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Abstract

Background & Obijectives: The aim of this study is to know if the liver function tests (LFT), particularly gamma
glutamyl transferase (GGT), have a analytical value in diagnosis of metabolic syndrome (MS).

Methods: A cross-sectional, single-center study was carried out with 500 subjects. While other 250 were sex and
age matched healthy control subjects. Blood pressure, liver function tests, fasting blood glucose levels and lipid
profile of the subjects were recorded.

Results: The denote values of alanine amino transferase (ALT), aspartate aminotransferase (AST) and GGT levels
were statistically significantly superior in MS group. The denote values of liver enzymes, for female/ male subjects
in MS group, AST; ALT and GGT respectively. When the sample is divided into quartiles of the GGT levels,
increase in GGT is positively correlated with increased MS prevalence. In ROC analysis GGT is as strongly
associated with the IDF diagnostic components as is each individual IDF component, except elevated systolic
blood pressure. In covariance analysis, there was significant relationship between elevated GGT levels and MS
presence after adjustment for age, sex and MS diagnostic criteria; but not AST and ALT levels. In multivariance
analysis, in MS group, a high GGT was positively associated with CVD prevalance compared to low GGT group
independent of age, sex and smoking habits.

Interpretation & Conclusion: Eminent liver enzymes, though in normal ranges, particularly at higher quartiles,
play a middle part in early diagnosis of fat overflow to the liver. Concerning the accessibility and ease of these
tests in routine clinical practice, they, particularly GGT, have potential to be considered in algorithms for
metabolic syndrome.
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(AST).
Introduction concentration has been aimed at to this disease, in
Metabolic disease, also known as disease X, is the past more than a few years™?. After the
linked with elevated danger for the expansion of classification of the relationship of metabolic
cardiovascular syndrome (CVD). Since its disease with improved cardiovascular syndrome
occurrence is rising global, a large compact of risk, the analysis of metabolic disease has gained
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more significance. Now characterization of MS,
ATP 1l or International Diabetes Federation
(IDF) criteria, contain increased waist border,
raised triglycerides, low HDL, raised fasting
glucose and raised blood pressure (BP), are in use
341 \While not well defined, other experimental
and biochemical markers connected with MS are
known.

Non-alcoholic fatty liver disease (NAFLD),
accounting for asymptomatic increase of
aminotransferase levels in up to 90 per cent of
cases, is the most frequent cause of irregular liver
function tests results ¢,

G-Glutamyl Transferase (GGT) is shown to be an
independent risk factor for the mortality and
morbidity of cardiovascular diseases in recent
epidemiological and clinical studiesl0. In
addition, several prospective studies reported that
baseline serum GGT concentration was an
independent risk factor for the development of
coronary artery disease (CAD), diabetes mellitus,
stroke and hypertension!®*".

Raise liver enzymes, as moderately susceptible
and easily obtain markers of NAFLD, replicate
chronic ectopic fat statement in the liver that may
be helpful in MS diagnosis. With respect to our
clinical explanation, we hypothesize that high
liver function tests, specially GGT levels, are
linked with common metabolic syndrome and in
this distinguishing they may have a analytical
significance in diagnosis of metabolic syndrome.
To test this hypothesis we analyzed liver function
tests (ALT, AST and GGT), blood pressure,
fasting blood glucose levels and lipid profile,
body mass index, and waist perimeter of subjects
not including any known hypertension, diabetes
mellitus, impaired fasting glucose and
hyperlipidemia. By this way, we aimed to show
the importance of liver function tests, especially
GGT, in diagnosis of metabolic syndromel**2,

Materials and Methods

A cross-sectional, single-center study was carried
out between October 2019 and June 2020, in
Index Hospital, with 500 subjects who were

admitted to our Internal Medicine,
Gastroenterology and Endocrinology outpatient
clinic not including any known hypertension,
diabetes mellitus, impair fasting glucose and
hyperlipidemia. 250 subjects were diagnosed with
MS with IDF criteria; while other 250 were
healthy control subjects.

The study was approved by the Index Medical
College Ethics Committee and informed consent
was obtained from patients.

Statistical Methods

We assess the relationship of the standard
analytical mechanism for MS with LFTs. ROC
analysis is used to determine the optimum value
of variables in terms of their sensitivity and
specificity for predicting MS. The univariate
association between CVD status and the presence
or absence of raised LFTs and MS and other
factors was examined using the Chi-squared test,
Student’s t-test and the Chi-squared test of trend.
Covariance study was performed to see the
relationship of liver function tests and MS.

