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ABSTRACT

Background. Liver disease continues to be a major cause of morbidity and mortality in sub-Saharan Africa,
including Nigeria, due to the high endemicity of viral hepatitis B. However non-alcoholic fatty liver disease
may be an important contributory factor. The impact of fatty liver disease in our region has not been eva-
luated. AIM. To determine the prevalence of non-alcoholic fatty liver disease (NAFLD) among a population
of diabetic (DM) subjects attending the endocrine clinic of LASUTH compared with non-diabetic subjects;
ascertain other contributing factors and compare the occurrence of the metabolic syndrome in subjects
with and without NAFLD. Methodology. Consecutive patients who satisfy the study criteria were enrolled.
An investigator- administered questionnaire was used to determine symptoms of liver disease, followed by
physical examination to obtain anthropometric indices as well as signs of liver disease. Abdominal scan was
performed to determine radiologic evidence of fatty liver and fasting blood samples were collected from
for the measurement of fasting lipid profile, glucose, liver biochemistry and serology for hepatitis B and C
markers. Results. One hundred and fifty subjects, mean age 56years (standard deviation = 9, range 20-80
yr) and gender ratio (F: M) of 83:67(55%:45%), were recruited. 106 were diabetics and 44 non-diabetics.
The overall prevalence of NAFLD amongst all study subjects was 8.7%. The prevalence rate of NAFLD was
higher in the DM cases than in the Control subjects but this difference was not statistically significant (9.5
vs. 4.5%, p = 0.2). Only one of the subjects with fatty liver disease had elevated transaminase levels (stea-
tohepatitis) and also had type 2 DM. Central obesity as measured by waist circumference (WC) and SGPT
levels were significantly higher in people with fatty liver. The mean body mass index (BMI) of diabetic and
non-diabetic patients was similar (31 vs. 30 kg/m?). The prevalence of the metabolic syndrome was higher
in the subjects with NAFLD than in those without fatty liver disease but this difference was not statistically
significant (p = 0.8). Conclusion. Non-alcoholic fatty liver disease is present in Africa but is less than what
one would expect based on American and European studies.

Key words. Non-alcoholic fatty liver. Liver ultrasound. Metabolic syndrome. Diabetes. African.

INTRODUCTION

Fatty liver is a spectrum of disorders defined by
abnormal accumulation of triglycerides in the liver;
and ranges from fatty liver alone (steatosis) to fatty
liver with inflammation (steatohepatitis).! It can oc-
cur with use of alcohol (alcohol-related fatty liver)
or in the absence of alcohol (non-alcoholic fatty liver
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disease (NAFLD). NAFLD is strongly associated
with epidemic of obesity and type 2 diabetes mellitus
(DM).2 Diabetes mellitus is a chronic disorder that
is associated with cardiovascular complications of
which the metabolic syndrome (Mets) plays a promi-
nent role.2 The metabolic syndrome (Mets) is a clus-
ter of cardiovascular risk factors that is
characterized by obesity, central obesity, insulin re-
sistance, atherogenic dyslipidemia, and hyperten-
sion.* The prevalence of the Mets in the general
population is estimated to be between 17-25%, al-
though a recent report documented a higher preva-
lence with comparable gender distribution in
Nigerian type 2 diabetics.®

NAFLD is the hepatic manifestation of metabolic
syndrome as a strong link has been reported bet-
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ween them particularly among obese adolescent ma-
les.® Initially NAFLD was thought to be benign, but
it has been shown to progress to more severe forms
of liver disease including cirrhosis and primary liver
cell carcinoma (PLCC) especially amongst the biop-
Sy proven cases.”

