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Abstract:

Background: Nonalcoholic steatohepatitis (NASH) and advanced fibrosis are the spectrum of nonalcoholic fatty liver
disease (NAFLD) that may progress to cirrhosis. Objective: We aimed to determine the detecting capacity of alanine
aminotransferase (ALT), aspartate aminotransferase (AST) and gamma glutamyl transpeptidase (GGT) for NASH and
significant fibrosis. Methods: Demographic and laboratory data of 502 sonologically diagnosed NAFLD patients were
retrospectively analysed. Area under receiver operating characteristics curve (AUROC) was performed for NASH and
fibrosis score >2 (significant fibrosis) with ALT, AST and GGT of 233 biopsied patients. Results: Of 502 patients ALT,
AST and GGT was elevated in 252 (50.1%), 184 (36.7%) and 138 (27.4%) respectively. There was no difference in histo-
logical activity and fibrosis score between normal and elevated ALT and AST. Forty two (40.2%) NASH and 23(20.2%)
significant fibrosis had normal ALT level. GGT was differed in NASH and Non NASH (p< .005) and between significant
fibrosis (p<.01) and insignificant fibrosis. To detect NASH AUROC curve of GGT was 67.5%, whereas of ALT and AST
was 55.2% and 55.7%. For significant fibrosis AUROC curve of ALT, AST and GGT was 44, 50 and 68.4 % respectively.
GGT level of 39.5 U/L could detect NASH with a 63% sensitivity and 65% specificity irrespective of sex. GGT 40.5U/L
had 60% sensitivity and 59 % specificity to detect significant fibrosis. For fibrosis >2 AURQC curve was 75.4% in male.
Conclusion: No optimal ALT and AST level could detect NASH and fibrosis. GGT level of 40 U/L had a better detecting
capacity for NASH and fibrosis especially in male.
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Introduction: that high levels of ALT are correlated with a higher risk of

NASH®* 7. However, some studies have shown that
Nonalcoholic fatty liver disease (NAFLD), which may

present as simple fatty liver, steatohepatitis (NASH) or
1,

patients with normal ALT levels may also have histologi-

cal features of NASH and be at risk for disease progres-

. .1
even cirrhosis "~ represents the most common cause of

sion *°. AST or ALT level greater than twice the upper
chronic liver disease in industrialized countries **. Preva-

lence of NAFLD in adult Asian both in developing and

limit of normal had a positive predictive value (PPV) for
bridging fibrosis of 21% and a negative predictive value

developed population has been increasing. The figures (NPV) of 93% ™. An AST greater than twice the upper
vary from 9 to 30% in Japan, 5-24% in China, 5 to 28% in

India, 18% in Korea, 30% in Malaysia and 5% in

limit of normal was also independently predictive of
portal or bridging fibrosis in an Asian study of 60 patients

Singapore®. Transaminases, Alanine aminotransferase with NAFLD ". However, other studies have failed to
(ALT) and Aspartate aminotransferase (AST) are indica-

tors of hepatocellular injury. Several studies demonstrated

confirm an association between simple aminotransferase

levels and degree of fibrosis in patients who have NAFLD

: 12,1314 Furthermore, studies comparing NAFLD patients
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E-mail: shahinul67@yahoo.com Mobile : 019 73007173 persistently normal ALT levels found no difference in the

who had persistently raised ALT levels to those who had
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prevalence of advanced fibrosis and cirrhosis between the

5, 16

groups '> '*. The association between aminotransferase

levels and histological changes are therefore inconsistent.

