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AćĘęėĆĈę

Non-alcoholic fatty liver disease (NAFLD) emerging condition of liver disease.
Prevalence of this disease is estimated to be around 9-32% among Indian
population with increased incidence rate among obese and diabetes. Insulin
resistance is strongly associated with NAFLD. The spectrum varies from sim-
ple steatosis (NAFL) to non-alcoholic steatohepatitis (NASH), ϐinally to cir-
rhosis. It has been regarded as a manifestation of the metabolic syndrome.
Ultrasonography (USG) is the simplest and cost-effective imaging technique
for the identiϐication of NAFLD. The Aminotransferase levels were also signif-
icantly elevated among T2DM. The results from the study reinforced the well
established clinical association of NAFLD with higher Aminotransferase lev-
els among T2DM. NAFLDmay be considered as the hepatic hallmark of insulin
resistance, and its correlation with liver enzymes, an excellent marker to pre-
dict disease outcome. This study is conducted to establish the prevalence
of (NAFLD) among type 2 Diabetes mellitus (T2DM) along with Liver func-
tion test (Aminotransferase levels) correlation. The results from the study
reinforced the well established clinical association of NAFLD with other co-
morbidities like dyslipidemia, obesity, metabolic syndrome as the prevalence
of NAFLD in these co-morbidities condition had a higher level rise in amino-
transferases. The prevalence of NAFLD among T2DM in our study is higher
when compared with other studies. NAFLD may be considered as a hep-
atic hallmark of insulin resistance and correlating it with alteration in liver
enzymes will be an excellent marker to predict disease outcome.
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INTRODUCTION

NAFLD is one of the most common & emerging
causes of liver cirrhosis worldwide. It has become a
signiϐicant chronic liver disease which encompasses
a spectrum of liver pathology with different clini-
cal prognosis. NAFLD is characterized by abnormal
fat accumulation in the hepatocyte, in the absence
of excessive alcohol intake. NAFLD encloses wide
range liver disease from isolated fatty liver (IFL),
which is a form of hepatic macrovesicular steatosis
having clinically benign extreme of the spectrum to
non-alcoholic steatohepatitis (NASH) where steato-
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sis becoming complicatedwith apparent hepatocyte
death and inϐlammation with further progression
leading on to decompensation, cirrhosis and hepa-
tocellular carcinoma (HCC). Like Hepatitis B, it can
directly lead on to livermalignancywithout the clin-
ical picture of cirrhosis. In the last two decade, the
incidence and prevalence of NAFLD as been in the
trend of increasing. NAFLD was found to be due to
predisposing factors like-starvation, obesity, seden-
tary lifestyle, metabolic syndrome, insulin resis-
tance. This study is done to show the prevalence of
NAFLD among Type 2 Diabetes Mellitus with liver
function test correlation. Since many studies were
done before to show the correlation between these
two conditions, the exact number of the association
was not so precise. Studies show the insulin resis-
tance promotes hyperglycemia, which in turn drives
the pancreas to secretemore insulin tomaintain glu-
cose level. This hyperinsulinemia leads on to steato-
sis by increasing lipid uptake, fat synthesis and its
storage at a hepatic level.

METHODOLOGY

IRB Approved Institution: Saveetha medical college
and hospital institutional ethics committee (SMCH-
IEC)

Approval date: Jan 2020-Jun 2020

After obtaining institutional ethical committee’s
approval, a Prospective study conducted at Saveetha
Medical College and Hospital from Jan 2020 to Jun
2020. This study includes subjectswith knownType
2 diabetes mellitus (T2DM) from 24-75 years of
age. Alcoholics and any other signiϐicant liver condi-
tions were excluded. Those with daily alcohol con-
sumption of more than one drink per day (10g of
ethanol) in female and two drinks per day in men,
viral hepatitis and any signiϐicant liver conditions
were excluded.

All 187 patient with Type 2 diabetes mellitus
(T2DM) undergone Ultrasonography (USG) of liver
and Liver function test (Aminotransferase levels)
was done, and data were collected. The collection of
venousblood samples evaluated the levels of alanine
aminotransferase (ALT) and aspartate aminotrans-
ferase (AST). Internal quality control was main-
tained in the laboratory. The elevation of amino-
transferase was compared with the standard refer-
ence value.

RESULTS

Out of 187 subjects with Type 2 diabetes mellitus
(T2DM) who has been chosen, the prevalence rates
of Type 2 diabetes mellitus (T2DM) in males (54%)

& females (46%) (Figure 1).

