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ABSTRACT

Background/Objectives: The prevalence of non-alcoholic fatty liver disease
(NAFLD) has been found to be lower in the African American population when
compared to European American or Hispanics, even after controlling for obesity
and insulin resistance. The prevalence of hepatic steatosis in the local population
is unknown. No studies looking at the association between metabolic syndrome
and non-alcoholic fatty liver disease have been done in the local population. The
aim of this study is to determine the prevalence of hepatic steatosis in patients
undergoing unenhanced abdominal Computed Tomography (CT) at Aga Khan
University Hospital, Nairobi

Subjects/Methods: A cross-sectional analytical study of resident indigenous
African patients undergoing an unenhanced CT abdomen at Aga Khan University
Hospital, Nairobi’s (AKUHN) Radiology department. Data from 246 patients who
meet the inclusion and exclusion criteria was collected. Metabolic syndrome was
diagnosed using the WHO definition.

Results: Of the 246 patients, 39.3% were female and 60.7% were male. Only 77
patients consented to undergo testing for fasting lipid profile. This limited the
number of patients who could be diagnosed with metabolic syndrome. Out of the
246 patients, 33 had hepatic steatosis giving a prevalence of 13.4%, at a P value of
0.05 and a confidence interval of 9.0 to 17.8.Although a large number of people
reported occasional/social alcohol intake, only 10 patients had alcohol uptake
threshold meeting the criteria used. The causes of hepatic steatosis were mainly
attributable to non-alcoholic fatty liver disease; only 2.5% had hepatic steatosis
due to alcohol consumption. Obesity was found to be a strong risk factor for
hepatic steatosis and patients with elevated BMI were up to 4 times more likely to
have hepatic steatosis. Diabetes was also found to be a strong risk factor for
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hepatic steatosis, diabetics were 3 times more likely to have steatosis when

compared to non-diabetics.

Conclusions: The prevalence of hepatic steatosis was 13.4%. There was a strong
association of hepatic steatosis and diabetes, with diabetics 3 times more likely to
have hepatic steatosis. An association was found between the components of

metabolic syndrome and hepatic steatosis.

INTRODUCTION

Non communicable diseases are becoming an
increasing health burden in sub-Saharan
Africa with increasing urbanization and
adaption of Western lifestyles. It has been
estimated that from 1990 to 2020 the burden
of non-communicable diseases in Africa will
have doubled, a large portion of the victims
will be middle aged, in contrast to the
Western world where a large proportion are
the elderly(1).
Metabolic
constellation of various factors that are related

syndrome  represents  a
to an increased risk of a cardiovascular event.
Data about the prevalence of metabolic
syndrome in Kenya is scarce; however, a
single study has shown a higher rate in
Kenya’'s urban population compared to the
rural population (2). Metabolic syndrome is
thought to result from hypoxia of abdominal
adipocytes, resulting in a low grade
inflammation and resultant development of
obesity related co morbidities(3).

fatty
considered to represent another feature of

Non-alcoholic liver disease is
metabolic syndrome. Insulin resistance and
hyperinsulinemia play a central role in the
pathogenesis of both entities.Non-alcoholic
fatty liver disease can range from hepatic
steatosis to steatohepatitis,
progress to cirrhosis. Liver biopsy remains the
gold diagnosis of hepatic
steatosis. However, it is invasive and may
potentially suffer from sampling errors.
Hepatic steatosis may be diagnosed on

which can

standard for

unenhanced CT if the hepatic attenuation is
less than 40 HU, or if the attenuation of the
liver is at least 10 HU less than the spleen
4)(5).

Over the past three decades non-alcoholic
fatty liver disease has emerged as one of the
most common causes of liver cirrhosis in the
West, and a large proportion of individuals
who had previously been classified as having
cryptogenic cirrhosis are now believed to
have cirrhosis secondary to non-alcoholic
steatohepatitis(6).The prevalence of hepatic
steatosis in the local population is unknown.
No studies looking at the association between
metabolic syndrome and non-alcoholic fatty
liver disease have been done in the local
population.

The aim of this study is to determine the
prevalence of hepatic steatosis in patients
undergoing
Computed Tomography (CT) at Aga Khan
University Hospital, Nairobi (AKUHN).

unenhanced abdominal

MATERIALS (SUBJECTS) AND METHODS

Area of study: This study was carried out atthe
Aga Khan University Hospital, Nairobi which
is a private, tertiary teaching and referral
hospital in Kenya. AKUHN is home to one of
the most sophisticated radiology facilities in
East and Central Africa. The Radiology
Department provides a comprehensive range
of imaging services, including both routine
and specialized procedures. It has a cutting-
edge picture archiving and communication
system (PACS). This system allows digital
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images to be viewed immediately upon
which
significantly reduces reporting turnaround

completion of an examination,
times. The system also allows any facility in
East Africa to easily and confidentially send
AKUHN an image for a second opinion.

