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Abstract

Background: The most common form of chronic liver disease iiidchn is Non-alcoholic fatty liver disease (NAFLOj is associated with
obesity and a serious public health problem. Naotablic steatohepatitis (NASH) is also commonlyoasated with type 2 diabetes mellitus
(DM). Therefore, this study was carried out to knim Prevalence of NASH and NAFLD in patients gfety2 DM admitted in a tertiary care
hospital.Methods: This prospective study enrolled T2DM patients gie group of 25-65 years, attending an outpatieatiRérics department
of University of Lisbon, Lisbon, a tertiary care @en NAFLD and NASH will be suspected in a patiehi is found to have elevations in liver
tests such as alanine aminotransferase (ALT) oartate aminotransferase (AST). The only means o¥ipg a confirmatory diagnosis of
NASH will be done by liver biopsyResults: A total of 225 patients, with more number of feenphtients 80 (55.38%) than male patients 45
(44.61%) were recruited with the suspicion of Naeohblic Fatty Liver Disease (NAFLD) and Non-alcabosteatohepatitis. Out of 225
patients enrolled in the study, n=78 (54.76%) T2P&tients (=63 female and n=25 male), was idedtifis having NAFLD, and n=5 as
NASH. Conclusion: We conclude that the prevalence of NASH and NAFRM is high in type 2 DM patients.
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INTRODUCTION

The term Non-alcoholic steatohepatitis (NASH) waied
by Ludwig and colleagues to describe a form ofrlidisease
observed in middle aged patients with abnormalrlive
biochemical test results and histologic evidencelodholic
hepatitis but with no history of alcohol absue.[Ihe
spectrum of NAFLD includes, simple steatosis withou
evidence of cell injury, which tends to be stablerotime,

to steatohepatitis, which progress to cirrhosis.[n-
alcoholic fatty liver disease (NAFLD) has becomesiothe
last decade the most common form of chronic livieease
in children and adults. It is tightly associatedhvbbesity
and threatens to become a serious public healthlgrro
Epidemiological studies suggest its prevalencedoiad 9%

to 32% of the general population, but with a higher
prevalence in overweight / obesity and diabetes.[3]

Non- alcoholic fatty liver disease is commonly asated
with obesity, type 2 diabetes, dyslipidemia andulims
resistance — components of the metabolic syndrdrhes
strongly supports the notion that NAFLD is the Hapa
manifestation of the metabolic syndroffle.

Non-alcoholic  steatohepatitis (NASH) is commonly
associated with type 2 diabetes mellitus (DM). Bhence
of NASH in type 2 DM has not been well studied &neire

is an epidemic rise in type 2 DM in Asian anWestern
populations. Its association with chronic livereadise in the
form of NASH makes it an important health problerfihe

Address for correspondence*
Dr. Luis Fonseca

College of Medical Pediatrics,
University of Lisbon, Lisbon.

Indian population has a higher body fat content and
abdominal adiposity: the latter is particularly @sated
with insulin resistance and hence NAFLD.[3]

Moreover, with increasing incidence and prevalernbe,
perception of NAFLD being a benign condition oftldt
clinical significance is rapidly changing. The oaiér
prevalence of NAFLD in western countries variegfrb5s-
40% and in Asian countries from 9-40%.[5-7] In ladoo,
NAFLD is emerging as an important cause of livesedse.
Epidemiological studies suggest the prevalence AFDND

to be around 9-32% in general Indian populatiorthvé
higher incidence amongst overweight/obese and tidbe
prediabetic patients.[8-10]

So this study is conducted to estimate the precelasf
NAFLD as diagnosed by ultrasound examination of the
liver, with type 2 diabetes. Therefore, these pasiecan be
treated earlier and prevented from going into oisis.

MATERIAL AND METHODS

This prospective study was designed to enrol knd2DM
patients (duratior3 years), in the age group of 25-65 years,
attending a tertiary care Centre. The study wascuggl by

the ethics committee of the hospital and informedsent
was obtained from all the subjects. On the basiadfision
and exclusion criteria, 325 T2DM patients enrolter the
period of 6 months (December 2011-May 2013) and
underwent complete medical and physical examinaibn
the time of enrollment. The history of medicationda
alcohol consumption and other relevant details were
obtained. Data (risk factors and lab values) atlected and
are compared between the two subgroups, to knoweted

of difference between them. NASH will be suspedted
patient who is found to have elevations in livestsesuch as
alanine aminotransferase (ALT) or aspartate
aminotransferase (AST). The only means of proving a
confirmatory diagnosis of NASH will be done by live
biopsy. For a liver biopsy, a needle is insertadugh the
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skin to remove a small piece of the liver. NASH vk
diagnosed when examination of the tissue with agsnpe
shows fat along with inflammation and damage terliv
cells. If the tissue shows fat without inflammati@md
damage, simple fatty liver or NAFLD is diagnosed.

