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Abstract
A ctoss seclional stttdl'v,os carried out in the Departntenl of
Pathology, Dltaka Medical College, Dhaka and Deportment of
hepatology-, Bangabandhu Sheikh Mtjib Medicol University
(BSMMU) during the period of July 2007 to June 2009 Tbtal

55 adult subjecls of both sexes v)ere included in this study to

evaluate the histological paltern of nonalcoholic fatty liter
disease (NAFLD) and its relation with demographic variables
including oge, sex, BMI, obesitl, ond v,aisl circuntference.
NAFLD is characterized by ntacrovesicular deposition offat in
liter. It is nou'dar-s recognized as a major cause of'liter
disease and has the propensifu- for progression to.fibrosis ond
cirrltosis. Sttrdl subjects w'ith bright echogenic liver on

ullrasonographl, v'ith no historl' of alcohol consuntption and
v,ilhout having hepatitis B and hepatitis C infecliorts v'ere

included. All oJ them undergone liver biopsl, and H&E and
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Introduction:
Diffuse macrovesicular accumulation of fat in
hepatocytes in individuals who do not consume
alcohol in quantities considered harmful to liver is
referred to as nonalcoholic fatty liver disease
(NAFLD).I Overall abofi 5o/o of patients with
NAFLD develop cirrhosis over an average of a

seven years period with I .7o/o dying from the
complications of liver cirrhosis. Although the exact
etiology is not clear it could possibly be a part of a
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Masson's Trichrome stain slides v,ere examined to evaluale lhe

grade and sloge of N,4FLD. Scoring and semiquanlitative
assessment o.f slealosis and NAFLD severi1, v,as done

accot'dirtg to Kleiner scale known as NAFLD Aclivit,tt Score
(NAS1. Among the subjects 24 v'ere male and 3l female. Mean

age 41t10.66 vears (range 20 - 65 years), BMI 29.13+3.79

kg/nt2 (range 24 22 - 39.00 kg/m2), mean of male waist
circumference 92 03+6 75 cnt (range 88-109 cm) ond mean of
female waisl circnnference was 90.l7t6.6cnt (range 80-102
cnt). Only BMI correloled significantly with NAS score
v'het'eas oge, BMI attd waisl circuntference of male and;fbntale
subjecls correlared signi/icantly trith stage of fibrosis. The

s'tudt, concludes thot in det'eloping countries like Banglodesh
the incidentol .finding of NAFLD is increosing because of
change in life s4,nle and /ood habit

metabolic syndrome associated with obesity,
hypertension, dyslipidaemia, insulin resistance and

diabetes.2

In conditions where the supply of free fatty acids

becomes excessive, there is accumulation of
triglycerides and free radicals. Deposit of fat in the

hepatocytes causes fatty degeneration of the liver
or steatotic hepatitis wliich makes affected tissues

more sensitive to oxidative stress. enterotoxins and

ischemia.l

NAFLD has been recognized as a disease of
affluent countries and western disease.
Approximately 12%-15% of the population is

estinrated to have NAFLD whlle 3-4Yo has NASH.a
It reaches 25%o to 75o/o in patients with obesity and

type 2 diabetes mellitus.5 In Asia the prevalence of
NAFLD are l2oh to 240/o.6 In India it varies from
5oh to 28o/o.1 The prevalence of over weight and

obesity is increasing in Bangladesh due to change

in dietary habits and a sedentary life style. NAFLD
affects all age groups. Its prevalence in the general
population ranges fi'orn 16 to 25o/o in adults.8 The
highest prevalence has been described in one study
to be between 40 and 49 years of age.e

The imaging modalities most often used to identify
hepatic steatosis include computerized tomography
and ultrasonography. Liver biopsy is considered to
be the gold standard for the diagnosis of NAFLD as
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it is the only investigation able to distinguiseh
between simple steatosis and NASH or stage the

degree of fibrosis. It remains not only the best
diagnostic tool for confirming NASH, but also the
more sensitive and accurate in specific means of
providing important prognostic information in
patients with this condition.ro

In Bangladesh a few studies have been conducted to
determine the correlation between demographic
variables and histopathological aspect of the
disease. Therefore, the aim of this study was to
determine histological scoring cellular morphology
of patients with bright echogenic liver and to find
its relation with demographic variables.

