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ABSTRACT
Introduction: Features of metabolic syndrome and non alcoholic
fatty liver disease (NAFLD) are strongly associated with one
another. NAFLD has also been proposed as a component of
metabolic syndrome. Hepatocyte damage as a consequence
of hepatic fat accumulation is characterized by the release of
aspartate transaminase (AST) and alanine transaminase (ALT)
enzymes from damaged liver cells into the blood. AST/ALT
ratio can be used to differentiate alcoholic liver disease from
NAFLD. The present study aimed to determine AST/ALT ratio in
individuals with metabolic syndrome and in healthy controls and
to correlate it with the components of metabolic syndrome.
Material and methods: 50 subjects with metabolic syndrome and
50 healthy, age and gender matched individuals without features
of metabolic syndrome were enrolled for the study. Fasting
venous samples collected from the study group were estimated
for glucose, AST, ALT, total bilirubin and lipid profile.
Results: AST/ALT ratio was significantly lower in individuals
with metabolic syndrome when compared to controls (p<0.001).
A marked association of metabolic syndrome with decreased
AST/ALT ratio was observed with odd’s ratio of 16.6. AST/
ALT ratio also showed a significant negative correlation with
waist circumference, blood pressure, fasting blood glucose and
triglycerides and a positive correlation with HDL.
Conclusion: In the present study, AST/ALT ratio was found to
be significantly reduced in subjects with metabolic syndrome.
Determination of AST/ALT ratio could thus help to predict the
development of NAFLD in individuals with metabolic syndrome.
Keywords: ALT, AST, AST/ALT ratio, metabolic syndrome,
NAFLD

INTRODUCTION
Metabolic Syndrome is a cluster of interrelated risk factors. The
National Cholesterol Education Programme Adult Treatment
Panel III (NCEP ATP III) guidelines have described the
characteristic features of metabolic syndrome. It is defined
as the presence of following three or more risk factors in an
individual: abdominal obesity (waist circumference >102 cm in
men; >88 cm in women), elevated blood pressure (systolic BP
≥ 130 mmHg; diastolic BP ≥ 85mmHg), elevated triglycerides
(≥ 150 mg/dl), reduced HDL cholesterol (< 40mg/dl in men; <
50 mg/dl in women) and fasting blood glucose (≥ 100 mg/dl).1
Worldwide, nonalcoholic fatty liver disease (NAFLD) is the
most common liver disease. Metabolic syndrome is strongly
associated with NAFLD.2 It is also considered as a hepatic
manifestation of metabolic syndrome.3 It is characterized by
increased fat accumulation within hepatocytes in a person with
negligible or no alcohol intake.4
The prevalence of NAFLD ranges from 5% to 30% in the AsiaPacific region.5 NAFLD is associated with an increased risk
of developing insulin resistance, type 2 diabetes mellitus and
cardiovascular disease. Accumulation of fat in NAFLD occurs
as a result of insulin resistance.6,7 Tumour necrosis factor-α, a

28

cytokine produced by fat cells correlates with body fat and is
important in obesity for the development of insulin resistance.8
About 20-30% of persons with NAFLD develop nonalcoholic
steatohepatitis (NASH) which in turn can progress to end stage
liver disease and even hepatocellular carcinoma.9 Chronic
inflammation mediated by visceral adipose tissue and elevated
free fatty acids are the key factors that lead onto progression of
liver injury in NAFLD.10
In the current clinical settings, the diagnosis of NAFLD can be
established only by liver biopsy. Identification of noninvasive
measures to detect and monitor disease progression will
minimize the need for liver biopsy in NAFLD. Often, the
occurrence of NAFLD is suspected by the combination of fat in
the liver seen on imaging studies (especially ultrasound) along
with an absence of obvious cause for elevated liver enzymes.4
Upto 90% of persons with NAFLD have an asymptomatic
elevation of aminotransferase levels. Previous studies have
correlated AST/ALT (aspartate amino transferase/alanine
amino transferase) ratio with metabolic syndrome and insulin
resistance. AST/ALT ratio can differentiate the etiology and
severity of liver damage; a value of <1 implies NAFLD whereas
a value of >2 indicates alcoholic liver disease.11 The present
study was undertaken to evaluate the association of AST/ALT
ratio in individuals with metabolic syndrome.