We used data of liver enzyme abnormalities to attarzze
the prevalence, incidence, and risk factors for NBFn
T2DM patients. The levels of Aspartate aminotrarssfe
(AST) and Alanine aminotransferase (ALT) were meedu
The elevation (value above normal) in aminotrarssfer
levels was defined as per NHANES llI criteria;
corresponding to an AST >37IU/L or ALT >40IU/L faren
and AST or ALT >31IU/L in women.[11]

The data processing was performed by capturingidttiae-

Case Report Forms. The Data entered was checked by

system design for completeness and integrity. Deapidc
data is presented as descriptive statistics. Sastpidied
was characterized by relative (%) and absolute (N)
frequencies, for each of the qualitative variable.

RESULTS

A total of 325 patients, with more number of fempéients
180 (55.38%) than male patients 145 (44.61%) were
recruited with the suspicion of Nonalcoholic Fattiver
Disease (NAFLD) and Non-alcoholic steatohepatitis i
patients of Type 2 Diabetes Mellitus [Table 1].

Out of 325 patients enrolled in the study, n=178.16%)
T2DM patients (n=103 female and n=75 male), was
identified as having NAFLD, based upon NHANES IlI
criteria as described above [Table 1]. The prewaeof
NAFLD was found to be more in females n=103 thatesa
The majority of the patients were found in 41-5%ngeage
group followed by 25-40 years and least in morentfia
years age group [Table 1].

Table 1: Gender wise distribution in both group

Cases | Percentage Control| Percentage
Male 40 68.9% 24 63.1%
Female | 18 31.1% 14 36.9%
Total 58 100% 38 100%

Table 2: The mean serum calcium and electrolytes\els
in both the groups

Parame | mean SD P Signific
ters Cas | Cont | Cas | Cont | valu | ance
es rol es rol e
Serum | 7.96 | 9.5 .66 | .64 <0.Q Highly
calcium 05 significa
nt
Serum | 5.33 | 134.9| 56 | 5.44 | 0.12| Not
potassiu 7 9 significa
m nt
Serum | 136.|5.27 | .89 | .99 .78 Not
sodium | 76 significa
nt
In the current study, elevation in AST and ALT lk&ye

based on NHANES IlI criteria, were employed to rastie
and characterize the prevalence of NAFLD in T2DM
patients. The combined AST/ALT levels were moreseéli
than AST and ALT alone [Table 3]. These levels were

highly raised in patients with NASH confirmed bydr
biopsy. Around 22 patients were undergone livep$yofor
the suspicion NASH. Out of 22 patients suspectetly b5
patients (n=9 female and n=6 male), were found ¢o b
having NASH [Table 2].

DISCUSSION®

To the best of our knowledge, there are no panialnd
population based studies on prevalence of NAFLDZBDM
population. This is the first cross sectional, mcdintre
study to report on the prevalence of NAFLD in India
T2DM population.

The majority of epidemiological studies on NAFLD in
general or in T2DM population in particular, aresbd on
histological evidence of steatosis or fatty infitton proven
by imaging. This study makes the effort to recohg t
prevalence of NAFLD and NASH in T2DM patients o th
basis of elevated aminotransferase levels and ln@psy
for the confirmation of NASH.

In our study, the overall prevalence of NAFLD inOM
Indian population was found to be n=178 (54.76%)ictv
is in line with a prevalence of 54.5% describedviphan et
al,[12] but higher than the prevalence rate of ¥ 13] and
20%][14] described in other studies. However, in shely
by Prashanth et al, showed higher prevalence fa8¥%
T2DM patients had NAFLD on histology.[15]

Our study contradicts the previous studies condudte
India showing higher prevalence of NAFLD in malésart
in the female population.[14] Our results showinghler
prevalence of NAFLD in female than male is in adeorce
with the study conducted by Kalra S et al.[16]

In our study, we have shown that the prevalenddAFLD
increases with age, with the majority of cases oauy
between the age of 40 and 60 years. This is inrdacce
with the previous similar studies.[14,17]

In our study, mean ALT levels were found to be kigtihan
AST levels in identifying T2DM NAFLD cohort as a e,
and in different age group. ALT appears to havela n
gluconeogenesis and seems to be more related eo fay
accumulation than AST.[18] Minor elevation of tleiszyme
level may be a good predictor of mortality fromelivdisease
as suggested by some authors.[19] Elevation ofldeg&
ALT and AST or both to mild and moderate levels igery
common finding in NAFLD.[20]

Similarly, in T2DM patients, chronic mild elevat®nof
liver enzymes are frequently encountered;[21] ersjiivag
the already known fact that T2DM has a strong aaton
with NAFLD, including its severe form NASH.

CONCLUSION

The results from this study have established agleexce
pattern of NAFLD and NASH in T2DM population. Besid
this, the study has brought to light prevalent
aminotransferase levels in the Indian T2DM popalatiin
our consecutively inducted sample, more femalesewer
affected by disease and prevalence was found Highdd-

60 year age group.
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