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Abstract

Background: The Metabolic Syndrome (MetS) is now
considered as global pandemic. According to the findings
from literature data, increased hepatic enzymes may serve
as useful indicators of MetS, but there is inconsistency in
the results. Current research is designed to determine the
association between serum hepatic enzyme level with
MetS in adult Bangladeshi population and to find out
whether altered hepatic enzyme level can be used as
potential biomarker for early detection of MetS.

Materials and methods: This analytical cross-sectional
study included 50 subjects with MetS from Chittagong
Medical College Hospital between January 2022 to
December 2022. Fifty apparently healthy subjects who did
not fulfilled the MetS criteria were selected for Control
group. We used the modified National Cholesterol
Education Program Adult Treatment Panel III criteria to
diagnose MetS. Serum concentrations of Alanine
Aminotransferase (ALT) Aspartate Aminotransferase
(AST) Alkaline Phosphatase (ALP) and y-glutamyl
transferase (GGT) were measured and compared between
groups.

Results: The participants with MetS had significantly
higher mean ALT, AST, ALP and GGT levels than the non-
Mets control group. The mean AST/ALT ratio was
0.67£0.19 and 0.82+0.12, respectively, in participants with
and without MetS (p<0.001). The adjusted Odds Ratios
(OR) were 6.16, 7.316 and 0.115 for elevated ALT, GGT
and AST/ALT ratio respectively for MetS.

Conclusion: ALT, GGT levels and AST/ALT ratio are
easy and efficient serum marker of MetS and may be
helpful for epidemiological screening.

1.[Clinical Pathologist of Laboratories Medicine
[ Chittagong Medical College, Chattogram.
2.[Professor of Biochemistry (Retired)

[ Chittagong Medical College, Chattogram.
3.[Lecturer of of Biochemistry

[ Chittagong Medical College, Chattogram.

4.0 Lecturer of Biochemistry

[J Rangamati Medical College, Rangamati.
5.[JAssistant Professor of Biochemistry

[ Central Medical College, Cumilla.

*Correspondence: Dr. Palash Chowdhury
0 Cell : 01983 4175 51
O E-mail: dr.palash.chowdhury.pc@gmail.com

Submitted on [11116.10.2024
Accepted onl:1123.11.2024

Key words: Dyslipidemia; Hepatic enzymes; Metabolic
syndrome.

Introduction

MetS is a constellation of clinical conditions,
including central obesity, raised blood pressure,
fasting blood glucose and atherogenic
dyslipidemia co-occurring in a single individual.!
A high prevalence of MetS is observed (Estimated
pooled prevalence was 30%) and it is rising in
Bangladesh.? Compared to adults without MetS,
those with the condition have a three fold
increased risk of experiencing severe
cardiovascular events and a two fold increased
risk of dying from them. Against this backdrop,
MetS is considered a global public health issue.
As per systematic review and meta-analysis, MetS
has been related to a elevated risk of hepatic
events, such as acute hepatic failure, hepato-
cellular carcinoma, liver cirrhosis, end-stage liver
diseaseand liver-related mortality.* The pooled
evaluation revealed that patients with MetS had an
overall 86% higher risk of liver-related events.*
Liver enzymes are commonly used biological
markers to assess liver function. ALT, AST, ALP
and GGT act as sensitive indicators to identify
hepatocyte injury.’ These enzymes have emerged
as a topic of interest in risk assessment for
diagnosing MetS. The hazards of metabolic
disorders in connection with elevated levels of
several liver enzymes have been investigated by
an increasing number of researchers.®’ However,
it is still up for debate which liver enzymes are
more accurate markers of MetS.® Multiple
reasearch were carried out worldwide to find out
the relationship between hepatic enzyme levels
and MetS, but results are conflicting.t!!
Moreover, there was not enough information
available in Bangladesh to evaluate the
relationship between liver enzymes and MetS.!2-1¢
So this study investigated the association between
liver enzymes and MetS in the adult Bangladeshi
population.
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Materials and methods

An cross-sectional study with analytical focus was
carried out at Chittagong Medical College
Hospital, Chattogram, Bangladesh from January
2022 to December 2022. The ethical review
committee of Chittagong Medical College
approved the study protocol (Certificate of approval
no: CMC/PG/2022/854; Date 16/06/2022). After
describing the study objectives and role of the
participants in the study,written informed consent
was obtained from the participants.