Clinical manifestation of NAFLD is usually absent
or subtle with abnormal aminotransferase or inciden-
tal radiographic findings of fatty liver. The pathoge-
nesis is thought to be due to multi-hit process
involving insulin resistance, oxidative stress, apopto-
tic pathways and adipocytokines.® No definite con-
sensus treatment for NAFLD exist but nonetheless
weight reduction, treatment of the components of me-
tabolic syndrome and a number of new agents under
various phase of trial have shown a lot of promises.®

The diagnosis is based on establishing the presen-
ce of fatty liver as well as the non-alcoholic nature
of the disease. A liver biopsy is the gold standard,
but it is invasive with associated risk. Sonography
is the cheapest of all the imaging modalities and is
widely available. Sonographic features include the
presence of a bright hepatic echo pattern (compared
with the kidneys), deep attenuation, vascular blu-
rring either singly or in combination to diagnose
hepatic steatosis. These features have a diagnostic
sensitivity and specificity of greater than 82%.1°

NAFLD is estimated to affect 20-30% of the popu-
lation in the United States.® The impact of NAFLD
in our setting is unknown as the background preva-
lence of hepatic steatosis in the general population
has not been established. An earlier report had no-
ted a prevalence rate of 13.3% among a cohort of hu-
man immunodeficiency virus (HIV)-infected subjects
receiving highly active antiretroviral therapy
(HAART).! The purpose of our study was to deter-
mine the prevalence of NAFLD in our diabetic and
non-diabetic subjects who attend the endocrine cli-
nic of LASUTH and compare the occurrence of the
metabolic syndrome in subjects with and without
NAFLD. We also attempted to ascertain other con-
tributing factors (HBV and HCV infection) to liver
disease in these subjects.

METHODOLOGY

The study design was a cross sectional study ca-
rried out in the endocrine clinic of an urban univer-
sity teaching hospital in Lagos, Nigeria. Ethical
approval was obtained from the Institutional Re-
view Board of the Lagos State University Hospital
(LASUTH) before commencement of the study in
October 2009. Informed consent was obtained from

prospective study patients before enrolment. Conse-
cutive patients who fulfilled study criteria were re-
cruited from October 2009 to August 2010. The
diabetic group consisted of type 2 diabetic and obese
patients. The non-diabetic control subjects, recrui-
ted amongst hospital workers, including students,
were sex but not aged matched with the cases.

A questionnaire was administered by the investiga-
tors to ascertain symptoms of liver disease, and a
thorough physical examination was undertaken to
obtain anthropometrics indices as well as seek out
signs of liver disease if any in them. A ten millilitres
sample of fasting blood was collected for the measure-
ment of fasting lipid profile, glucose, liver biochemis-
try and serology for hepatitis B and C markers. All
biochemistry assays were run on an automated sys-
tem (Human start 80-clinical chemistry analyzer).
The principle of the assay of alanine transaminase
was by measuring enzyme activity using the kinetic
method as per the recommendation of the internatio-
nal federation of clinical chemistry.12 Serology for
viral markers was done using the immunocomb Kkit.
Excluded patients included those known to be alcoho-
lic, patients suffering from malignancy, patients
receiving a form of chemotherapy or corticosteroids,
patients with significant co morbid medical conditio-
ns including congestive heart failure, chronic renal
dysfunction, chronic pulmonary disease, psychia-
tric disease and those patients unable/unwilling to
provide informed consent/participate.

Fasting blood samples were taken for the determi-
nation of 4 parameters of the lipid profile viz total
cholesterol (TCHOL), high density lipoprotein cho-
lesterol (HDL-C), low density lipoprotein cholesterol
(LDL-C) and triglyceride (TG). Total cholesterol as-
say was done using a modified method of Lieber-
mann-Burchard,’® HDL-cholesterol by precipitation
method* and TG was estimated using a kit emplo-
ying enzymatic hydrolysis of TG with lipases.!®
LDL-C was calculated using the Friedwald’s formu-
l1al® LDL = (TCHOL - HDL-C)-TG/5 when the va-
lues of TG were less than 400 mg%.

The enrolled patients underwent an upper abdo-
minal ultrasound (US) scan after an overnight fast.
All US scan were performed by an experienced ra-
diologist using a 3.5MHz probe of a Mindray DP
9900 Plus Ultrasound scanning machine looking for
radiologic evidence of hepatic steatosis.

