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Abstract : The morbidity and mortality in patients with type 2 Diabetes Mellitus(T2DM) is related to nonalcoholic fatty liver disease(NAFLD) and its complications. Various factors including insulin resistance are
responsible for the development of fatty liver. The present study is aimed to study the various factors responsible
for NAFLD in T2DM.
Material and Method : Patients with T2DM were studied for the prevalence of NAFLD during one year
were considered as having fatty liver. They were thoroughly interrogated for clinical history and physical
examination and submitted to relevant laboratory investigations.
Results : Of the 90 patients of T2DM, 82 patients (91.2%) had evidence of fatty liver. Serum transaminase and
alkaline phosphatase levels were raised in across (10%) indicating liver damage.BMI(74 cases or 82.2%) and
diabetes and blood sugar levels were directly proportionate to incidence of fatty liver. Glycosylated hemoglobin
level indicate the control of diabetes and most of the cases had glycosylated hemoglobin more than 8%(72cases
or 80%).
Conclusion :
2DM patients. The factors responsible for it are
duration and poor control of diabetes, obesity and dyslipidemia; Fatty liver can be prevented if all these
provocative factors are controlled.
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Non-Alcoholic Fatty Liver in Type 2
Diabetes Mellitus Studyof Factors
Responsible for It in A Teaching Hospital in
theRohelkand Region
associated with obesity, diabetes mellitus type 2,and
dyslipidemia and insulin resistance components of the
hepatic morphology and physiology and DM can be
precipitated by hepatic disorders1. NAFLD is increasingly

being recognized as an important and common condition
associated with DM. The spectrum can extend from
clinical near normal or simple hepatic steatosis to

carcinoma2
part of NAFLD that can lead to cirrhosis, terminal liver
failure and even carcinoma. Various studies have shown
that NAFLD patients have higher mortality rate and
lower survival than the general population3-5. NAFLD is
associated with many factors including the presence of
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type 2 DM which can increase its risk and severity4,5.

of NAFLD and various risk factor. They were also

Peripheral insulin resistance is a central mechanism in

non-alcoholic and having at least one year history of

the pathogenesis of both entities5,6.

T2DM and on hypoglycaemic drugs and not on insulin
therapy. Exclusion criteria included history of chronic

Not surprisingly, 10-75% of NAFLD patients have
T2DM and 21-71% of patients with diabetes are reported
to have

NAFLD5-7.

The mortality rate of diabetes due

liver disease of any etiology, malignancy and intake of
medication known to cause the fatty liver.

to hepatic disorders are more than twice the general

A through medical history and physical examination

population and patients with both NAFLD and DM have
poorer prognosis.3,8. The present study was designed

were performed on every patient along with measurement
of height and weight, BMI was calculated to measure

to determine the prevalence of NAFLD, its clinical

obesity waist/hip ratio as an index of splanchnic fat
accumulation5,9. After an overnight fast the serum

spectrum and risk factors for the occurrence of severity

was obtained from all patient for liver function test,

Material and Methods
1

Ninety consecutive patients of proved type 2 DM

Abdominal ultrasonography was performed for evidence
of fatty liver and evidence of other disease. Based on
Table: 1. NAFLD and its relation to obesity and dyslipidemia (n=90)
With NAFLD n-82

Without NAFLD n-8

Total n=90

Parameters
No. of cases in%

No. of cases in %

No. of cases in %

BMI (kg/m2)