Participants were selected from Department of
Endocrinology and Department of Medicine of
Chittagong Medical College Hospital. According
to modified NCEP ATP III criteria, MetS is
diagnosed when =3 out of the following 5
components are present:-

i) Abdominal obesity:-Waist circumference =90
c¢m in men, =80 cm in women (For Asian people)

ii) Elevated fasting blood sugar :-FPG 100 mg/dl
(or 5.6 mmol/L) or on drug therapy for elevated
glucose.

iii) Elevated blood pressure :-SBP = 130 mmHg
or DBP = 85 mmHg or on drug therapy for
elevated blood pressure.

iv) Elevated triglycerides:-TG = 150 mg/dl or on
drug therapy for elevated Triglyceride.

v) Low HDL-C:- HDL-C<40 mg/dl in men, <50
mg/dl in women or on drug therapy for low HDL-C.

Adult subjects (Age >18-60 years) with or
without MetS as per the modified NCEP ATP III
criteria were included in this study and based on
the presence of MetS, study samples were
classified in two groups: Group A (Subjects who
fulfilled MetS criteria) and Group B (Subjects
who didn’t fulfill MetS criteria).!” Patients with
known cardiovascular disease, liver disease ,renal
disease, pulmonary disease, acute severe septic
condition, chronic severe debilitating, diseases
(e.g. Malignancy, HIV infection) were excluded.
Individuals with history of alcoholism and/or
smoking, who were under steatogenic drugs (e.g
Amiodarone, Calciumchannel blocker, Estrogen,
Tamoxifen, Valproic acid etc) and subjects
receiving drugs that affect liver enzymes (e.g
Salicylates, Diuretics, Ethambutol, Pyrazinamide)
were also excluded.
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Data were collected by a structured proforma.
Physical examinations for anthropometric
measurements of each subject were done. Fasting
blood samples were collected from all participants
and serum was separated by centrifugation in
Biochemistry Department of Chittagong Medical
College. Sample was be stored at 2 - 8°C for up to
7 days. Estimation of Fasting Blood Sugar (FBS)
lipid profile [Total Cholesterol (TC) Triglyceride
(TG) Low-Density Lipoprotein (LDL-C) and
High-Density Lipoprotein (HDL-C)] Liver
Enzymes (ALT, AST, ALP and GGT) were done
in the laboratory by using Dimension EXL 200-
Siemens, Germany and Beckman Coulter AU 480,
OMC, USA.

Data were processed and analyzed by SPSS
Windows version 23.0. Qualitative variables were
expressed as frequency (Percentage) and
compared between groups by Chi-square test.
Quantitative data were expressed as mean +SD
and independent sample t test was used to test the
difference between two means. Unconditional
logistic regression analysis was performed to
determine the odds of hepatic enzyme level status
in predicting MetS. Pearson correlation was used
to determine the correlation between two
quantitative variables. p value <0.05 was
considered statistically significant.

Results

A total number of 100 subjects with the age range
of 18-60 years according to inclusion criteria were
included. Fifty subjects with MetS were taken as
Group A and 50 apparently healthy individuals
without MetS, were taken as Group B. Table I
shows that the mean age of the participants with
MetS were 46.3+£10.2 years, which was
significantly higher than the mean age of the
participants without MetS (37.1£9.6 years). Both
groups were similar regarding gender distribution.
Mean Body Mass Index (BMI) and Waist
Circumference (WC) were significantly higher
among participants with MetS than their
counterparts. A significantly higher proportion of
the participants with MetS reported positive
family history of obesity than the control group.
Mean blood pressure and proportion of
participants with elevated blood pressure were
significantly higher among participants with MetS
than their counterpart.
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Table I Demographic and clinical of the participants with
and without MetS

Variables [ Group AlJ  Group Bl  p value
00 (n=50)00  (n=50)