Study Definitions

1. The presence of the metabolic syndrome was de-
termined using the new definition.2 The presence
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of three or more of any of the following is a poin-
ter to the Mets. waist circumference (WC) grea-
ter than 102 cm in men and 88 cm in women;
serum triglycerides (TG) level of at least 150 mg/
dL (1.69 mmol/L); high-density lipoprotein cho-
lesterol (HDL-C) level of less than 40 mg/dL
(1.04 mmol/L) in men and 50 mg/dL (1.29 mmol/
L) in women; blood pressure of at least 130/85
mmHg.

2. Significant alcohol consumption means alcohol
consumption, estimated by questionnaire of >
40 gram/week.’

3. Fatty liver disease is said to be present if the fo-
llowing Sonographic features were present either
singly or in combination: the presence of a bright
hepatic echo pattern (compared with the kid-
neys), deep attenuation and vascular blurring.1?

4. The criteria for diagnosing DM is based on two ab-
normal glucose values with or without symptoms
of hyperglycemia: Fasting plasma glucose of > 126
mg%, random plasma glucose > 200 mg%.18

Coefficient of variation
for the laboratory measurements

The intra-assay CVs for cholesterol, TG and glu-
cose were 2.36%, 3.45% and 1.63% and the inter-as-

Table 1. Demographics and biochemical profiles of the study
subjects.

Parameters Mean (SD)* Range
Age (years) 56(9) 20-80 yr
Sex (F: M) 83:67(55%:45%)

BMI (kg/m?) 30.1(5.9) 16.3-64
WC (cm) 96.8(12.9) 32.9-137
SGOT (iu/1) 15.6(7.1) 7-61
SGPT (iu/1) 12.6(27) 5-102
ALP (iu/1) 91.4(28.8) 49-209
HDL (mg/dL) 42(9) 14-98
TG (mg/dL) 98(46) 35-270
LDL (mg/dL) 117(49) 30-313

* SD: Standard deviation of the mean.

say CVs were 1.14%, 2.89% and 1.33% respectively.
The coefficients of variation intra-assay of the other
parameters are Alt (20-32%), AST (15-20%), and
ALP (10-15%).

Statistical analysis

Descriptive statistics were used to analyze the co-
llected data. Analytic statistical methods employed
included the Student t test to compare continuous
variables and the Chi-Square test to compare catego-
rical variables. The alpha level of significance (i.e. p
value) was set at 0.05. All statistical tests were per-
formed using the computer statistical software pac-
kage SPSS version 17 (SPSS Inc, Chicago IL).

RESULTS

Demographics and
biochemical profile of subjects

The basic demographics and biochemical profile of
the enrolled subjects are shown in table 1.

A comparison of the clinical parameters between
the DM and non-DM patients showed that clinical
parameters (other than the age); were comparable.
The DM patients were significantly older than the
Controls (Table 2).

Clinical features of liver disease in subjects

The symptoms of liver disease as shown in Figure
1 were present more in the non-diabetic patients
than the diabetic patients. The cutaneous stigma of
chronic liver disease, including hepatomegaly and
stigma of portal hypertension were present in
7(6.4%), 3(2.8%) and 2(1.8%). A history of blood
transfusion was noted in 7 (6.4%) of the subjects
(all diabetics). There was no documented history of
ingestion of hepatotoxic drug usage (amiodarone,
HAART & tamoxifen) while a history of previous
jaundice was noted in 2 subjects (diabetic).

Table 2. Comparison of clinical parameters between DM cases and controls.

Parameter Cases (N/%) Control (N/%) p value
Age (years) 57.2 (9) 48.5 (7) 0.001
Sex (M: F) 45%:55% 34%:66% 0.06
BMI (kg/m2) 31 (8) 30 (5) 0.5
WC (cm) 95.3 (10) 96 (14) 0.3

Duration of DM: mean 7.4 years (SD 9.2), Range 0.1 to 30 years.
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Figure 1. Distribution of signs and symptoms of LD in the
study subjects.

roows > IIITHITTIITHITTT

% Diabetic patients

Fatty liver disease

The overall prevalence of fatty liver among all
study subjects was 8.7%. The prevalence rate of NA-
FLD was higher in the diabetic cases than in the
non-diabetic patients but this difference was not sta-
tistically significant (9.5 vs. 4.5%, p = 0.2). Only
one of the subjects with fatty liver disease had eleva-
ted serum aminotransaminase levels and also had
type 2 DM. Fatty liver cases were in the age range
33-70years.