MATERIAL AND METHODS
The study was conducted at Thanjavur Medical College,
Thanjavur, Tamilnadu after getting approval from the ethical
committee. 50 subjects (25 males and 25 females) with
metabolic syndrome were selected as cases. 50 healthy age
and gender matched individuals without features of metabolic
syndrome were taken as controls.
Metabolic syndrome was diagnosed based on the NCEPATPIII criteria. Subjects with evidence of hepatitis, alcohol
consumption and hepatotoxic drug intake were excluded from
the study. Informed consent was obtained prior to the study
from all the subjects.
Anthropometric measurements like height, weight and waist
circumference were measured. Height was measured without
shoes in standing posture to the nearest 0.5cm by a standard
stadiometer. Weight was measured to the nearest 0.1 kg with
subjects in light clothing and without shoes using a digital
weighing scale. Waist circumference (WC) was measured to the
nearest 0.5cm at the end of normal expiration, midway between
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the superior border of the iliac crest and inferior margin of the
ribs using a steel tape. Body mass index (BMI) was calculated
by dividing the weight in kilograms by height in square meters
(kg/m2). Blood pressure was recorded on the right arm with a
standard sphygmomanometer in the sitting position after the
person had relaxed for about 10 minutes. The measurement was
repeated after 10 minutes and the average of the two readings
were noted.
Under aseptic precautions, 5 ml of fasting venous samples were
collected from the study groups and centrifuged after retraction
of the clot. The serum was estimated for glucose, AST, ALT, total
bilirubin and lipid profile. Glucose was estimated by Glucose
oxidase-peroxidase method, AST and ALT by enzymatic
methods, Total Cholesterol by Cholesterol oxidase PAP method,
Triglycerides by GPO-PAP method, HDL by direct method
Total Bilirubin by Jendrassik-Grof’s method in XL 300 auto
analyser. LDL was calculated by Friedwald’s formula.

Parameters

Data were statistically analysed using SPSS software (13) and
expressed in terms of mean and standard deviation. Student’s
t-test was employed for the analysis of data. ‘P’ value less than
0.05 was taken as the significant value. Correlation between
AST/ALT ratio and the components of metabolic syndrome was
assessed using Pearson’s correlation coefficient.

NAFLD is considered as one of the morbid conditions of
metabolic syndrome. It is typically characterized by elevated
aminotransferase levels. In the present study, AST/ALT ratio was
observed to be significantly reduced in persons with metabolic
syndrome (P<0.001). Previous studies have demonstrated
similar findings.11,12
NAFLD is strongly correlated with visceral adiposity (reflected
by waist circumference).10 The accumulation of fat in the
abdomen predic
ts fat deposition in hepatocytes irrespective
of a person’s total body fat content and thus contributes to
the pathogenesis of NAFLD.13 In our study, we observed a
significant negative correlation between AST/ALT ratio and
waist circumference.
We also observed a significant negative correlation between
AST/ALT ratio and fasting blood glucose and triglycerides
and a significant positive correlation with HDL. Samuel et al
demonstrated the causal role of hepatic fat accumulation in

P value

0.433
0.04
0.006
<0.001
<0.001
0.004
<0.001
<0.001
0.03
<0.001
0.04
<0.001
<0.001
<0.001
0.67

Gender
Males

Groups
Mean±SD P value
Controls (n=25)
1.22±0.07
<0.001
Metabolic syndrome (n=25)
0.81±0.23
Females
Controls (n=25)
1.13±0.07
<0.001
Metabolic syndrome (n=25)
0.82±0.24
Table-2: Gender-wise distribution of AST/ALT ratio in the study
group

RESULTS

DISCUSSION

Metabolic
syndrome
(n=50)
Mean±S.D
42.14±9.08
25.8±3.2
96.7±7.06
126.36±20.21
81.88±8.85
104±7.76
181.52±20.03
188.16±25.85
37.2±4.3
37.32±6.1
106.8±18.07
32.3±5.7
44.7±9.21
0.81±0.23
0.9±0.32