Age, years [J 4631020 37.1£9.600 <0.0017S
Sex [ \ 0

[l Male [J 24 (48.0)71 26 (52.0)71 0.689™NS
" Female 0 26 (52.0)0 24 (48.0)C

BMI, kg/m?2"! 26.3+2.101  22.0£0.80] <0.001S
WC, cm[] 99.8+7.801 81.1+5.00 <0.0017S
SBP, mmHg[ 142.249.201119.3+11.2[0 <0.0017S
DBP, mmHg' 86.7+4.511 74.4+5.501 <0.001S
On antihypertensive [] 10 (20.0)CJ 0(0)1 0.001%S
F/H of hypertension [ 20 (40.0)0) 5 (10.0)[1 <0.001%S

Data were expressed as mean = SD or frequency (%).
tIndependent sample t-test, *Chi-square test. S:

Significant statistically, N'S: Not Significant statistically.

Table II shows that the mean FBS, TC, TG and
LDL-C levels were significantly higher among the
among participants with MetS than their
counterpart and opposite trend was observed
regarding the mean HDL-C level.

Table II Blood sugar and lipid profile levels of the
participants with and without MetS

Variables [ Group Al Group B[] p value
O (n=50)C] (n=50)

FBS, mg/dlT] 145.4+48.501  97.6+13.801  <0.0017S
TC, mg/dl] 199.3+38.401  149.3+24.301  <0.0017S
TG, mg/dll] 262.6+£86.601  115.2429.701  <0.001TS
LDL-C, mg/dI[]  126.4+33.000  87.1£24.601  <0.0017S
HDL-C, mg/dll] 37.8+£7.000 457580 <0.0017S

Data were expressed as mean +SD. fIndependent sample
t-test, S: Significant statistically.

Table III shows that, mean serum levels of ALT,
AST, ALP and GGT were higher in Group A than
Group B. All the differences were significant
statistically (p<0.05). Significantly higher
proportion of the participants with MetS had
elevated level of serum ALT, AST and GGT level
than the participants without MetS (p<0.05).

Table III Liver enzyme of the participants with and
without MetS

Variables [ Group Al Group B[] p value
oo (n=50)0] (n=50)

ALT, U/LO) 41.7+12.6(] 27.2+8.90 <0.0017S
ALT category[] O O

“INormal 21 (42.0)01  49(98.0)0 <0.001%S
U Elevated [ 29 (58.0)(] 1(2.0)1J

AST, U/LUJ 28.12+9.81J 22.4+7.001 <0.001%S
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Variables [ Group Al Group B[J p value
oo (n=50)1 (n=50)

AST categoryl] 0 O

[1Normal [J 10 (20.0)[1 23 (46.0)[1  0.001%S
" Elevated [ 40 (80.0)01 27 (54.0)01

ALP, U/LDI 79.8+25.6)  70.7+14.80)  0.0317S
ALP category[ O O

[1Normal 47 (94.0) 50 (100.0)71 0.242"NS
“ Elevated [ 3(6.0)0) 0 (0)[]

GGT, U/L[J 48.71440  25.9+8.10 <0.0017S
GGT category(] 0 O

[1Normal [J 20 (40.0)01 49 (98.0)[1 <0.001%S
HElevated [ 30 (60.0) 1(2.0)

Data were expressed as mean = SD or frequency (%).

FIndependent

Significant statistically, NS: Not Significant statistically

sample t-test;,

*Chi-square test.

S:

1.007
p=0001, Independnet sample t test

] 1

Mean ASTIALT

P

T T
VNN MetS {ne=g0) Vithout MetS (n=50)

Study Group

Eror bars: +~ 1 5D

Figure 1 Mean AST/ALT ratio between participants with
and without MetS

Figure 1 shows that the mean AST/ALT was
0.67+0.19 and 0.82+0.12 in the participants with
and without MetS respectively.