A comparison of the clinical and biochemical pa-
rameters of the subjects with fatty liver and those
without fatty liver were comparable except for WC
and SGPT levels which were significantly higher in
people with fatty liver. Hepatitis C antibody was ab-
sent in the study subjects. HBsAg positivity was
present in 2(4.5%) of the Control subjects but ab-
sent in patients with DM. These results are show in
Table 3.

The metabolic syndrome

The prevalence of the metabolic syndrome was
higher in the subjects with NAFLD than in those
without fatty liver disease but this difference was
not statistically significant (p = 0.8) (Figure 2). Ta-
ble 4 shows the distribution of the presence of meta-
bolic syndrome defining parameters among the
study subijects.

DISCUSSION

NAFLD is the hepatic manifestation of metabolic
syndrome and is becoming a major cause of liver
morbidity and mortality worldwide. To our knowled-
ge no data on prevalence of this condition in the ge-
neral population in Nigeria exist. The observed
difference in prevalence of fatty liver between diabe-
tics and control (9.5 vs. 4.5%, p = 0.2) was not sta-
tistically significant while the overall prevalence of
8.7% appears rather low when compared with fin-
dings in other geographical regions; 20-30% in the
USA?® Russian federation!® and Japan.2° This may
relate to differences in study population as well as
diagnostic modality. Earlier report by Richard Gue-

Table 3. Comparison of clinical and biochemical characteristics of subjects with and without fatty liver.

Parameter Fatty liver subjects Non-fatty liver cases P-value
Age (years) (mean) (SD)* 52.5(10.9) 54(9) 0.4
Sex ratio (M: F) 5:8 63:74 0.4
BMI (kg/m?) (mean) (SD) 33.9(8.3) 30(7) 0.13
WC (cm) (mean) (SD) 112(9.6) 94(18) 0.003
History of HBP (No. (%) 6(46) 25(18) 0.3
Presence of elevated transaminase 1 0

ALP (iu/l) (mean (SD) 106.4(13.5) 91.5(34) 0.3
SGOT (iu/l) (mean (SD) 15.6(11.3) 15.4(6) 0.9
SGPT (iu/l) (mean (SD) 20.3(26) 11.2(5) 0.03
Total cholesterol (mg/dL) (mean (SD) 170.7(100.5) 182(40) 0.4
LDL (mg/dL) (mean (SD) 103.5(57) 106(54) 0.7
HDL (mg/dL) (mean (SD) 36.6(15.1) 46(20) 0.2
TG (mg/dL) (mean (SD) 100.6(61.3) 103(39) 0.7

* SD: Standard deviation of the mean.
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Figure 2. Distribution of the mets criteria in subjects with
and without fatty liver.

rrero, et al.'! had documented ethnic differences in
subjects who had similar risk factors (insulin resis-
tance). In their study African Americans were
shown to have less intra-peritoneal fat which corre-
lated with hepatic triglyceride content (HTGC) than
visceral fat. This is in keeping with an earlier report
by Lesi, et al.' which showed a lower prevalence of
13.3% among a cohort of HIV- infected patients re-
ceiving highly active anti-retroviral therapy
(HAART) within the same geographical area. The
patients in this study were at increased risk of deve-
loping NAFLD due to the adverse effect of HAART.
Ultrasonography employed in this study is unable to
detect mild fat accumulation (usually less than
30%).19 It is possible that cases of mild steatosis
may have been missed in the present study. The pre-
sence of fatty liver did not vary with the sex of the
subjects while their age range was from 4-7t" decade
with majority in the 5t decade of life. This is in kee-
ping with earlier observation that NAFLD occurs at
all ages with no sex predilection but incidence in-
creases with increasing body size?!l. Subjects with
fatty liver in this study had significantly more cen-
tral obesity than those without. Also an earlier re-
port?2 noted peak incidence around the 5% decade as
in the present study.