Results
Table: 1 Biological and clinical characteristics of
the study population

MS (n=250) Control (n=250)
Age (£SD) 52.3(3.4) 49.1(2.9)*
FIM (%) 140/110(56) 160/90(64)*
BMI (kg/m?) (SD) 31.9(5) 27.2(5.1)*
HDL (mg/dl) (+SD) 41.1(8.7) 53.2(7.6)*
LDL (mg/dl) (xSD) 132.1(9.9) 114.4(6.6)*
Triglyceride (mg/dl) | 274.5(26.7) 113.7(10.1)*
(xSD)
Systolic BP (mm Hg) | 139.2(12.7) 117.1(9.5)*
(xSD)
Diastolic BP (mm 87.7(8.2) 75.5(4.7)*
Hg) (SD)
AST (U/l) (+£SD) 22.1(10.1) 16.7(5.3)*
ALT (U/l) (+SD) 27.8(10.3) 18.2(3.5)*
GGT (U/l) (+SD) 41.9(11.2) 20(6.1)*
Current smoker n (%) 24(4.7) 28(4.8)*
Dyslipidemia (%) 164(37.8) 26(4.7)*
DM n (%) 37(9.1) 0(0.0)*
IGT n (%) 79(18.6) 3(0.7)*
HT n (%) 139(32.2) 15(2.4)*
CVD n (%) 65(15.4) 18(3.0)*

F/M, female/male; BMI, body mass index; BP, blood
pressure; DM, diabetes mellitus; IGT, impaired
glucose tolerance; HT, hypertension; CVD,
cardiovascular disease. *P value < 0.05
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The major biological and clinical characteristics
of the study population (n=500) separated
between patients with (n=250) or without (n=250)
metabolic syndrome are presented in Table-1.
Seventeen percent of on the whole patients were
diagnosed with hypertension and 21 percent were
with dyslipidemia, 4 percent with diabetes
mellitus and 9 with impaired glucose tolerance.
The indicate body mass index value (BMI) was
superior in MS group than controls, but the
distinction was not statistically significant.

We also compared the liver function tests between
subjects with or without each component of MS.
In this sub criteria analysis, there was no
significant difference of age between subjects
with or without dyslipidemia and abdominal
obesity. However, there was considerable
variation of age between subjects with or without
hypertension, diabetes mellitus and impaired
glucose tolerance. The highest mean values of
liver enzymes has been found in abdominal
obesity group (ALT=31.6 U/l; AST= 25.0 U/I;
GGT= 428 U/l). Only GGT levels were
significantly higher in subjects with dyslipidemia
than subjects without.

The mean values of liver enzymes, for female/
male subjects in control group, AST; ALT and
GGT respectively, were; 17.8/20.4 U/l; 18.3/23.4
U/l; 19.2/26.7 UJ/l. There were statistically
significant differences between genders in liver
enzymes in control group. In MS group, the mean
value of these enzymes respectively were;
21.5/20.7 U/l; 26.9/29.5 U/l; 36.9/43.1 U/l and
there was statistically significant difference
between genders only in GGT levels but not in
AST and ALT levels in MS group.

Discussion

In our study, transaminases are in normal ranges
in 92.2 percent and GGT are in normal ranges in
82.4 per cent of MS patients. In particular ALT
and GGT values are considerably elevated than
manage group but still remain in normal ranges. In
a study of Balogun et al on 90 patients with type 2
diabetes and 90 non diabetic controls the ALT and

GGT values were significantly higher (53.9 1U/I
and 25.3 U/I respectively) in the diabetic group
compared to the controls (35.4 IU/I and 9.2 1U/I
respectively). Moreover, the most predominant
LFT abnormality in diabetic group was found to
be isolated elevation of GGT [**I,

Conclusion

Prominent liver enzymes, while in normal ranges,
particularly at higher quartiles, participate a
middle role in early analysis of fat excess to the
liver. Moreover, GGT may cooperate a role in
early analysis of metabolic syndrome with a high
prognostic value for both metabolic syndrome and
cardiovascular infection presence. Concerning the
availability and ease of these tests in routine
clinical practice and their universal consistency,
these answer point to the possible of liver
enzymes, particularly GGT, to be measured in
algorithms for metabolic syndrome.
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