Study population: The study population
consisted of patients undergoing an
unenhanced abdominal CT at AKUHN
Radiology department who fulfilled the
eligibility criteria.

Study design: The study was across sectional
analytical study.
Inclusion criteria: These

indigenous African patients who are to

included resident

undergo an unenhanced abdominal CT (for
suspected urolithiasis; unrelated to exposure
and outcome of interest in this study) at
AKUHN and who are above the age of 18
years.

Ethical considerations: Approval to perform the
study was granted from the Dissertations
Committee of Aga Khan University. An
informed consent was sought from all
patients who participate in the study.

Data There
recruitment of patients (24 hours). Patient

collection: was consecutive
requiring unenhanced abdominal CT were
presented to the CT scanning
Radiologist on duty explained the details of
the  study obtained  consent.

Questionnaires were filled and weight and

area.
and

height obtained. If the patient required any
clarification, the primary investigator was
contacted. The patient was given a form for
tasting lipid profile and blood glucose to be
done the following morning. If patient was an
inpatient, then samples were collected in the
morning before breakfast. Blood pressure was
obtained from the referring department.
These data enabled the diagnosis of metabolic
syndrome using the WHO criteria to be made.

Patients CT scan was examined by the
principal investigator with 3 years” experience
and a consultant with 11 years’ experience.
Data analysis: Statistical analysis was carried
out using STATA version 11.2. The accepted
level of significance was 95% confidence
intervals and exact P value for effects.

RESULTS

Of the 246 patients, 39.3% were female and
60.7% were male. Only 77 patients consented
to undergo testing for fasting lipid profile.
This limited the number of patients who
could be diagnosed with metabolic syndrome.
The general characteristics of the study
population are given in Table 1. Out of the
246 patients, 33 had hepatic steatosis giving a
prevalence of 13.4%, at a P value of 0.05 and a
interval of 9.0 to 17.8. The
prevalence of hepatic steatosis was 15.5% in
males and 10.6% (Table 2).
Diabetes was found to be a strong risk factor
hepatic steatosis, diabetics were 3 times more
likely to have steatosis when compared to
non-diabetics (Pearson chi test = 8.8 and P

confidence

in females

value = 0.003). There was no significant

association between alcohol intake with
hepatic steatosis (Pearson Chi test =1.01 and P
value = 0.315) (Table 3). Although a large
number of people reported occasional/social
alcohol intake, only 10 patients had alcohol
uptake threshold meeting the criteria used in
the study. Obesity was also found to be a
strong risk factor for hepatic steatosis and
patients with elevated BMI were up to 4 times
more likely to have hepatic steatosis (Odds
Ratio = 4.38 and P value = 0.0001).The causes
of hepatic steatosis were mainly attributable
to non-alcoholic fatty liver disease; only 2.5%
had hepatic steatosis due to alcohol
consumption (Table 4).
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Table 1
General Characteristics
Male Female All
Average age (1=246) 47.8 years
Age group — 18 — 40 years 41.4 % 37.2 % 39.8 %
- 41 - 60 years 35.2 % 33 % 34.3 %
- > 60 years 23.4 % 29.8 % 25.9 %

BMI
-Normal 110 (73.8 %) 69 (71.3 %) 179 (72.8 %)
-Overweight 35 (23.4 %) 26 (26.6 %) 61 (24.7 %)
-Obese 4 (2.8 %) 2 (2.1%) 6 (2.5 %)
Blood pressure >140/90 mm Hg 21 (14 %) 14 (14.4 %) 35 (14.3 %)
Medication causing steatosis 0 1 (1 %) 1(0.4 %)
Alcohol 7 (4.7 %) 3 (3.1 %) 10 (4.2 %)
Diabetic/abnormal glucose 24 (16 %) 16 (16.5 %) 40 (16.3 %)
Abnormal lipid profile (total n=77; abnormal 16 (37.2%) 5 (14.7 %) 21 (27.3 %)
n=21)
Metabolic syndrome (n=77) 4 (2.7 %) 3 (3.1 %) 7 (2.8 %)

Table 2

Prevalence of Hepatic Steatosis in the Two Sexes

Hepatic Steatosis Female Male Total
No 87 (89.4%) 126 (84.5%) 213 (86.6%)
Yes 10 (10.6%) 23 (15.5%) 33 (13.4%)
Total 97 (100%) 149 (100%) 246 (100%)

Table 3

Relationship of Alcohol Intake and Diabetes with Hepatic Steatosis
Hepatic Steatosis
No Yes Total

Alcohol
No 204 (95.7%) 32 (97%) 236 (95.8%)
Yes 9 (4.3%) 1 (3%) 10 (4.2%)
Diabetic/abnormal sugar
No 184 (89.3 %) 22 (10.7 %) 206 (100%)
Yes 29 (72.5 %) 11 (27.5 %) 40 (100%)