Most of the subjects with fatty liver had simple
steatosis as only one had features of steatohepatitis.

The symptomatology noted in this study were fati-
gue and right hypochondrial pain/discomfort. The
low prevalence of NAFLD noted here as well as the
milder nature of the disease may suggest a lower di-
sease burden than in the Western world. This may
correlate with the observed epidemiology of docu-
mented risk factors (obesity and attendant metabo-
lic consequences) of fatty liver which has assumed
an epidemic proportion in some western nations.

Also contrary to reports® in other regions, the ob-
served difference in fatty liver prevalence between
subjects with metabolic syndrome and without was
not significant. This may relate to the small popula-
tion size of the subjects. More studies involving lar-
ger subjects are required to clarify this. However
the subjects with fatty liver had significantly more
central obesity, one of the parameters of metabolic
syndrome.

There were no other contributory factors (hepato-
toxic drug use, viral hepatitis) to liver disease
among the study subjects; the two patients who tes-
ted positive to hepatitis B were asymptomatic and
did not have fatty liver disease. None of the subjects
had serologic marker of hepatitis C. The observed
prevalence of the markers of these hepatotrophic vi-
ruses follows the documented pattern in this region
with low prevalence of hepatitis C.

Diagnosis of NAFLD in this study was by ultra-
sonography although liver biopsy remains the gold
standard. The later is however invasive with a lot of
risk and ethically not acceptable for this kind of stu-
dy. Also establishment of alcohol consumption habit
relied on the subjects’ history which may not be ac-
curate. Similar studies recruiting larger subject are
required to validate our findings on fatty liver in
diabetics and non-diabetic as well as in subjects
with and without metabolic syndrome.

CONCLUSION

Non-alcoholic fatty liver is present in Africa but
appears to be less than what one would expect based
on American and European studies. Although the
diagnosis of non-alcoholic fatty liver disease appears
to be decreased in the Nigerian population, the do-
cumented prevalence of fatty liver disease in this
study is still clinically significant and is a wake-up
call for Nigerian health practitioners and policy
makers to be on the alert and also formulate policy
to help curtail its impact especially by measures to
reduce the components of metabolic syndrome in
view of the association. The results of our study
should be interpreted with caution given the small
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Table 4. Presence of metabolic syndrome parameters among the study subjects

Parameters All subjects (N=150) DM cases (N=106) Non-DM (N=44) Value
Increased WC 79 (53%) 48 (45%) 31 (70.5%) 0.004
Presence of HBP 1 (21%) 30 (28.3%) 1 (2.3%) 0.001
Presence of DM 106 (71%) 106 (100%) 0 (0%) < 0.005
Presence of elevated TG 13 (8.7%) 9 (8.5%) 4 (9%) 0.5
Presence of reduced HDL 66 (44%) 37 (35%) 29 (80.6%) 0.04
Prevalence of Mets 30 (20%) 27 (25.5%) 3 (7% > 0.05
sample size and |arger studies with an African popu- 12. Schumann G, Bon_ora R, Ceriotti F, Férard_G, Ferrero
: CA, Franck PF, Siekmann L, et al. IFCC primary refe-
lation are needed. :
rence procedures for the measurement of catalytic
activity concentrations of enzymes at 37 degrees C.
REFERENCES International Federation of Clinical Chemistry and La-
) o boratory Medicine. Part 5. Reference procedure for

1. Guerrero R, Vega GL, Grundy SM, Browning JD. Ethnic di- the measurement of catalytic concentration of aspar-
fferences in hepatic steatosis: an insulin resistance para- tate aminotransferase. Clin Chem Lab Med 2002; 40(7):
dox? Hepatology 2009; 49: 791-801. 725-33.