In the whole sample, serum levels of ALT, AST,
ALP and GGT significantly correlate significantly
with WC, DBP, SBP, FBS and TG. On the other
hand, HDL-C has a significant negative
correlation with serum levels of ALT, AST, ALP
and GGT. AST/ALT ratio has a significant
negative correlation with WC, DBP, SBP, FBS and
TG and a significant positive correlation with
HDL-C level (Table IV). The total components of
MetS of individuals had a positive correlation
with serum ALT level (r=0.508, p<0.001) AST
level (r= 0.426, p<0.001) ALP level (r= 0.280,
p=0.005) and GGT level (r= 0.612, p<0.001).
They negatively correlated with serum AST/ALT
ratio (r=-0.396, p<0.001).
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Table IV Relation of liver enzymes (ALT, AST, ALP and
GGT), and AST/ALT ratio with components of MetS

Components of MetS[] Liver enzymes

0 O ALTO  ASTO ALPO GGTUAST/ALT
WCL rvalue [ 53700 47000 37600 69200 -0.327
0 pvalue 0 <0.00171 <0.00171<0.0017<0.0017  <0.001
DBPLI  rvalue [ Slel 4650 28700 6410 -0.373
0 pvalue 0 <0.00171 <0.00177 .0047<0.0017  <0.001
SBPLI  rvalue [ S1000 45100 32200 65200 -0.341
0 pvalue 0 <0.00171 <0.00171<0.0017<0.0017  <0.001
FBSC'  rvalue [/ 44100 278010 30900 46800 -0.240
O pvalue 0 <0.0010 .0057 .00270<0.001C  <0.001
TGO rvalue [ S0700 44100 25900 63400 0427
0 pvalue 0 <0.00171 <0.00177 .00907<0.0017  <0.001
HDL-CL r value [/ -32600 -34800 -29700 -42800  0.214
O p value [0 00117 <0.0017.0037<0.0010  <0.001

r= Pearson correlation coefficient.

Table V shows the logistic regression analysis
results for the presence of MetS in relation to liver
enzymes adjusting for age and gender. The normal
level of liver enzymes is set as the reference
value, and elevated ALT and GGT levels showed
a statistically significant increased risk of MetS.
Compared with the normal ALT group,
participants with elevated ALT had a 6.16 higher
chance of having MetS. The highest effect size
was detected for GGT, for which the OR value for
the elevated versus normal level was 7.316, as a
continuous variable with a lower AST/ALT ratio
had more chance of MetS.

Table V Logistic regression analysis for the presence of
MetS in relation with liver enzymes

Variables [ Pl OR95% CI for ORp value

0 a [ LowerlJ Upperl

ALT (Normal vs. elevated) 1.8977 6.619C7 2.4160124.79177 0.002
AST (Normal vs. elevated) ] 0.67571 1.96477 08107 5.37871 0.340
ALP (Normal vs. elevated) 0.0187 1.01811 0.903C 1.11671 0.430
GGT (Normal vs. elevated) ! 1.990) 7.316[0 3.8781133.553C0 0.003
AST/ALT ratio (Continuous) " -2.1501 0.11507 0.00811 0.67471 0.032

B : Beta coefficient, OR: Odds Ratio, CI: Confidence Interval.

Discussion

Study results showed that there was a statistical
difference of hepatic enzymes levels between
individuals with Mets and those without MetS.
Significant associations were detected for
elevated level of ALT, AST and GGT. Regression
analyses revealed independent association of
MetS with elevated ALT, GGT level and
AST/ALT ratio. It provided more evidence that
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the likelihood of developing MetS and raised
hepatic enzyme levels are related.

In the present study, the participants with MetS
was comparatively older than the control group.
Similar observation was reported by Zhang et al.
where the mean age was 44.9+10.4 and 42.1£8.7
years, respectively in MetS and control groups.
Advanced age is an independent predictor of MetS
in previous study.'®1?

Previous study from Bangladesh found that, GGT
level, not the ALT level was significantly higher in
subjects with MetS than the healthy controls.?’ In
contrast, from the data presented in the current
study, there was an association between the
increases in four liver enzymes (ALT, AST, ALP
and GGT) and MetS when compared with adults
not fulfilling the diagnostic criteria of MetS.
Similar results were reported from other
geographic regions.® Hepatocytic fat deposition
appears to be related to the development of
NAFLD, especially in cases where obesity,
diabetes and hypertriglyceridemia cause oxidative
stress, damage and inflammation in the liver
tissue. In the present research, independent
association between MetS and increased ALT
supports these findings. Patel et al. showed
hepatic insulin resistance and NAFLD were linked
to increased visceral fat deposition, raised liver
enzymes and MetS.?!