The hydrolysis of glutathione is mainly done by gamma
glutamy! trans—peptidase (GGT), which is a membrane
bound glycoprotein and it also catalyses the transfer of the
glutamyl groups from one peptide to another '’. The GGT
activity is considered as a sensitive index of the hepatobil-
iary dysfunction than alkaline phosphatase, due to its
presence in the microsomes and the plasma membranes of
hepatocytes '*. The serum gamma glutamyl transpeptidase
levels rise and return to normal levels later in the liver
diseases than the transaminases levels. So, the estimation
of GGT is of some value in chronic hepatitis, when the
values persist in high levels. The gamma glutamyl trans-
peptidase level may rise more than any other enzymes and
it persists for prolonged periods. The chronic hepatitis
which is caused by the hepatitis B and C viruses is associ-
ated with high GGT levels, which can be used as a nonin-
vasive diagnostic marker and as a predictor of fibrosis'* %
study to
clinical,biochemical character of NAFLD patients in

We have designed this differentiate
normal and elevated ALT level and histological changes
in elevated and normal ALT, AST and GGT level. Detect-
ing capacity of ALT, AST and GGT for NASH and signifi-

cant fibrosis were also studied.

Methods:

Study population:

Records of a number of total 502 adult patients with
NAFLD were available in the Department Hepatology of
the Bangabandhu Sheikh Mujib Medical University
between January 2009 and July 2013 retrospectively.
Diagnosis of fatty liver by ultrasonography was defined
by the presence of at least two or three abnormal findings
including diffusely increased echogenicity (“bright™) liver
with liver echogenicity stronger than kidney or spleen and
either deep attenuation of ultrasound signal or vascular
blurring. In particular, all patients were negative for
hepatitis B surface antigen and antibodies against hepati-
tis C virus (anti-HCV), they reported no alcohol use or a
weekly alcohol use <210 g for male patients and <140 g
for female patients. They were not on any potentially

hepatotoxic drug or agent that could give rise to elevated
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enzymes or fatty change. Autoimmune hepatitis, Wilsons
disease, Haemochromatosis and hypothyroidism were
excluded by clinical evaluation and relevant laboratory
investigation. Disease of bile duct, lungs, pancreas, brain,
gall bladder, kidneys and the heart muscles were excluded
by clinical evaluation and imaging because these may be
reason of elevated GGT level 21.

Clinical and Laboratory Data:

Clinical and laboratory information were obtained from
502 eligible medical records. Demographic and baseline
data ; age , sex and body mass index (BMI), laboratory
information on levels of ALT, AST and GGT, total serum
cholesterol and triglycerides, low density lipoprotein
(LDL), high density lipoprotein (HDL), fasting blood
sugar (FBS) were recorded. ALT and AST level of 40 U/L
and GGT level of 65U/L for male and 40U/L for female
was considered as normal. Metabolic syndrome was
defined according to Asian criteria 22, and three of the
five listed criteria were considered: waist circumference >
80 cm for women and > 90 cm for men, serum triglyceride
> 150 mg/dL (1.7 mmol/L), serum high-density lipopro-
teins (HDL) cholesterol < 50 mg/dL (1.3 mmol/L) for
women and < 40 mg/dL (1 mmol/L) for men, elevated
blood pressure (systolic blood pressure > 130 and or
diastolic blood pressure > 85 mmHg or drug treatment for
hypertension) and fasting plasma glucose concentration >
100 mg/dL (5.6 mmol/L) or drug treatment for diabetes.
Obesity was defined as BMI > 25 kg/m2 and < 25 kg/m?

was defined as nonobese.
Histological assessment:

Liver histopathology reports of the 233 patients were
available. The diagnosis of NASH was based on the
criteria of Brunt et al *, as modified by Kleiner et al**. In
this scoring system, the degree of disease activity in
NAFLD was evaluated using the NAFLD Activity Score
(NAS), which was calculated as the unweighted sum of
the scores for steatosis (0-3), lobular inflammation (0-3),
and hepatocyte ballooning (0-2); therefore, the score
ranged from 0 to 8. A NAS of 5 or more was diagnosed as
“definitive NASH”, a NAS of <5 considered as
non-NASH fatty liver (NNFL). The hepatic fibrosis
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staging was as follows: 0 = no fibrosis; 1 = zone 3 fibrosis
only; 2 = zone 3 and portal/ periportal fibrosis; 3 = bridg-
ing fibrosis; and 4 = cirrhosis.