Methods:
Cross sectional study was carried out in the
Department of Pathology, Dhaka Medical College,
Dhaka and Department of hepatology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU) during the period of July 2007 to June

2009. Total 55 adult subjects with bright echogenic
liver on ultrasonography were included in this study
purposively with predefined inclusion and exclusion
cntena.

Demographic variables were recorded which
included age, sex and anthropometric measurements

of height, weight, BMI (according to WPRO)rr,
central obesity (ATP III)12 and waist circumference
following standard procedure.

The liver biopsy was done by trained hepatologist.
The biopsy tissue was preserved in l0%o formalin;
H&E and Masson's Trichrome stain slides were
examined to evaluate the grade and stage of non-
alcoholic fatry liver disease. Scoring and
semiquantitative assessment of steatosis and
NAFLD severity was done according to Kleiner
scale.r3

Individual scores of steatosis, lobular inflammation
and hepatocyte ballooning added to produce an
overall 'NAFLD Activity Score: (NAS). NAFLD
activity score >5: the histological diagnosis will be
probable or definite NASH; 3-4: uncertain and 2:
notNASH.r3

The data were evaluated by standard statistical
methods using SPSS (Statistical Package for Social
Sciences) version 17. Statistical significance was set

as 0.05 and p<0.05 was considered as significant.

37

Moy 20ll Issue

Results:
A total of 55 cases of both sex including 24 male
and 3l female study subjects ultrasonographically
diagnosed as bright echogenic liver with no history
of alcohol consumption, were enrolled in the study
to find their histological scoring and cellular
involvement. The study was also aimed at assessing

the relation between demographic features with the

mentioned variables.

Table I: Descriptive analysis of statistics

Statistics Range Mean + SD

Age (years)

BMI (kglm2)

Male waist (cm)

Female waist (cm)

20 -65 41.00 +10.66

24.22 -39.00 29.13 + 3.80

80.00 - 109.00 92.04+6.75

80.00 - 102.00 90.17 +6.66

Table I shows analysis of descriptive statistics of
study subjects. Age distribution of the study
subjects shows that the mean age was 41+10.66
years (range 20-65 years). Mean BMI was
29.13+3.79 kglm2 (range 24.22 - 39.00 kglm2).
The mean of male waist circumference was
92.03+6.75 cm (range 88-109 cm) and the mean of
female waist circumference was 90.17+6.6cm
(range 80-102 cm).

Table II: Distribution of study subjects by
obesity status (n:55)

BMI (kg/m2) Frequency Percentage

Normal

Over weight

Obese

I

35

I9

1.8

63.6

34.s

Table-II shows the distribution of study subjects

according to the obesity status. Thirty five of the

subjects (63.6%) were over weight, 19 (34.5%)
were obese and only 1 (1.8%) was with normal
BMI.

Table III: Distribution of subjects by waist
circumference

Sex of the subjects Normal waist (cm) Raised waist (cm)
Frequency (%) Frequency (%)

Male

@:2a)
Female

(n:31)

8 (33.3%)

3 (e.1%)

16 (66.7%)

28 (e0.3%)
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Table III shows the distribution of male & female
subjects according to the waist circumference
respectively. Out of 24 male subjects 16 (66.7%)
exhibited raised and 8 (33.3%) normal waist
circumference. Of 31 female subjects 28 (90.3%)
exhibited raised and 3 (9.7%) exhibited normal
waist circumference.

Table IV: Distribution of patients according to
NAS Score (n=55)

NAS score Frequency Percentage
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correlated significantly with NAS score. The other
variables are not correlated with NAS score.