Figure 1: Shows rate of prevalence of T2DM
amongmales and females

Figure 2: Shows prevalence rates of different
grades fatty liver among T2DM

Figure 3: Shows liver function test outcome
among NAFLD patients

Figure 4: Shows NAFLD among T2DM

Of that,96 of them where identiϐied with Non-
alcoholic fatty liver disease (Figure 2). The grad-
ing of the fatty liver showed 7 with grade 2 fatty
liver disease(diffusely increased hepatic echogenic-
ity obscuring periportal echogenicity but diaphrag-
matic echogenicity is still maintained) and rest 89
with grade 1 fatty liver(only diffusively increased
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Table 1: Illustrates the Ultrasonographic (USG) assessment of NAFLD fatty liver grading among
T2DM
Total subjects (T2DM) Grade 0 nor-

mal
Grade 1 fatty liver Grade 2 fatty liver Grade 3 fatty liver

187 91 89 7 -

Table 2: Illustrates the Liver function test (Aminotransferase levels) among Type 2 diabetes
mellitus (T2DM)
Total Subjects (T2DM) Normal AST/SGOT ALT/SGPT Both AST/SGOT &

ALT/SGPT

187 100 45 31 11

Diagram 1: Sequence of progression of non-alcoholic fatty liver disease

Diagram 2: Events of non-alcoholic fatty liver disease
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Figure 6: Showing ultrasonographic images of different gradings of fatty liver
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Figure 5: Shows patients with elevated
amino-transferase level among NAFLD

hepatic echogenicity) & no one shows grade 3 fatty
liver (Table 1).

Liver function test (Amino-transferase levels) was
done showed 87 subjects with elevated Amino-
transferase levels (45 subjects shows elevated
AST/SGOT, 31 subjects shows elevated ALT/SGPT
and 11 subjects shows elevated both AST/SGOT &
ALT/SGPT) (Table 2) and prevalence rates (elevated
AST/SGOT - 24%, elevated ALT/SGPT - 17%and ele-
vated both AST/SGOT & ALT/SGPT - 6%) (Figure 3)

This study demonstrates the correlation of NAFLD
with Liver function test (Aminotransferase levels)
among T2DM. In this study, out of a total of 187
subjects with Type 2 Diabetes mellitus,96 subjects
shows non-alcoholic fatty liver (Figure 4) & 87 sub-
jects shows elevated Aminotransferase levels (Fig-
ure 5). Prevalence rates of NAFLD and elevated
Aminotransferase levels among Type 2 Diabetes
mellitus was found to be 51.3% and 46.5% respec-
tively showing its signiϐicant association.

NAFLD is the most common liver entity and the
fastest rising condition liver problem worldwide.
Since the majority of them with NAFLD are asymp-
tomatic, the diagnosis often made when abnormal
aminotransferase levels or features of fatty liver on
radiological intervention are noted during an eval-
uation performed for other reasons. Few studies
also show that there is a risk of progression of
NAFLD to cirrhosis, HCC and even some directly to
HCC, but the cause behind these progressions is still
unknown. In our study, the elevation of AST and ALT
or both to mild and moderate levels is a very com-
mon ϐinding in NAFLD, thus emphasizing the usage
of liver enzymes as a useful marker in NAFLD.

DISCUSSION

Non-alcoholic fatty liver disease (NAFLD) is one of
the emerging condition of clinical importance with
increasing prevalence, pathophysiology, and ther-
apeutics (Williams et al., 2011). It has become
the major chronic liver entity which encompasses

a spectrum of liver pathology with different clini-
cal prognosis. NAFLD found to be associated with
obesity, dyslipidemia insulin resistance, hyperten-
sion and hepatic outcome of the metabolic syn-
drome (de Alwis and Day, 2008; Juurinen et al.,
2007; Korenblat et al., 2008). NAFLD is charac-
terized by excessive fat accumulation in hepatocyte
on a background of absence of excessive alcohol
intake. Themanifestation of NAFLD starts with sim-
ple steatosis followedbynon-alcoholic steatohepati-
tis (NASH) then to liver cirrhosis (Farrell and Larter,
2006). Isolated fatty liver, which is a form of hepatic
macrovesicular steatosis having clinically benign
extreme of the spectrum to Non-alcoholic steato-
hepatitis which is steatosis becoming complicated
with apparent hepatocyte death and inϐlammation
with further progression leading on to decompensa-
tion, cirrhosis and hepatocellular carcinoma (HCC).
Other predisposing factors are genetic disorders
obesity, sedentary lifestyle, viral hepatitis, use of
certain drugs, dietary and nutritional abnormalities.
The prevalence rate is higher among obese (70%)
and diabetic (90%) individuals (Hannah and Harri-
son, 2016).

Few studies also show that there is a risk of pro-
gression of NAFLD to cirrhosis, hcc and even some
directly to hcc, but the cause behind these progres-
sions is still unknown. In our study, mean AST levels
were found to be higher than ALT levels is identiϐied.
The elevation of ALT and AST or both to mild and
moderate levels is a very common ϐinding in NAFLD,
thus emphasizing the usage of liver enzymes as a
usefulmarker inNAFLDpatients. Similarly, in T2DM
patients, chronicmild elevation of liver enzymes are
frequently encountered, so the only signiϐicant rise
in aminotransferase should only be considered. Dia-
grams 1 and 2 shows the pathophysiology of NAFLD
and its stage of progression.