Statistical analysis:

Statistical analyses were performed by SPSS® for
Windows® ver 15 (SPSS Inc., Chicago, IL, USA). The
results are presented as the mean + SD for the quantitative
data and as numbers or percentages for the categorical or
qualitative data. The statistical differences in the quantita-
tive data were assessed using a f test. Receiver operating
characterstics (ROC) curve was built to explore sensitiv-
ity and specificity. The qualitative data were compared
using the x* test. For all of the tests, significance was
achieved at P < 0.05.

Results:

We found the documents of 502 patients who fulfilled the
criteria of fatty liver. Females were dominating 297
(59.2%) and males were 205 (40.8%). Mean age of the
study population was 40.7 £ 10.0 years, most of the popu-
lations 343 (68.4%) were of 31 to 50 years of age. Accord-
ing to Asian criteria 56 (11.2%) had normal BMI, 72
(14.3%) were overweight, 270 (53.8%) were obese I and
104 (20.7%) were obese 1. ALT, AST and GGT level was
53.0£51.2,44.1 £47.8 and 47.1 + 33.5 U/L respectively.
Fasting blood sugar was 5.7 + 1.8 mmol /Lt, insulin resist-
ance index was 1.8 = 1.3 U/L, HDL level was 37.1 £+ 8.7
mg/dl and triglyceride was 227 + 132.2 mg/dl. Diabetic
and hypertensive were 125 (25.8%) and 123 (26.9%)
respectively. Waist circumference was high in 302
(69.6%), HDL level was low in 252 (65.6%) and TG was
high in 319 (72.8%). Over all metabolic syndrome was
prevailing in 272 (59.9%). ALT was elevated in 252
(50.1%), AST was elevated in 184 (36.7%) and GGT was
elevated in 138 (27.4%) of the study population. Elevated
ALT was positively correlated with AST and GGT level.
ALT was elevated in younger age, male sex and higher
triglyceride level (Table I). BMI, fasting blood sugar,
lower HDL, insulin resistance index, metabolic syndrome
didn’t differed significantly in patient with elevated and
normal ALT.

Table -1

Base line characteristics and differences with ALT level

Variable ALT ALT
Normal <_ Elevated >
40U/L 40 U/L
N =250 N =252
Age (years) (mean £SD) 42.0 £ 10.2 30.7+£9.8
AST U/L 31.2+ 144 56.5+63.4
GGTU/L 39.1+£30.3 58.6+34.9
BMI Kg/m2 275+3.38 269+39
Insulin resistance
index 1.8+1.2 19+£14
Fasting blood sugar
mmol/l 57+1.6 57+1.8
HDL- Cholesterol
mg/dl 37.1+838 37.0+8.5
Triglyceride mg/dl 209.2£117.5 2427+ 1442
Waist circu mference
cm 93.319.7 92.8+£10.5
Sex
Male n (%) 73(35.8) 132(64.2)
Female n (%) 177(59.6) 120(40.4)
Hypertension no(%) 81 (59.6) 54 (40.4)
Metabolic syndro me
no (%) 147(48.8) 154 (51.2)

Valus are shown is mean + SD, no(%) statistica analysis
was done with t-tast, x2 test: GGT= Gamma Glutamyl
Transpeptidase , BMI = body mass index , AST = aspar-

tatc aminotransferase, ALT = alanine aminotransferase.