Table VII: Correlation between Fibrosis stage
and demographic variables

Fibrosis vs. Independent variable 1,2 pt

BMI (kg/m2)

Male Waist (cm)

Female Waist (cm)

Age of the Patient (years)

.580 .000x

.577 .010x

.387 .042*

.299 .041*

Spearman rank correlation coeffi cient
* : Significant
ns: Not significant

Table VII shows correlation between fibrosis
stage and demographic variables. It reveals that
BMI, waist circumference of male and female,
and age of the patients correlated with stage of
fibrosis.

Discussion:
In the Aisa-Pacific region NAFLD is common
due to the major risk factors like obesity; T2DM
and its prevalence ranging from 5o/o to 4O%o.t4 At
the same time obesity, dyslipidaemia, diabetes
mellitus are closely associated disease, have been
shown to be rapidly increasing in prevalerrce."
In developing countries like Bangladesh the
incidental finding of NAFLD is increasing
because of change in life style, food habit and
lack of conciousness. A significant number of
cases of "cryptogenic cirrhosis" are found which
may represent end stage of NAFLD.

In outpatient hospital of Bangladesh, wo
encounter many patients having bright echogenic
liver on ultrasonography especially who are
dyslipidaemic and diabetic. If hepatitis B and
hepatitis C infection and history of alcohol
consumption are excluded, these patients are
presumed to have NAFLD.

The mean age of the studied population was 41
years (reange 20-65 yrs), 31 were female and24
were male. Harrison et al. studied a total 22
patients where the mean age was 50.6 years
(range 33-64 yrs).'6 Malik et al. in his study in
Malaysia found 47.O + 12.2 yearc in his 75

NAFLD cases."

Prevalence of NAFLD increases by a fraction of

38

>5

3-4
2

39

8

8

70.9

t4.5
t4.s

Table IV shows distribution of study subjects
according NAFLD activity scores (NAS). 709%
subjects had NAS score 5 i.e definite NASH;
14.5% had score 3-4 i.e uncertain NASH and
14.5% had NAS score >2 i.e not NASH.

Table V: Distribution of patients according to
Fibrosis (n:55)

Fibrosis

l. Perisinusoidal or Periportal

2. Perisinusoidal and portal/Periportal

3. Bridging

4. Cinhosis

Frequency Percentage

31 56.4

7 12.7

6 10.9

3 5.5

Table V shows distribution of subjects according to
Fibrosis staging. 56.4% cases were stage 1; 12.7%

cases were stage 2;10.9% cases were stage 3 & the

rest 5.5% were stage 4.

Table VI: Correlation between NAS score and
demographic variables

NAS Score vs. Independent variable

BMI (kg/m2)

Male Waist (cm)

Female Waist (cm)

Age of the Patient (years)

Pearson's correlation coeffi cient
*: Significant
ns : Not significant

Table VI shows correlation between NAS score and

the demographic variables. It reveals that BMI

.337 .012*

.198 .354ns

-.064 .732ns

.104.45Ons
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4.6 in obese people. Truncal obesity is an
imporlant risk factor for development of NAFLD
in subjects with even normal BMI. Up to 74Yo

prevalence of NAFLD has been noted in obese
persons." In various studies 39 to 9O%o of
NAFLD patients were found to be obese." Orr.
results correspond with these studies; we found
that almost all of our patients (98.1%o) were
either overweight (63.6%) or obese (34.5%) with
a mean BMI of 29.13.

We attempted to find the correlation of possible
risk factors like BMI, central obesity, age and
sex with histological scoring system.

Among the studied variables only BMI
significantly correlated with. NAS score. On the
other hand BMI, central obesity and age
significantly correlated with staging of fibrosis.

However, studies involving a large number of
patients and repeated determination of these
parameters should be performed for a better
evaluation of their prognostic value in NAFLD.

Conclusion:
This study revealed that subjects presented with
bright echogenic liver on ultrasonography
without having hepatitis B and hepatitis C
infections and history of alcohol consumption
are almost certainly have nonalcoholic fatty liver
disease (NAFLD) associated with over weight,
obesity and age. However, studies involving a

large number of patients and repeated
determinations of these parameters should be
performed for a better evaluation of their
prognostic value in NAFLD.

