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Managing cirrhosis with limited resources: perspectives 
from sub-Saharan Africa
Mark W Sonderup, Patrick S Kamath, Yaw A Awuku, Hailemichael Desalegn, Neliswa Gogela, Leolin Katsidzira, Christian Tzeuton, Bilal Bobat, 
Chris Kassianides, C Wendy Spearman, on behalf of the Gastroenterology and Hepatology Association of sub-Saharan Africa

Cirrhosis represents the end stage of chronic liver disease. Sub-Saharan Africa, a resource-constrained region, has a 
high burden of chronic liver disease, with causes including chronic viral hepatitis, excessive alcohol use, and metabolic 
dysfunction-associated steatotic liver disease (MASLD), the risk of which is burgeoning. The development of liver 
cirrhosis predicts for morbidity and mortality, driven by both liver dysfunction and the consequences of portal 
hypertension. Compensated cirrhosis portends a better prognosis than decompensated cirrhosis, highlighting the 
need for the early diagnosis of cirrhosis and its causes. With resource challenges, the diagnosis and management of 
cirrhosis is demanding, but less costly and less invasive interventions with substantial benefits, ranging from simple 
blood tests to transient elastography, are feasible in such settings. Simple interventions are also available to manage 
the complex manifestations of decompensation, such as β blockers in variceal bleeding prophylaxis, salt restriction 
and appropriate diuretic use in ascites, and lactulose and generic rifaximin in hepatic encephalopathy. Ultimately, 
managing the underlying causative factors of liver disease is key in improving prognosis. Management demands 
expanded policy interventions to increase screening and treatment for hepatitis B and C and reduce alcohol use and 
the metabolic factors driving MASLD. Furthermore, the skills needed for more specialised interventions, such as 
transjugular intrahepatic portosystemic shunt procedures and even liver transplantation, warrant planning, increased 
capacity, and support for regional centres of excellence. Such centres are already being developed in sub-Saharan 
Africa, demonstrating what can be achieved with dedicated initiatives and individuals.

Introduction
Cirrhosis represents the end stage of chronic liver 
disease and is the leading cause of liver-related morbidity 
and mortality worldwide.1 It is a histological diagnosis 
defined by the presence of nodules of regenerating 
hepato cytes surrounded by fibrous tissue.2 Several 
clinical, biochemical, and haematological features can 
suggest cirrhosis, and non-invasive biomarkers have now 
effectively replaced liver biopsies in diagnosing cirrhosis.3 
The natural history of cirrhosis has two defined stages. 
First, compensated cirrhosis defines the period from the 
onset or diagnosis of cirrhosis to the first potential major 
complication. The prognosis of compensated cirrhosis is 
good, with a median survival exceeding 12 years.4 The 
development of jaundice, ascites, variceal haemorrhage, 
or hepatic encephalopathy marks the transition from a 
compensated to a decompen sated state (the second stage); 
prognosis becomes poorer, with a median survival of 
3–5 years.5 The transition from compensated to 
decompensated cirrhosis occurs at a rate of about 
5–7% per year.4 Approximately 58% of people with 
cirrhosis decompensate in 10 years, and ascites is the 
most common presentation.6 Overall survival for people 
with compensated and decompensated cirrhosis, 
respectively, is 87% (95% CI 86·1–88·4) versus 75% 
(72·5–77·3) at 1 year, and 67% (64·5–68·5) versus 45% 
(42·1–48·7) at 5 years.7 Conventionally, when defining 
decompen sated cirrhosis, the Child–Pugh scoring system 
is used to grade severity, with serum albumin, bilirubin, 
prothrombin time, and the presence of ascites and hepatic 
encephalopathy as criteria.8 The MELD score and now the 
MELD-Na (sodium) score, which use bilirubin, creatinine, 
prothrombin time, and (now) sodium as variables, are 

predictive of mortality and the need for liver transplantation 
in people with advanced liver disease.9,10 In the USA in 
2016, expenditure associated with managing liver disease 
was US$32·5 billion (95%  CI 27·0–40·4 billion), with 
two-thirds spent on inpatient or emergency department 
care.11 This cost increased by 4% point per year from 1996 
to 2016, primarily driven by hospital-based services.