Histology and enzyme levels:

Histological evaluation was available in 233 cases; Non
NASH was 14 (6.1%), border line NASH was 116
(49.8%) and definite NASH was 103 (44.2%). Grade I, 11
and Il steatosis was 92(39.5%), 106 (45.5%) and 35
(15.0%). No ballooning was seen in 9(3.9%), grade T and
11 ballooning was in 175 (75.4%) and 48 (20.7%). Lobular
inflammation was absent in 13 (5.6%), grade I, IT and I11
was seen in 120 (51.5%), 95 (40.8%) and 5 (2.1%) cases
respectively. Fibrosis <2 was 173 (74.1%) and > 2 was 60
(25.9%). Steatosis was very strongly differed (p=.001) in

elevated and normal GGT level. Steatosis was signifi-
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Table-IT
Histological Differences with Transaminases and GGT level

Variable ALT ALT AST AST GGT GGT

Normal Elevated Normal Elevated Normal Elevated
Steatosis 1.6+0.7 1.8+0.7* 1.6+£0.7 1.9+0.7* 1.6+0.8 2.1£0.7**
Lobular 1.440.6 1.4+0.6 1.4+0.6 1.4+0.6 1.5+0.6 1.6+£0.5
Inflammation
Ballooning 1.2+0.5 1.1+0.4 1.2+0.5 1.2+0.4 1.24+0.5 1.2+0.4
NAS 42+1.2 44413 42+1.2 4,5+1.2 42+1.2 4,9+1.0**
NASH N (%) 42(40.2) 61(46.9%) 57(41.9%) 40(45.5%) 61(41.7%) 42(75.0% )***
Fibrosis 1.24+0.8 1.2+0.8 1.2+0.8 1.3+0.8 1.1+0.7 1.4+0.8*
Fibrosis > 2 N (%) 23(20.2%) 37(30.3%) 39(26.4%) 21(28.1%) 31(14.1%) 29 (32.4%)**

Valus are shown is mean + SD, no(%) statistica analysis was done with unpaired t-tast, x* test:

GGT= Gamma Glutamyl Transpeptidase , BMI = body mass index , AST = alanine aminotransferase,

ALT = aspartate aminotransferase.

cantly higher with elevated ALT and AST level also.
Lobular inflammation and ballooning was not differed
significantly in elevated and normal ALT, AST and GGT
level. NAS was similar in ALT and AST level but it was
differed with elevated and normal GGT level (p= .002).
Fibrosis was similar in ALT and AST of normal and
elevated level. Fibrosis was higher (p=.01) with elevated
GGT level. Here only GGT was elevated with increasing
NAS and fibrosis score. GGT was positively correlated
with NAS (p=.01) and fibrosis (p=.01) but ALT and AST
did not correlated with NAS and fibrosis. Forty two
(40.2%) NASH and 23(20.2%) significant fibrosis was
prevailing with normal ALT level. In normal AST level
NASH was 57(41.9%) and significant fibrosis was
39(26.4%). In current status of normal GGT level NASH
was 61(41.7%) and
31(14.1%).(Table II)

significant  fibrosis  was

A receiver operating characteristic (ROC) curve express
that GGT level of 39.5 U/L could detect NASH with 63%
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sensitivity and 65% specificity. The area under the ROC
(AUROC) curve was 67.5%(Figure I). There were no
significant difference in the level of GGT in male and
female to detect NASH. The AUROC curve for ALT and
AST to detect NASH was only 55.2% and 55.7%.

For diagnosing fibrosis > 2 AST/ALT was not very useful
because AUROC curve was only 55%, for AST it was
50% and for ALT it was 44%. GGT was better to detect
fibrosis > 2 with AUROC was 68.3% (Figure I1). A value
of GGT 40.5U/L had 60% sensitivity and 59 % specificity.
In male it had strongest detecting capacity with AUROC
curve was 75.4 % whereas in female it was 65.2%. Sensi-
tivity for NASH and significant fibrosis decreased with
progressively higher GGT level, while specificity for
NASH and advanced fibrosis increased with progres-

sively higher GGT level.
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Fig-1: Recciver operating characteristic curve to detect

nonalcoholic steatohepatitis with GGT level

ROC Curve

o

i

Sensitivity

b
1

¥ T T
1) 02 da e oe m
1 - Specificity

Diagonal segmenis are produced by lies
Fig-I1: Receiver operating characteristic curve to detect
significant fibrosis with GGT level