Mean±S.D
Age (years)
39.78±8.6
BMI (kg/m2)
21.18±2.36
WC (cm)
84.3±4.24
SBP (mmHg)
104.6±9.0
DBP (mmHg)
74.56±3.85
FBG (mg/dl)
86±9.5
TC (mg/dl)
170.76±18.25
TGL (mg/dl)
134.81±17.64
HDL (mg/dl)
42.6±3.1
VLDL (mg/dl)
27.8±3.3
LDL (mg/dl)
101.67±13.06
AST (U/L)
18.2±4.1
ALT (U/L)
13.4±6.3
AST/ALT Ratio
1.13±0.07
Total bilirubin
0.8±0.3
(mg/dl)
Table-1: Descriptive statistics of the study group

STATISTICAL ANALYSIS

Table 1 shows the baseline characteristics of the study group.
AST/ALT ratio was significantly lower in individuals with
metabolic syndrome when compared to healthy control subjects
(p<0.001).Metabolic syndrome showed a marked association
with decreased AST/ALT ratio with odds ratio of 16.6. Table
2 shows the gender wise distribution of AST/ALT ratio in the
study group. AST/ALT ratio was significantly lower in both
males and females with metabolic syndrome.
Table 3 shows the Pearson’s coefficient of correlation between
AST/ALT ratio and the different components of metabolic
syndrome. AST/ALT ratio showed a significant negative
correlation with waist circumference, blood pressure, FBG
and triglycerides and a significant positive correlation with
HDL.

Controls
(n=50)

Parameters
‘r’ value
‘P’ value
WC
-0.686
<0.01
SBP
-0.536
<0.01
DBP
-0.394
<0.01
FBG
-0.411
<0.01
TGL
-0.612
<0.01
HDL
0.499
<0.01
Table-3: Pearsons correlation coefficient for AST/ALT ratio with
components of Metabolic Syndrome

the development of insulin resistance.14 Hyperlipidemia and
fatty change in the liver promote inflammation through nuclear
factor-κB signaling pathways ultimately leading onto insulin
resistance.10 In addition, we observed a significant negative
correlation between AST/ALT ratio and blood pressure. Hsiao
et al demonstrated the significant correlation of severe fatty
liver with hypertension, triglyceride metabolism and abnormal
glucose levels.15
The results of the present study show that the AST/ALT ratio
was strongly associated with all the components of metabolic
syndrome. This is in accordance with the Insulin Resistance
Atherosclerosis Study which proved that the AST/ALT
ratio independently predicted metabolic syndrome in a well
characterized multiethnic cohort.16
Our study had some limitations. One limitation is the lack of
dietary habit evaluation in the study group which could modify
the association of AST/ALT ratio with metabolic syndrome.
Liver biopsy and imaging studies like ultrasound were not
performed to establish the diagnosis of NAFLD which is the
second limitation.
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CONCLUSION
The present study shows that AST/ALT ratio is significantly
associated with metabolic syndrome. Since the onset
and progression of NAFLD is associated with multiple
cardiovascular risk factors, AST/ALT ratio could be used as a
marker to predict NAFLD in metabolic syndrome.

REFERENCES
1.