Table 4

Causes of Hepatic Steatosis

Causes of Hepatic Steatosis Frequency Percentage
Non-Alcoholic Fatty Liver Disease(NAFLD) 32 97.5 %
Alcoholic fatty liver 1 2.5%
Medication 0%
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DISCUSSION

This is the first study looking at prevalence of
hepatic steatosis in sub-Saharan Africa. The
prevalence of hepatic steatosis in the study
population of 13.4% (CI 9.0 — 17.8) contrasts
with that found in a study in urban African
Americans, which showed a prevalence of
24% (confidence interval 21-26) (7). Although
the current study was not designed to assess
the lifestyles of the participants, the difference
in prevalence when compared to urban
African Americans may be due to different
lifestyles, such as diet and physical activity.
Another possible reason for the difference in
prevalence may be the higher prevalence of
elevated BMI and diabetes in the American
population. The prevalence in the current
study population is similar to the prevalence
of hepatic steatosis in China (Prevalence
16.73%, CI 13.9 — 19.5) (8). This may be due to
similarities in lifestyle and prevalence of
elevated BMI.

The prevalence of hepatic steatosis in the
current study was 15.5% in males and 10.6%
in females. There was no difference in the
prevalence of hepatic steatosis in the two
sexes in urban African Americans; however
there was a marked difference in the
prevalence of hepatic steatosis in Caucasians
with 42% prevalence in urban Caucasian
males and 24% in urban Caucasian females
(7). The higher prevalence in Caucasian
males was attributed to higher alcohol intake.
A higher prevalence was also found in
Chinese males;
attributed to this higher rate of prevalence(8).
The current study shows a trend towards a
higher prevalence in the male sex despite
similar rates of diabetes and elevated BMI in
the 2 sexes; however, it was not powered to
assess the significance of the difference in
prevalence in the 2 sexes or to explore the

however, no cause was

causes of differences in prevalence in the two
sexes.

The causes of hepatic steatosis in this study
population were mainly attributable to non-
alcoholic fatty liver disease; only 2.5% had
hepatic steatosis due to alcohol consumption.
This is in contrast to the 16.4% prevalence of
steatosis  attributed to alcohol
consumption in urban North America (7). The

hepatic

prevalence of hepatic steatosis attributable to
alcohol consumption in China is 4.5%, this is
similar to this study(9).

In the current study, obesity was found to be
a strong risk factor for hepatic steatosis and
patients with elevated BMI were up to 4 times
more likely to have hepatic steatosis. 28.4% of
patients of patients in the current study with
elevated BMI had hepatic steatosis in contrast
to the 80% prevalence in patients with
elevated BMI in Japan (10). In the current
study, 56% of patients with hepatic steatosis
had elevated BMI. This is similar to the study
done in urban North America, where two
thirds of the patients with hepatic steatosis
had elevated BMI(7). Obesity has also been
shown to be a significant risk factor for the
development of steatosis in the Chinese
population, with the rise in prevalence in
hepatic steatosis over the last 10 years
attributed to the increased prevalence of
elevated BMI (11).

Diabetes was also found to be a strong risk
factor hepatic steatosis in this study. Diabetics
were 3 times more likely to have steatosis
when compared to non-diabetics. The
prevalence of hepatic steatosis in diabetics in
this study was 27.5%. This is much lower than
the 62% prevalence of hepatic steatosis in
diabetic in urban North America(7). An
association between hepatic steatosis and
diabetes was also found in the Chinese
population, with a prevalence of 51.7% in
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patients with elevated HbAlc compared to
25% in patients with a normal HbA1lc (12).

In this study 23.8% with
dyslipidaemia had hepatic steatosis and
although there was a trend towards an
association between hepatic steatosis and
dyslipidaemia with an odds ratio of 2.8
(P=0.09), this study was not powered to assess
this. In the study done in urban North
61.5%  of  patients  with
dyslipidaemia had hepatic steatosis(7).

The number of patients who could be
diagnosed with metabolic syndrome was
limited by the low number of patients who

of patients

America,

consented to undergo testing for fasting lipid
profile. Hence, the
metabolic syndrome and hepatic steatosis
could not be determined. However, the
results from this study show an association
between hepatic steatosis and components of

association between

the metabolic syndrome as given in table 11
above. In the study in urban North America,
78.9% of patients with metabolic syndrome
had hepatic steatosis. In a study done in
Taiwan, 20% of patients with mild steatosis
had metabolic 51.4% of
patients with moderate to severe steatosis had
metabolic syndrome(13).

This study gives an indication of the
prevalence of hepatic steatosis in a private
urban tertiary health care facility in Sub
Saharan Africa although with the caution that
it may not be representative of the rest of the
population due to the selection bias of the
more affluent members of society who
frequent this hospital and whose lifestyle
mirrors Western lifestyle and dietary habits.

syndrome and
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