Discussion:

This retrospective series from Bangladesh is the largest
study ever been published from Bangladesh where 502
NAFLD patients were included and 233 were biopsied.
Female were 297 (59.2%) but sex did not influenced the
development of NASH in this series. Our findings are in
accordance with previous study from Bangladesh
5 Metabolic syndrome was present in 272(59.9%) but
triglyceride (TG) was high in 319(72.8%).This could be
justified as TG has long been considered as major factor in
the development of NAFLD®,

ALT was elevated in 252 (50.1%) and AST was elevated
in 184 (36.7%) cases in our study. This number of patients

with elevated ALT was lower than a recent study

because in that study ALT> 35 U/L was considered as
elevated but we considered it >40 U/L, though the same
kit was used for ALT and AST estimation. This is in
accordance with recent reports from Malaysia where
elevated ALT and AST was 47.8 % and 19.6% 7. In
another report from India observed that NAFLD with
normal transaminases is common in Indian population
also °. Elevated ALT was associated with elevated AST,
GGT, younger age, male sex and higher triglyceride level.
Study from USA with multi ethnic origin support these
correlation of ALT with AST, age and sex as well as
higher ALT is long been considered in male than female 2.
Progression of more than 20% of NAFLD to NASH and
advanced fibrosis leads to significant morbidity and
mortality with cirrhosis and hepatocellular carcinoma in
the long run * *°. For this reason traditionally elevated
ALT and AST is considered for further clinical, radiologi-
cal and histological evaluation. Our study shows depend-
ence on elevated ALT level would lead to denial of detec-
tion 40.2% NASH and 20.2% significant fibrosis which is
41.9% and 26.4% for AST. It has been suggested by other
reports that elevated liver enzymes does not strongly
correlate with the level of liver injury, fibrosis or inflam-
mation '>*' Steatosis was differed with different values of
ALT level in our study but not with ballooning, lobular
inflammation and fibrosis level. Study from Iran 26
explored that ALT had correlation with steatosis but not
with necroinflammation. Ballooning and fibrosis did not
differ with ALT level in the study by Verma et al **. Wong
ct al. confirmed that ALT levels do not correlate well with
metabolic and histological parameters in patients with
NAFLD. Their results demonstrated that NASH and
significant fibrosis can be found even among those with
ALT below half of the upper normal limit*2. Another
retrospective study on 233 obese women showed that
patients with ALT < 19 UL had less severe histopatho-
logic findings. However, 23% and 5% of patients still had
NASH and advanced fibrosis, respectively *.

GGT was elevated in 138 (27.4%) of the study population.
It could correlate with NAS and fibrosis, had better
AUROC curve, sensitivity and specificity. The GGT
activity is considered in previous study as a sensitive
index of liver dysfunction due to its presence in the micro-

somes and the plasma membranes of hepatocytes'®, GGT
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levels rise and return to normal levels later in the liver
diseases than the transaminases levels®*. This could be the
appropriate explanation for better AUROC curve of GGT
for detecting NASH and advanced fibrosis. A lower level
than presently accepted as normal that is of 40 U/L had
better sensitivity and specificity for NASH and advanced
fibrosis irrespective of sex.

Conclusion:

In conclusion, ALT and AST is not good detector for
NASH in NAFLD. There are no ALT and AST cut-off
value to predict disease severity, including NASH and
significant fibrosis. GGT cut off value of 40 U/L is a better
detector than ALT and AST for NASH and significant
fibrosis. Fibrosis was better detected in male. NAFLD
patients with high suspicion of NASH and significant
fibrosis and GGT of > 40 U/L especially in male are the
candidates for liver biopsy for further workup in NAFLD.
We have got the limitations of single time estimation of
liver enzymes and histology which may miss the dynamic
status of histological activities and transaminases and
summative effect fibrosis for long duration. All the
patients were from single center and of same ethnicity and
inter observer variability for histopathology could not

elucidated.
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