Robert H. Eckel. The Metabolic Syndrome. In: Dan L.
Longo, Dennis L. Kasper, J. Larry Jameson, Anthony
S.Fauci, Stephen L.Hauser and Joseph Loscalzo, editors.
Harrison’s Principles of Internal Medicine. Vol. 2, 18th
edition. New York: McGraw Hill; 2012. p.1992.
2. Mark M Smits, George N Ioannou, Edward J Boyko
and Kristina M Utzschneider. Non-alcoholic Fatty Liver
Disease as an Independent Manifestation of the Metabolic
Syndrome Results of a US National Survey in Three Ethnic
Groups. J Gastroenterol Hepatol. 2013;28:664-670.
3. Marchesini G, Brizi M, Bianchi G, Tomassetti S,
Bugianesi E, Lenzi M, McCullough AJ, Natale S, Forlani
G, Melchionda N. Nonalcoholic Fatty Liver Disease: A
Feature of The Metabolic Syndrome. Diabetes. 2001;
50:1844–1850.
4. D. Robert Dufour. The Liver: Function and Chemical
Pathology. In: Lawrence A.Kaplan and Amadeo J.Pesce,
editors. Missouri: Mosby Elsevier; 2010.p.594
5. Masihur Rehman Ajmal, Monika Yaccha, Mohammed
Azharuddin Malik, M.U. Rabbani, Ibne Ahmad, Najmul
Isalm et al. Prevalence of Nonalcoholic Fatty Liver Disease
(NAFLD) in Patients of Cardiovascular Diseases and its
Association with hs-CRP and TNF-α. Indian Heart Journal.
2014;66:574-579.
6. Mavrogiannaki AN, Migdalis IN. Nonalcoholic Fatty Liver
Disease, Diabetes Mellitus and Cardiovascular Disease:
Newer data. Int J Endocrinol. 2013;2013:450639.
7. Paschos P, Paletas K. Non Alcoholic Fatty Liver Disease
and Metabolic Syndrome. Hippokratia. 2009;13: 9-19.
8. D.Robert Dufour. Liver Disease. In: Carl A Burtis, Edward
R Ashwood and David E Burns, editors. Tietz Text Book of
Clinical Chemistry and Molecular Diagnostics. 4th edition.
Missouri: Saunders Elsevier; 2006. p.1812.
9. Petta S, Muratore C, Craxì A. Non-Alcoholic Fatty Liver
Disease Pathogenesis: the present and the future. Dig Liver
Dis. 2009;41:615-625.
10. Sandra Milic, Davorka Lulic, Davor Stimac. NonAlcoholic Fatty Liver Disease and Obesity: Biochemical,
Metabolic and Clinical Presentations World J Gastroenterol
2014;20:9330-9337.
11. Natalia Tzima, Christos Pitsavos, Demosthenes B
Panagiotakos,
Christina
Chrysohoou,
Evangelos
Polychronopoulos, John Skoumas et al. Adherence To
The Mediterranean Diet Moderates the Association of
Aminotransferases with the Prevalence of the Metabolic
Syndrome; the ATTICA study. Nutrition and Metabolism.
2009;6:30-33.
12. Qiang Lu, Xiaoli Liu, Shuhua Liu, Changshun Xie, Yali
Liu and Chunming Ma (2012). The Relationship Between
AST/ALT Ratio and Metabolic Syndrome in Han Young
Adults - AST/ALT Ratio and Metabolic Syndrome, Recent
Advances in Cardiovascular Risk Factors, Prof. Mehnaz
Atiq (Ed.), ISBN: 978-953-51-0321-9, InTech, Available
from: http://www.intechopen.com/books/recent-advancesin-cardiovascular-riskfactors/the-relationship-between-ast-

30

alt-ratio-and-metabolic-syndrome-in-han-young-adults
13. Gabriela Villaca ChaVes, Daiane spitz De souza, silVia
elaine pereira, Carlos Jose saboya, Wilza arantes Ferreira
peres. Association Between Non-Alcoholic Fatty Liver
Disease and Liver Function/Injury Markers with Metabolic
Syndrome Components in Class III Obese Individuals. Rev
Assoc Med Bras. 2012;58:288-293.
14. Samuel VT, Liu Z-X, Qu X, Elder BD, Bilz S, Befroy D,
Romanelli AJ, Shulman GI. Mechanism of Hepatic Insulin
Resistance in Nonalcoholic Fatty Liver Disease. J Biol
Chem. 2004;279:32345–32353.
15. Hsiao PJ, Kuo KK, Shin SJ, Yang YH, Lin WY, Yang JF
et al. Significant Correlations Between Severe Fatty Liver
and Risk Factors For Metabolic Syndrome. J Gastroenterol
Hepatol. 2007;22:2118-2123.
16. Anthony J.G. Hanley, Ken Williams, Andreas Festa, Lynne
E. Wagenknecht, Ralph B. D’Agostino, Jr., and Steven M.
Haffner. Liver Markers and Development of the Metabolic
Syndrome The Insulin Resistance Atherosclerosis Study.
Diabetes. 2005;54:3140-3147.

Source of Support: Nil; Conflict of Interest: None
Submitted: 8-12-2016; Published online: 22-01-2017

International Journal of Contemporary Medical Research
Volume 4 | Issue 1 | January 2017 | ICV (2015): 77.83 |

ISSN (Online): 2393-915X; (Print): 2454-7379