27.8+/-4.26

22.9+/-3.9

28.4+/-8.6

23-24.9

26-31.7%

2-25%

28-31.1%

>25

44-53.6%

2-25%

46-51.1%

Waist circumference

102.6+/-14.2

86.2+/-6.8

98.2+/-6.8

91-100

12-14.7%

4-50%

16-17.7%

>100

57-69.5%

1-12.5%

58-64.5%

Waist hip ratio

1.28+/-0.28

0.86+/-0.3

1.18+/-0.48

0.9001-1.000

23-26.8%

2-25%

23-25.5%

1.0001-1.1000

24-29.3%

1-12.5%

25-27.7%

>1.1001

30-36.5%

-

30-41.1%

S.cholesterol level

264.6+/-9.2

216+/-7.2

254.2+/-10.27

200.1-250mg%

20-24.1%

3-37.5%

23-25.5%

>250mg%

57-69.5%

-

57-63.3%

S. triglyceride level

298.6+/-16.8

148+/-7.8

256.2+/-10.2

150.1-200mg%

6-7.3%

1-12.5%

7-7.8%

200.1-250mg%

11-13.4%

1-12.5%

12-13.3%

250.1-300mg%

11-13.4%

1-12.5%

12-13.3%

>300mg%

49-59.1%

-

49-54.4%

Serum LDL level

148.2+/-9.6%

98.6+/-4.5%

138.6+/-10.2%

100.1-125mg%

6-7.3%

1-12.5%

7-7.7%

125.1-150mg%

13-15.8%

-

13-14.4%

150.1-175mg%

21-25.4%

-

21-23.3%

>175mg%

33-40.2%

-

33-36.6%

Serum HDL

48.6+/-9.8

62.8+/-7.8%

51.8+/-9.6%

<40mg

35-42.6%

-

35-38.8%

40.1-50mg%

20-24.3%

1-12.5%

21-23.3%

50.1-60mg%

15-18.3%

1-12.5%

16-17.7%
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those of with NAFLD and those without NAFLD.
ratio which was more the 1.000 in 65.8% in NAFLD.

Patient were analysed using SPSS 13.0 statistical
software package for windows. Descriptive statistics

serum cholesterol level were above 250 mg% in 69.5%,

were performed on all study parameter i.e. meanstandard
deviation and range, chi. Square test.

serum triglyceride >250 mg% in 72.5% and LDL >125%

Observation and Results
Ninety

consecutive

cases

of

<50% in 66.9% of cases of NAFLD.
Type

2

Diabetes

As depicted in Table 2 the NAFLD occurrence was
related to duration and severity of diabetes. Incidence

2

was more in patients with duration of diabetes more
in this study.A large proportion of cases were obese and
2

and

1c

2

compared to 25.0% in non-NAFLD patient.

Discussion
In the present series of 90 cases of T2DM there were 82
wide variation of incidence of NAFLD in T2
5,7

Serum enzymes
AST(IU%)

36.2+/-8.5

20.4+/-5.6

35.8+/-9.2

>40 (mean+/-SD)

8-9.7%

1-12.5%

9-10%

ALT(IU%)

34.2+/-10.2

-

34.9+/-10.2

>40(mean+/-SD)

7-8.5%

-

7-7.7%

Alk. Phoshatase

164.8+/-43.8

162.8+/-10.2

165.8+/-42.8

>150

9-10.9%

1-12.5%

10-11.1%

AST/ALT ratio

1.02+/-0.37

0.92+/-0.2

1.02+/-0.37

male to female ratio of 1.5:1. Merat et al5have found no

55.96±11.86 years and 56.9±10.8 years respectively

Some studies reported higher incidence of NAFLD
amongst females10 whereas most studies reported the
more prevalence among males diabeties7,11-13. The mean
age of patients both the NAFLD and non- NAFLD was

group but since its prevalence increases with age and
mostly affects people in their forties to sixties as we
5,10,12,13. Merat et al5 observed

Table 2:
Age group in years

Cases with NAFLD

Cases without NAFLD

Total %

N = 82

N=8

N = 90

21-40

2-2.68%

1-12.5%

3-3.5%

41-50

33-40.2%

2-25%

35-38.8%

51-60

22-26.8%

2-25%

24-26.6%

25-30.4%

3-37.5%

28-31.1%

Total

82-91.2%

8-8.8%

90-100%

Males

50-92.6%

4-50.2%

54-60%

Females

32-88.8%

4-50.2%

36-40%

Minimum age(years)

35

36

35

Maximum age(years)

86

84

86

Mean ± SD

55.96 ± 11.86

56.9 ± 8 yrs

54.2 ± 9.8
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most common entity associated with NAFLD5,10-13. This

correlation between waist hip ratio and the degree of
hepatic steatosis, even in the patients with normal BMI.14
We observed that incidence of NAFLD increases with
described in literature i.e. duration of diabetes is directly
proportional to duration of

diabetes.11-13
1C between the

1C increases there is proportionate

increase in NAFLD patients. The same is evident in
blood sugar levels i.e. blood sugar level both fasting
and postprandial is directly proportional to NAFLD. It
is because the altered glucose metabolism affects the
fat metabolism leading to dyslipidemia which results in
raised level of cholesterol, triglyceride, LDL and VLDL.
These raised components affects the liver leading to
NAFLD5,9,13.This we observed in the present series of

