normal

subjects. The AST is greater than the ALT 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 hepatitis8. While the AST/ALT ratio lower
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than 1 is highly suggestive of nonalcoholic steato-

hepatitis9.

Excess deposition of fat in the liver is associated with

an elevated serum GGT and insulin resistance10. An

increased GGT level is a risk factor for advanced fibrosis

in NAFLD11 and, with weight loss, a decrease in GGT

activity is predictive of improved lobular inflammation

and fibrosis of liver.

Hepatic steatosis is a manifestation of excessive

triglyceride accumulation in the liver. The major

sources of triglycerides are from fatty acids stored in

adipose tissue and fatty acids newly made within the

liver through de novo lipogenesis12.

The ‘gold standard’ for the diagnosis of NASH is liver

biopsy, which allows us to differentiate simple steatosis

from NASH13. However, there are practical limitations,

including costs and risks. Importantly longer cores are

needed for accurate fibrosis staging13.

The view of this study was to develop a biochemical

score to differentiate NASH from steatosis in NAFLD

and correlate with NAFLD activity score (NAS).

Methods:

It was an observational, cross sectional study. The

study was carried out for a period of 2 years in

Department of Hepatology, Bangabandhu Sheikh

Mujib Medical University (BSMMU), Dhaka,

Bangladesh. Patients of NAFLD attending at Hepatology

department were selected as study population. We took

43 NAFLD patients for biochemical parameters, liver

biopsy and NAS score evaluation in considering the

exclusion and inclusion criteria. NAS score was

constructed according to Kleiner et al. (2005). In our

study we evaluated a biochemical score (TAAG score)

assigned 1 point for each parameter (fasting serum

triglyceride >ULN, ALT>ULN, AST/ALT ratio (AAR) d”1

and GGT >ULN). With a total of 4 possible points of

TAAG score, we assessed and correlate cut-off points

> 3 with NAS (NAFLD activity score) obtained from liver

biopsy.

Patient’s inclusion criteria was ultrasonographic

evidence of fatty liver and exclusion criteria were

significant alcohol intake (more than 20gm/day),viral

hepatitis (HBV, HCV), pregnancy, co-morbid conditions

(COPD, CRF, cardiac failure), hypothyroidism,

consumption of drugs causing fatty change in liver

(steroid, oral contraceptive pill, tamoxifen, amiodarone,

diltiagem, protease inhibitor).

All data were collected from structured questionnaire

and analyzed by SPSS 16 software. Qualitative data

was analyzed by Chi-square test and quantitative data

by student’s t-test. P values below 0.05 considered as

statistically significant.

Ethical consideration:

Ethical clearance for the study was taken from the

Institutional Review Board of BSMMU prior to the

commencement of this study.

Results:

We evaluated 43 patients (26 female, male 17). Patient’s

age, body weight, height, BMI, waist, systolic and

diastolic blood pressure, ALT, AST, AST to ALT ratio,

GGT, fasting blood sugar, 2 hr after breakfast, fasting

serum lipid profile were analyzed. BMI and waist

circumference was calculated according to Western

Pacific Region Office of WHO 2000 criteria and

International Diabetes Federation criteria 2006 for the

South Asians respectively. We grouped the study

population (n=43) into non-NASH fatty liver (NNFL) and

nonalcoholic steatohepatitis (NASH). NNFL was present

in 23 patients and NASH was in 20 patients.

Table-I

 Baseline characteristics of study populations (n = 43).

Variables Mean ± SD

Age (years) 41.1 +  10.5

Weight ( Kg) 67.8 ± 10.3

Height (cm ) 157.5 ± 8.6

BMI Kg/m2 27.3 ± 3.0

Waist circumference (cm) 93.0 ± 6.9

SBP (mm Hg) 120.0 ±  21.7

DBP (mm Hg) 80.7 ± 8.2

ALT (U/L) 48.6± 25.4

AST (U/L) 40.0 ± 25.0

AST/ALT (AAR) 0.8 ± 0.3

GGT 50.0±34.9

FBS (mmol/L) 5.5 ± 1.3

2hrABF (mmol/L) 7.9 ± 1.7

Total Cholesterol (mg/dl) 212.5 ± 43.6

TG (mg/dl) 253.1 ± 202.7

HDL (mg/dl) 37.1 ± 9.8

LDL (mg/dl) 132.4 ± 39.7

Data is expressed as Mean ±SD. SD, Standard deviation.
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In the study 46.5% patients were NASH (M 40%, F

60%). 32.5% NASH patients were in metabolic range.

Mean fasting serum TG level was 253 mg/dl. 41.86%

NASH had TG level in metabolic range (e”150mg/dl).

Serum TG e”ULN had sensitivity of 90% and specificity

of 73% to identify NASH. AUROC is 0.59.

Serum ALT level above the ULN (65 U/L) was present

in 25.5% NAFLD patients. High ALT presents with

NASH was 54.5%. Serum ALT level above ULN not

significantly correlates (p=0.53, chi-square test) in

between NNFL and NASH. Serum ALT >ULN had

sensitivity 30% and specificity 21.7% to identify NASH.

AUROC is 0.56.

AST/ALT (AAR) ratio was d”1 in 79.0% NAFLD patients.

