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Abstract

There is a dearth of data on the burden and spectrum of non-alcoholic fatty liver disease
(NAFLD) in African populations. The limited available information suggests that the preva-
lence of NAFLD in the general population is lowest for the Africa region. However, this is
likely to be an underestimate and also does not take into consideration the long-term impact
of rising rates of obesity, type-2 diabetes mellitus (T2DM) and high human immunodefi-
ciency virus infection burden in Africa. A racial disparity in the prevalence of NAFLD has
been observed in some studies but remains unexplained. There is an absence of data from
population-based studies in Africa and this highlights the need for such studies, to reliably
define the health service needs for this region. Screening for NAFLD at a population-based
level using ultrasound is perhaps the ideal method for resource-poor settings because of its
relative cost-effectiveness. What is required as a priority from Africa, are well-designed epide-
miologic studies that screen for NAFLD in the general population as well as high-risk groups
such as patients with T2DM or obesity.

Introduction

Non-alcoholic fatty liver disease (NAFLD) is defined as the presence of hepatic steatosis in the
absence of excessive alcohol intake and it encompasses a wide range of histologic manifesta-
tions from simple steatosis, non-alcoholic steatohepatitis (NASH) and/or fibrosis to cirrhosis.
Although simple steatosis follows a more benign course, NASH is typified by invasion of
inflammatory cells into the hepatic parenchyma and has potential to progress to cirrhosis
which poses a risk of hepatocellular carcinoma (HCC) [1, 2]. Disease progression with
NASH is usually slow and spans many decades but a higher overall mortality and liver-related
death has been reported [2, 3]. There is a dearth of information on the burden and spectrum of
NAFLD in African populations, both from population-based and clinical studies. The limited
available information suggests that the prevalence of NAFLD in the general population is low-
est for the Africa region but is likely to be an underestimation. On the other hand, small clinic-
based studies report variable prevalence. Taking into consideration the impact of rising obesity
and type-2 diabetes mellitus (T2DM) prevalence in Africa, the burden of NAFLD is expected
to increase [4]. However, there is an absence of data from population-based studies in Africa
and this highlights the need for such studies to reliably define the health service needs for this
region.

Burden of NAFLD and the evidence from Africa

The actual prevalence of NAFLD may vary depending on the sensitivity of the detection
method used. Whilst liver biopsy remains the gold standard to establish the diagnosis and
grade severity, it is limited by its inherent risks and impracticality. Therefore, non-invasive
radiologic imaging remains the most useful method of detecting liver steatosis. In a recent
meta-analysis of studies using imaging or liver biopsy for diagnosis, the regional prevalence
of NAFLD in the world was estimated to be 23.4% in Asia, 23.7% in Europe, 31.8% in the
Middle-East, 24.1% in North America, 30.5% in South America and 13.5% in Africa [4].
The reported prevalence of NAFLD from population-based studies in high-income countries
(HIC) such as the United States, is 8.1% based on elevated transaminase levels, 18.8% using
ultrasound (USS) for diagnosis and 31% with magnetic resonance (MR) spectroscopy [5–7].
The prevalence in HIC is increasing with the worsening obesity and T2DM epidemics [8].
It is interesting to note that the region with the lowest reported prevalence was Africa
(13.48%) [6]. However, the meta-analysis only included two studies from Africa with a
small sample size. Using USS, Almobarak et al. found NAFLD in 20% of 100 asymptomatic
Sudanese subjects and Onyekwere et al. reported a prevalence of 4.5% among 44 Nigerians
[9, 10] (Table 1). It is indeed questionable whether these data can be extrapolated to all coun-
tries in Africa and also highlights the paucity of population-based prevalence data from Africa.
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Insulin resistance has been implicated in the pathogenesis of
NAFLD and the current increasing burden of obesity and
T2DM which are strongly associated with NAFLD, are believed
to be the main drivers of this new scourge worldwide
[4, 11, 12]. The prevalence of NAFLD among patients with
T2DM is reported to be higher than the general population.
A meta-analysis of 17 studies from 11 countries including one
from Africa, reported a pooled prevalence of 54% [12]. There
are limited data from Africa, with variable prevalence reported
using USS, from 9.5% to 68.8% in Nigeria [10, 13, 14], 50.3%
in Sudan [15] and 73% in Ethiopia [16] (Table 1). Elevated
serum alanine aminotransferase, presumed to be due to NAFLD
has been described in South African patients with T2DM; how-
ever other causes were not excluded [17]. Due to scanty data
from a few African countries it is difficult to determine whether
NAFLD prevalence in the general population or even among
patients with T2DM in African countries mirror that described
in other countries. The limited data suggest the prevalence of
NAFLD in the general population is comparatively lower in
Africa, but the prevalence in subjects with T2DM is similar to
those reported globally.