References:

l. Patel T, Lee Jg, Talavera F, Bank S, Mechaber
AJ,Katz J.. Fatty liver. eMedicine 2003.

2. Adams LA, Lymp JF, St. Sauver J, Sanderson
SO, Lindor KD, Feldstein A, et al. The natural
history of non-alcoholic fatty liver disease a

population-based cohort study. Gastroenterology
2005;129:l13-21.

3. Day CP. James OF. Steatohepatitis a tale of
two hits? Gastroenterology 1998;l 14:842-5.

4. Sanyal AJ, Campbell-Sargent C, Mirshahi F,
et al. Nonalcoholic steatohepatitis; association of
insulin resistance and mitochondrial

39

May 201) Issue

abnormalities, Gastroenterology 2001 ; 120: I 1 83-
92.

5. Jick SS, Stender M, Myers MW. Frequency of
Liver disease type 2 diabetic patients treated with
oral anti-diabetic agents. Diabetes Care
1999;22(12):2067 -7 t.

6. Duseja A, Das A, Das R, Dhiman R, Chawla
Y. Nonalcoholic steatohepatitis; our experience.
Indian J. Gastroenterol 2004;23 :825.

7. Bellentani S, Saccoccio G, Masutti F, Croce
LS, Brandi G, Sasso F, Cristanini G, Tiribelli C.

Prevalence ofrisk factors for hepatic steatosis in
Northern Itally. Ann Intern Med 2000;132:lI2-7.

8. Teli MR, James OFW, Burt aD, Bennett MK,
Day CP. The natural history of nonalcoholic
fatty liver - a follow-up-study. Hepatology
1995;22:1714-9.

9. Angulo P, Keach JC, Batts KP, Lindor KD.
Independent predictors of liver fibrosis in
patients with nonalcoholic steatohepatitis.
Hepatology 1999 ;30: 13 5 6-62.

10. Zaehary DG. Grading and staging systems
for inflammation and fibrosis in chronic liver
disease. Journal of Hepatolo gy 2007 ;47 :597 -8.

1 1. Galassi A, Reynolds K, He J. Metabolic
syndrome and risk of cardrovascular disease: a

meta-analysis. Am. J. Med 2006;119:812-9.

12. Eckel RH, Grundy SM, Zimmet PZ. The
metabolic syndrome. The Lancet
200 5 ;3 65 (9 468): t 4 t 5 -28.

13. Kleiner DE, Brunt EM, Van Natta M et al.
Design and validation of a histological scoring
system for nonalcoholic fatty liver disease.
Hepatology 2005 ;41 :13 73 -21 .

14. Amarapurkar DN, Hashimoto E, Lesmana
LA, Sollano JD, Chen PJ, Goh KL. Asia-Pacific
Working Parly on NAFLD 2007.

15. Chitturi S, Farrel GC, George J. Non-
alcoholic steatohepatitis in the Asia-Pacific
region; Future shock? J Gastoenterol Hepatol
2004;19:368-74.

16. Harrison SA, Torgeson S, Hayashi PH. The
Natural History of Nonalcoholic Fatty Liver
Disease: A Clinical Histopathological Study. The
Am. J. of Gastroenterology 2003;98:2042-7.



Bangladesh Medical Journal 2011 VoL 40 No. 2

17. Malik A, Cheah P, Hilmi I N, Chan S P, Goh
K. Non-alcoholic fatty liver disease in Malaysia:
A demograpghic, anthropometric, metabolic and
histological study. Journal of Digestive Disease
2007;8:58-64.

18. Angulo F. Nonalcoholic fatty liver disease. N

May 20ll Issue

Eng J Med 2002;346:1221 -3 l .

19. Basaranoglu M, Acbay O, Sonsuz A. A
controlled trial of geinfibrozil in the treatment of
patients with nonalcoholic steatohepatitis. J

Hepatol 1999;31:384.

40