AAR d”1 was present in 75% of NASH individuals and

82.6% of NNFL. In this study AAR not significant

correlates (p=0.54, chi-square test) to identify NASH

from NNFL. AST/ALT ratio (AAR) d”1 had sensitivity

75% and specificity 82.6% to identify NASH.  AUROC

was 0.39.

Serum GGT level (male 15-85U/L, female 5-55 U/L)

above the ULN was 25.5% in study population. Mean

serum GGT was 52 (34.9) U/L. Only 30% of NASH

population presented with serum GGT above the ULN.

Serum GGT >ULN had sensitivity 30% and specificity

21.7% to identify NASH.  AUROC is 0.56.

TAAG score e”3 was present in 32.5% patients and

40% of NASH patients. TAAG score e”3 had a sensitivity

of 40% and specificity of 26.1% not significantly

correlates (p=0.33, chi-square test) to NASH prediction.

ROC curve showing TAAG scoring system e”3 had

sensitivity 40% and specificity 26.1% to identify NASH.

AUROC is 0.54.

Table-II

Clinical and laboratory characteristics of study population (n= 43).

Variables NNFL (NAS 0-4) NASH (NAS  >5-8) P value by

(mean ± SD) (mean ± SD)  Independent

samples T test

Age (years) 39.2±9.5 43.2 ± 11.3 0.22

Weight ( Kg) 66.7±9.7 69.1±11.0 0.45

Height ( cm ) 156.3±8.6 159 ± 8.5 0.31

BMI Kg/m2 27.4±3.3 27.2± 2.7 0.88

Waist circumference (cm) 92.3±5.6 93.8 ± 8.3 0.53

SBP (mm Hg) 117.1±9.8 128.2± 15.2 0.009

DBP (mm Hg) 79.3±8.56 82.2 ± 7.69 0.24

ALT (U/L) 46.4±23.7 51.1±27.7 0.55

AST (U/L) 43.3±32.1 36.1±12.7 0.32

AST/ALT 0.9±0.3 0.80±0.3 0.27

GGT 46.5±29.4 58.3±40.2 0.28

FBS (mmol/L) 5.2±1.3 5.9±1.1 0.74

2hrABF (mmol/L) 7.7±1.4 8.2±2.0 0.43

Total Cholesterol (mg/dl) 209.8±41.4 215.5±46.9 0.67

TG (mg/dl) 262.7±264.6 242.1±97.5 0.73

HDL (mg/dl) 38.0±8.6 36.1±11.2 0.54

LDL (mg/dl) 131.4±37.5 133.4±42.8 0.87

 p value was determined by Independent-Samples T test.

Fig.-1: ROC curve showing TAAG scoring system e”3

had sensitivity 40% and specificity 26.1% to identify

NASH. AUROC is 0.54.
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Discussion:

Our study aim was to create a biochemical scoring

system to predict and identify NASH. Total 43 patients

with ultrasonographic features of fatty liver were

enrolled, who met the inclusion criteria.

Hypertriglyceridaemia was present in 58.1% and

hypercholesterolaemia in 62.7% patients.

Hypertriglyceridaemia has important role in the

pathogenesis of NAFLD and previous studies from Asia

also showed its significant contribution in NAFLD14.

Serum liver enzyme abnormalities in NAFLD are

primarily to elevations of ALT. The majority of elevations

is mild (less than 5 times the upper limit normal) and

exists in all degrees of NAFLD15. In our study, elevated

ALT was present in 25.5% NAFLD, 30% of NASH

population and raised ALT having no correlation

(p=0.53, chi square test) in diagnosing NASH.

AST to ALT ratio (AAR) is usually less than 1 in NAFLD

patients2. AAR > 1 can be an independent risk factor

for advanced fibrosis in NASH according to some

studies4. In our study, 79.0% patients presented with

AAR d”1 having no correlation (p=0.54, chi-square test)

in diagnosing NASH.

The role of GGT, as a marker for disease severity and

diagnostics is still obscure in NAFLD. Serum GGT e”30

U/L is an adequate marker of NASH15. In our study,

serum GGT >ULN did not have any correlation with

(p=0.53, chi-square test) severity of liver disease. It is

not an adequate marker for prediction of NASH.

We proposed a biochemical scoring system (TAAG

score: triglyceride-alanine aminotransferase-aspartate

aminotransferase to alanine aminotransferase ratio-

gamma glutamyl transferase score) for diagnosing

NASH, assigned 1 point for each of the following

characteristics: TG >ULN (150 mg/dl), ALT >ULN (65

U/L), AST/ALT d”1 (AST ranges 15-37 U/L) and GGT

>ULN (male 15-85 U/L, female 5-55 U/L). Biochemical

investigations were done in the Department of

Biochemistry, BSMMU. TAAG score e”3 out of 4

(sensitivity of 40%, specificity of 26%, p=0.25 by chi-

square test, AUROC 0.54) was not a strong predictor

of NASH.

Conclusion:

Biochemical scoring system comprising traditional

biomarkers also did not significantly predict NASH.

Biopsy is the only way to estimate steatohepatitis and/

or fibrosis. We recommend liver biopsy in every patient

of NAFLD with metabolic syndrome whenever possible.
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