NAFLD prevalence using USS or liver biopsy is reported to be
higher (57.5–74%) in obese individuals [11]. NAFLD is consid-
ered to be a hepatic manifestation of the metabolic syndrome
(MS) and in HIC the prevalence ranges from 47% to 71% in
MS patients; MS also confers a higher risk of NASH and fibrosis
[18, 19]. Visceral adipose tissue and its surrogate marker, waist
circumference, have a stronger association with NAFLD than
body mass index (BMI) alone and predispose to a greater risk
of NASH and fibrosis [20]. The only African study to report on
the prevalence of NAFLD among overweight or obese adults is
from South Africa but was non-representative as participants
were sourced from a hepatology clinic and only 5% were Black;
in that study, of 127 patients who had liver biopsy, the prevalence

of NAFLD, simple steatosis, NASH and advanced liver fibrosis
was 87, 51, 36 and 17%, respectively [21].

Evidence for the impact of ethnicity on NAFLD comes from
studies which showed that when compared to Hispanics or
Whites, African Americans had a lower prevalence of NAFLD,
despite having a greater burden of major risk factors for the dis-
ease [7, 22]. This racial disparity remains unexplained, but it has
been speculated that the distribution of adiposity (predominantly
subcutaneous rather than visceral among African Americans)
may explain some of the observed differences [22]. Supportive
evidence for this comes from a study of 106 female volunteers
from South Africa which showed that African woman had a
lower hepatic fat content on liver computed tomography (CT)
scan compared to their Asian Indian and Caucasian counterparts,
despite having a higher level of total body fat, subcutaneous body
fat, BMI and waist circumference; moreover subcutaneous fat was
found to be a significant negative determinant of hepatic fat con-
tent [23]. It has been proposed that subcutaneous fat serves as a
storage depot for circulating triglycerides in the post-prandial
state, thereby buffering the flux of free-fatty acids to the liver
[24]. Therefore, visceral adipose tissue, which is associated with
insulin resistance, may promote hepatic lipogenesis whilst sub-
cutaneous fat stores may possibly be protective [23]. Other factors
that may potentially explain the diversity in hepatic fat content
across ethnic groups may include the degree of insulin resistance,
dysglycaemia, socioeconomic factors that may influence dietary
behaviour and genetic factors viz. patatin-like phospholipase
domain-containing 3 (PNPLA3) gene [25].

Evidence from HIC indicates that human immunodeficiency
virus (HIV)-infected patients on antiretroviral therapy (ART)
have a high NAFLD prevalence (35%) using USS [26]. The avail-
able data for NAFLD among HIV infected patients in Africa are
limited to two studies: a retrospective South African study which
reported a prevalence of 28% on liver biopsy and a Nigerian

Table 1. Prevalence of NAFLD in African studies

Country Author reference Study population n Detection method Prevalence (%) Risk associations