2. Sears D. Fatty liver: Available at WWW.Medscape.com/ 13. Abell LL, Levy BB, Brodie BB, Kendall FE. Simplified me-
view a_rticle/588890 accessed 8/7/?010- thods for the estimation of the total cholesterol in serum

3. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, and demonstration of specificity. J Biol Chem 1952; 195:
Donato KA, Fruchart JC, et al. Harmonizing the metabolic 357-66.
syndrome: a joint interim statement of the International 14. Lopez-Virella ML: Cholesterol determination in high-densi-
Diabetes Federation Task Force on Epidemiology and Pre- ty lipoproteins separated by three different methods. Clin
vention; National Heart, Lung, and Blood Institute; Ameri- Chem 1977; 23: 882-90.
can Heart Association; World Heart Federation; 15. Bucolo G, David H. Quantitative determination of serum
International Atherosclerosis Society; and International triglycerides by the use of enzymes. Clin Chem 1973; 19:
Association for the Study of Obesity. Circulation 2009; 476-582.

120(16): '1640-5. ) ) 16. Friedwald WT, Levy RI, Fredrickson DS. Estimation of the

4. Deedwania PC, Gupta R: Management issues in the metabo- concentration of low density lipoprotein cholesterol in
lic syndrome. J Assoc Physicians India 2006; 54: 797-810. plasma, without use of the preparative ultra centrifuge.

5. Ogbera A. Prevalence and gender distribution of the me- Clin Chem 1972; 18: 499-502.
tabolic syndrome. Diabetology & Metabolic Syndrome 17. Corrao G, Bagnardi V, Zambon A, La Vecchia MC. A meta-
2010; 2: 1doi:10.1186/1758-5996-2-1. analysis of alcohol consumption and the risk of 15 diseases

6. Graham RC, Burke A, Stettler N. Ethnic and sex differen- Preventive Medicine Volume 2004; 38(5): 613-9.
ces in the association between metabolic syndrome and 18. World Health Organization: Definition, Diagnosis and Clas-
suspected nonalcoholic fatty liver disease in a nationally sification of Diabetes Mellitus and its Complications: Re-
representative sample of US adolescents. J Pediatr Gas- port of a WHO/IDF Consultation. Part 1: Diagnosis and
troenterol Nutr 2009; 49(4): 442-9. Classification of Diabetes Mellitus. Geneva: World Health

7. Adams LA, Lymp JF, St Sauver J, Sanderson SO, Lindor K D, Org; 2006.

Feldstein A, Angulo P. The natural history of NAFLD; a po- 19. Ivashkin V, Drapkina O, Ashikhmin Y. Prevalence and risk
pulation-based cohort study. Gastroenterology 2005; 129: factors for non alcoholic fatty liver disease in Russian
11:_%-21. ) Federation.(abstract 330). J Hepatol 2010; (Supl.).

8. Hui JM, Hodge A, Fargll GC, !(ench JG, Kriketos A, George 20. Jimba S, Nakagami T, Takahashi M, Wakamatsu T, Hirota
J. B(?yond Insulin resistance in NASH; TNF alpha or adipo- Y, Ilwamoto Y, Wasada T. Prevalence of non-alcoholic
nectin. Hepatology 2004; 40: 46-54. fatty liver disease and its association with impaired gluco-

9. Younossi ZM. Current management of NAFLD and NASH. se metabolism in Japanese adults. Diabetic Medicine 2005;
Alim Pharm & Therapeutics 2008; 28(1): 2-12. 22 1141-5.

10. Mishra P, Younossi ZM. Abdominal ultrasound for diagnosis 21. Clinical practice committee AGA. AGA Technical review on
of nonalcoholic fatty liver disease (NAFLD). Am J Gas- NAFLD. Gastroenterology 2002; 123: 1705-25.
troenterol 2007; 102(12): 2716-7. 22. Nomura H, Kashiwagi S, Hayashi J, Kajiyama W, Tani S,

11. Lesi OA, Soyebi KS, Eboh CN Fatty liver in a cohort of HIV

positive Africans on HAART. J Nat Med Assoc 2009; 101:
151-5.

Goto M. Prevalence of fatty liver disease in a general po-
pulation of Okinawa, Japan. Japan J Med 1988; 27(2):
142-9.