In the present study, positive linear correlations
with MetS and liver enzymes were found.
Moreover, given the growing quantity of the MetS
constituents, the study observed significantly
higher number of the subjects with elevated ALT
and GGT level. Pereral et al. and Salama et al.
found thata higher chance of developing MetS is
linked to elevated liver marker (ALT, AST and
ALP) concentrations.®!? They noticed not only
positive linear correlation with MetS but also with
the increasing number of the MetS
components.”!0 Aliabadi et al. found that there is
significant association betweenelevated ALT level
and MetS components, but regarding AST level,
they discovered that there are no significant
associations between AST level and any of the
MetS components.?? These results suggested that,
compared to AST, ALT level is more accurate
liver marker for diagnosis of MetS.
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After being corrected for age and sex, the results
have demonstrated that the association between
high ALT, GGT level and lower AST/ALT ratio
were statistically significant (p < 0.05). In the
logistic regression analysis, the highest effect size
was observed for elevated GGT level in the
present study (OR: 7.316). Since oxidative stress
and subclinical inflammation are significant
aspects of MetS, elevated GGT level may serve as
a diagnostic for both conditions. A meta-analysis
of prospective cohort studies demonstrates
positive association between increased GGT
levels and the risk of development of MetS,
regardless of alcohol intake. When combined with
consistency in mechanistic studies, GGT can be a
useful indicator for MetSprediction.?> The
favourable positive association between GGT and
MetS could be attributed to a number of different
processes. Firstly, GGT is positively associated
with IR and abdominal obesity measures in non-
diabetic people, while the pathophysiology of
MetS is likely to be significantly influenced by
both abdominal obesity and IR.?*?3 Furthermore,
future levels of inflammatory markers, including
fibrinogen, F2- isoprostanesand C-reactive
protein can be predicted by GGT.?°

Other than the ALT and GGT level, AST/ALT
ratio had an independent association with MetS in
the current study. Moreover, this ration had a
significant negative correlation with the number
of MetS component in the present study
population. Changes in ALT and AST indicates
hepatocyte damage and liver disorder. In this
scenario, although both ALT and AST activity
accelerates, but their serum level doesnot elevate
in parallel. Raised serum transaminase level is
viewed as an expression of hepatic dysfunction.
On the other hand, severity and prognosis of liver
diseases are correlated with AST/ALT ratio.
Researchers have demonstrated that AST/ALT can
be utilized as a useful marker of MetS both in
adolescent and adult. 2730

Limitations

The study was conducted in only one center,
which may only represent part of the population.
The study’s cross-sectional design was another
limitation, which couldn’t demonstrate the
temporal relationship between MetS and elevated
liver enzymes. The absence of hepatotrophic virus
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screening and USG evaluation of HBS made it
impossible to exclude the influence of other
factors as the cause of raised hepatic enzymes.

Conclusion

In conclusion, elevated liver enzymes, especially
ALT and GGT and low AST/ALT ratio are
associated with MetS and correlated with many
components of MetS. So, its measurements could
be used as simple tests in the early diagnosis of
MetS in daily medical practice and
epidemiological screening. The daily medical
practice in Bangladesh incorporates liver
enzymes, particularly ALT and AST, in routine
labs. Depending on its simplicity, affordable price
and reproducibility, liver enzyme estimation may
be of value to predicting MetS.

Recommendations

Based on the present findings, it is recommended
to include routine screening of serum ALT and
GGT levels in individuals at risk of MetS for early
detection and intervention. Lifestyle modifications
such as weight loss, healthy diet, regular physical
activity and exercise should be prioritized to
improve metabolic health. Public awareness
campaigns and health care provider training
programs are crucial for highlighting the link
between liver enzymes and MetS. Policy
initiatives should support regular health check up
and integrated care approaches for managing these
patients. Further research is essential to validate
findings and develop targeted management
strategies.
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