Nigeria

Onyekwere et al. [10] Control subjectsa 44 USS 4.5

T2DM 106 USS 9.5 WC, ALT

Olusanya et al. [13] Control subjectsb 168 USS 1.2

T2DM 168 USS 16.7 WCc, BMIc, HDLc

Afolabi et al. [14] T2DM 80 USS 68.8 BMI, HbA1c

Sudan

Almobarak et al. [9] Volunteersd 100 USS 20

Almobarak et al. [15] T2DM 167 USS 50.3 WC, BMI, HDL, Tg

Ethiopia

Zawdie et al. [16] T2DM 96 USS 73 ALT, Tg, Bilirubin

South Africa

Kruger et al. [21] OW or obese 127 Biopsy 87

ALT, alanine transaminase; BMI, body mass index; HDL, high-density lipoprotein; HbA1c, haemoglobin A1c; NAFLD, nonalcoholic fatty liver disease; OW, overweight; Tg, total triglyceride;
T2DM, type-2 diabetes; USS, ultrasound; WC, waist circumference.
aNon-diabetic age and sex matched.
bNon-diabetic sex-matched only.
cMale subjects only.
dAsymptomatic volunteers accompanying a patient.
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cohort with a prevalence of 13.3% using USS [27, 28]. The Africa
region has the highest burden of HIV infection world-wide and
accounts for over two-thirds of the global total of new HIV infec-
tions [29]. UNAIDS Fast-Track approach to escalate access to
ART to accomplish the 90–90–90 treatment target by 2020 may
influence the prevalence of NAFLD in Africa [30]. Already, in
eastern and southern Africa, ART use has escalated rapidly
between 2010 and 2016 with over 10 million people accessing
therapy [29]. The long-term implications of this rapid implemen-
tation of ART in low-income countries on NAFLD prevalence
merit further investigation.

The healthcare agenda in sub-Saharan Africa has been
dominated by poverty, undernutrition and communicable dis-
eases with less attention paid to non-communicable diseases.
However, with the epidemiological transition, rising obesity
prevalence is reported from a number of African countries con-
tributing to increasing prevalence of T2DM and other cardiome-
tabolic diseases. From the limited evidence to date, it would
appear that there is a high prevalence of NAFLD in T2DM in
Africa, similar to that found in the West [13–16]. Therefore
African nations are yet to experience the full force of this new epi-
demic and its consequences (NASH, cirrhosis and HCC).

Unmet need for NAFLD data from Africa

A number of unmet needs exist with respect to NAFLD in Africa
including the lack of epidemiologic data, the difficulty in explain-
ing racial disparities observed and an incomplete understanding
of the influence of body fat distribution on NAFLD prevalence.
The potential impact of HIV and ART also requires investigation.
What is required as a priority from Africa, are well-designed epi-
demiologic studies that screen for NAFLD in the general popula-
tion as well as high-risk groups such as patients with T2DM or
obesity. Screening for NAFLD at a population-based level using
USS is perhaps the ideal method for resource-poor settings
because of its relative cost-effectiveness, though it is limited by
a lower sensitivity for detecting milder degrees of steatosis [31].
The use of elevated transaminase levels lacks sensitivity; MR-
and CT-based imaging methods have better sensitivity but are
costly. In view of the potential economic impact of NAFLD on
health-care resources in Africa, it would be vital to determine
the prevalence of fibrosis among these patients. In this regard,
using transient elastography (TE) to measure liver stiffness as a
surrogate marker of fibrosis, would be more acceptable than
liver biopsy [32]. USS-based TE probes can now also quantify
liver steatosis and together with the advantage of operator inde-
pendent data collection and ability to detect fibrosis, makes TE
an attractive option for large-scale studies. The UK Biobank
MR imaging study has shown that quantifying hepatic fat using
non-invasive MR scans in a large cohort is feasible and can pro-
vide accurate estimates of prospective risks of NAFLD [33].
Replication of large-scale initiatives such as this in Africa using
MR or TE technology may provide a better understand of the epi-
demiology of NAFLD across this region.

Conclusion

The reported prevalence for NAFLD in Africa in the general
population is likely to be an underestimate. The long-term impact
of rising obesity and T2DM prevalence in Africa makes NAFLD a
hidden danger in this region. Health authorities in African coun-
tries need to be cognisant of this silent threat and develop

strategic responses to deal with it by documenting its extent,
adapting the national health plan and managing healthcare
resources appropriately.
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