Though we have not studied the insulin resistance in
the present series of cases but as our subjects were all
diabetics and we have diagnose the NAFLD on the basis
of ultrasonographically, there will be up to some extent
insulin resistance as well as increased insulin secretion.
But several studies reported that insulin resistance did
not appear to be an important factor in the development
of NAFLD5,7,9,11. Kassler et al5 showed that prevalence
higher in patient with acute myocardial infarction and
is a dependable and reliable diagnostic method with
sensitivity varies from 89% to 93%5,16.

cases. This is also related to obesity. The NAFLD cases
had raised BMI i.e.25kg/m2 and waist circumference and

Dyslipidemias are commonly associated with NAFLD
and studies have shown that 20-92% of patients

waist hip ratio.5,10

diagnosed with NAFLD have hyperlipidemia including
hypertriglyceridemia, hypercholesterolemia.15

2

Waists circumference and waist hip ratio was also higher

2DM

were high as reported

liver related morbidity and mortality in T2DM patients
Table 3: NAFLD in relation duration and severity of diabetes (blood sugar levels)
Cases with NAFLD

Cases without NAFLD

N =82

N=8

Parameters
Duration of diabetes

Total n= 90
13.8 ± 7.8 years

7.9 ± 6.9 years

13.6 ± 9.6 years

<5

(mean ± sd)

15-18.4%

3-37.5%

20-22.2%

6-10

28-34.1%

4-50%

30-33.3%

11-15

24-29.2%

1-12.5%

25-27.7%

>10

15-18.4%

-

15-16.6%

Fasting Blood sugar level(mg%)

162.5 ± 7.8

155.2 ± 7.2

164 ± 9.2

126-176

24-29.2%

4-50%

28-31.1%

176-226

12-14.6%

1-12.5%

13-14.5%

>226

12-14.6%

-

12-13.2%

P.P.B. sugar (mg%)

236.8 ± 24.2

196.8 ± 9.8

228.6 ± 42.5

181-230

34-41.4%

4-50%

38-42.2%

231-280

12-14.6%

-

12-13.22%

>280

16-19.5%

-

16-17.7%

HbA1c %

10.26 ± 5.6

7.92 ± 4.8

10.36 ± 9.8

6.6-8

8-9.7%

2-25%

10-11.5%

8.1-9.5

11-13.4%

1-12.5%

12-13.2%

9.6-11

15-18.2%

1-12.5%

16-17.7%

11.1-12.5

18-21.9%

1-12.5%

19-21.1%

>12.5

25-30.7%

-

25-27.7%
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it is now essential to diagnose NAFLD at the earliest

Middle East Journal of Digestive Diseases;2009,1:74-79.

possible and treat accordingly to prevent the NAFLD.
Unfortunately with the possible exception of weight
reduction in obese there is no established treatment of
NAFLD. The use of insulin sensitizers, anti-oxidants and

7.

Angulo P. Nonalcoholic fatty liver disease.

8.

Younossi ZM1, Gramlich T, Matteoni CA, Boparai N, McCullough

other agents have been advocated in the treatment with
success4,5,12 but effective treatment is yet to come.

AJ.

The present study concluded that it will lead to high
prevalence of NAFLD is high amongst T2DM patients and
considering the increased liver morbidity and mortality

Nonalcoholic fatty liver disease in patients with type 2 diabetes.

9.

among T2

Marchesini G1, 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

out and treat them. Ultrasonography for diagnosing
NAFLD should be taken as reliable and dependable tool

syndrome.

in diagnosing NAFLD.
10.

Reid AE1.Nonalcoholic steatohepatitis.

11.

Salgado Júnior W1, Santos JS, Sankarankutty AK, Silva Ode
C.Acta Cir Bras.Nonalcoholic fatty liver disease and obesity.
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Education is the most powerful weapon which you can use to change the world.
– Nelson Mandela
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