Imaging Modality
Ultrasonography
Conventional Ultrasonography (USG) has been con-
sidered as initial imaging technique used to evalu-
ate fatty liver clinically (Chen et al., 2014),mainly
for those at higher risk of Non-alcoholic fatty
liver disease, due to its wide availability, non-
invasive and cost-effectiveness (Das et al., 2013).
Ultrasonography detects steatosis with a reported
sensitivity of 79.7% and speciϐicity of 86.2% (Shan-
non et al., 2011).
The limitations of conventional Ultrasonography
(USG) for NAFLD evaluation: (1) Its qualitative &
subjective, (2) Sensitivity is limited (Shannon et al.,
2011);(3) Increased body mass index decrease the
value of imaging. Figure 6 shows ultrasonographic
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images of various grades of fatty liver.

CONCLUSION

This study has established a signiϐicant association
and prevalence of Ultrasonographic (USG) assess-
ment of NAFLD with Liver function test (Amino-
transferase levels) among non-insulin-dependent
diabetes mellitus. NAFLD may be considered as a
hepatic hallmark of insulin resistance. The appro-
priate management of NAFLD is lifestyle changes,
control over insulin resistance and diet modiϐica-
tion.

ACKNOWLEDGEMENTS

I sincerely thank Saveetha Medical College and Hos-
pital, Chennai, for their support and procurement of
the data. I also extend heartful thanks to the depart-
ment of radiology who has helped collect data & be
as a guide.

Conϐlict of Interest

The authors declare that there is no conϐlict of inter-
est for this study.

Funding Support

The authors declare that they have no funding sup-
port for this study.

REFERENCES

Chen, C. L., Cheng, Y. F., Yu, C. Y., Ou, H. Y., Tsang,
L. L.-C., Huang, T.-L., Chen, T. Y., Concejero, A.,
Wang, C. C., Wang, S. H., Lin, T. S., Liu, Y. W., Yang,
C. H., Yong, C. C., Chiu, K. W., Jawan, B., Eng, H. L.,
Chan, S. C., Sharr, W. W., Choi, Y. R. 2014. Living
donor liver transplantation: theAsianperspective.
Transplantation, 97(Suppl 8):S3.

Das, C. J., Baruah, M. P., Singh, D. 2013. Imaging
of non alcoholic fatty liver disease: A road less
travelled. Indian Journal of Endocrinology and
Metabolism, 17(6):990–995.

deAlwis, N.M.W., Day, C. P. 2008. Non-alcoholic fatty
liver disease: The mist gradually clears. Journal of
Hepatology, 48(Supplement 1):S104–S112.

Farrell, G. C., Larter, C. Z. 2006. Nonalcoholic fatty
liver disease: From steatosis to cirrhosis. Hepatol-
ogy, 43(S1):S99–S112.

Hannah, W. N., Harrison, S. A. 2016. Nonalcoholic
fatty liver disease and elastography: Incremental
advances but work still to be done. Hepatology,
63(6):1762–1764.

Juurinen, L., Tiikkainen, M., Häkkinen, A.-M.,
Hakkarainen, A., Yki-Järvinen, H. 2007. Effects of

insulin therapy on liver fat content and hepatic
insulin sensitivity in patients with type 2 diabetes.
American Journal of Physiology-Endocrinology and
Metabolism, 292(3):E829–E835.

Korenblat, K. M., Fabbrini, E., Mohammed, B. S.,
Klein, S. 2008. Liver, Muscle, and Adipose Tissue
Insulin Action Is Directly Related to Intrahepatic
Triglyceride Content in Obese Subjects. Gastroen-
terology, 134(5):1369–1375.

Shannon, A., Alkhouri, N., Carter-Kent, C., Monti,
L., Devito, R., Lopez, R., Feldstein, A. E., Nobili,
V. 2011. Ultrasonographic Quantitative Estima-
tion of Hepatic Steatosis in Children With NAFLD.
Journal of Pediatric Gastroenterology and Nutri-
tion, 53(2):190–195.

Williams, C. D., Stengel, J., Asike, M. I., Torres, D. M.,
Shaw, J., Contreras, M., Landt, C. L., Harrison, S. A.
2011. Prevalence of Nonalcoholic Fatty Liver Dis-
ease and Nonalcoholic Steatohepatitis Among a
Largely Middle-Aged Population Utilizing Ultra-
sound and Liver Biopsy: A Prospective Study. Gas-
troenterology, 140(1):124–131.

© International Journal of Research in Pharmaceutical Sciences 7107


	Introduction
	Methodology
	Results
	Discussion
	Conclusion
	Acknowledgements