Managing liver cirrhosis and its complications in 
resource-limited settings is particularly challenging. 
Sub-Saharan Africa, with a population of 1·2 billion people 
and a substantial burden of chronic liver disease, is one 
such resource-limited region. Health expenditure per 
capita is approximately only $95·40 per year,12 representing 
less than 2% of the average spent in high-income 
countries. Compounding this gap in expenditure is a 
health-care workforce shortage, with 2·9 physicians and 
18·9 nurses per 10 000 population compared with a global 
mean of 16·7 physicians and 38·6 nurses per 
10 000 population.13 In this context, and from a sub-
Saharan African perspective, this Review addresses, with 
available evidence, the epidemiology, causes, diagnosis, 
and best-practice management of liver cirrhosis.

Global epidemiology of cirrhosis
Compensated cirrhosis is asymptomatic so its prevalence 
is probably underestimated. The most accurate epidemi-
ological data are for decompensated cirrhosis. Cirrhosis is 
the 11th leading cause of death worldwide and the tenth 
leading cause of death in Africa.1 In 2017, cirrhosis caused 
more than 1·32 million deaths (95% uncertainty interval 
[UI] 1·27–1·45 million; 440 000 deaths [416 000–518 000; 
33·3%] among women and 883 000 [838 000–967 000; 
66·7%] among men).14 Deaths due to cirrhosis constituted 
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2·4% (95% UI 2·3–2·6) of total deaths globally in 2017 
compared with 1·9% (1·8–2·0) in 1990. Despite an 
increase in the number of deaths, the age-standardised 
death rate decreased from 21·0 deaths per 
100 000 population (95% UI 19·2–22·3) in 1990 to 
16·5 deaths per 100 000 population (15·8–18·1) in 2017 
and was lowest in high-income super-regions of the 
Global Burden of Diseases, Injuries, and Risk Factors 
Study (GBD) 2017 during this time.14 Causes of cirrhosis 
vary in different regions of the world.14 Decompensated 
cirrhosis accounts for a substantial proportion of liver-
related morbidity, mortality, and resource use; therefore, 
prevention of cirrhosis through treatment of its causes is 
essential, notably in resource-limited settings.

Cirrhosis epidemiology in sub-Saharan Africa
GBD 2017 indicated that sub-Saharan Africa had the 
highest cirrhosis-related age-standardised death rate 
in the GBD super-regions at 32·2 deaths per 
100 000 population (95% UI 25·8–38·6), compared 
with the global rate of 16·5 deaths per 100 000 population 
(15·8–18·1).14 Age-standardised death rates in 2017 in the 
different sub-Saharan African regions were 35·8 deaths 
per 100 000 population (23·9–49·9) in western 
sub-Saharan Africa, 34·8 deaths per 100 000 population 
(26·4–42·2) in eastern sub-Saharan Africa, 34·3 deaths 
per 100 000 population (25·9–45·2) in central sub-
Saharan Africa, and 11·6 deaths per 100 000 population 
(9·7–13·5) in southern sub-Saharan Africa. The global 
age-stand ardised disability-adjusted life-year (DALY) 
rate in 2017 was 510·7 per 100 000 population (95% UI 
487·6–557·1). Across most regions of sub-Saharan Africa 
it was higher: 1018·9 DALYs per 100 000 population 
(795·5–1312·6) in central sub-Saharan Africa; 
1001·9 DALYs per 100 000 pop ulation (684·4–1404·1) 
in western sub-Saharan Africa; 917·5 DALYs per 
100 000 population (707·6–1105·0 in eastern sub-Saharan 
Africa; and 341·3 DALYs per 100 000 pop ulation 
(284·8–399·9) in southern sub-Saharan Africa.14

In 2017, chronic hepatitis C virus (HCV) infection was 
the most frequent cause of cirrhosis-related death in 
central, eastern, and southern sub-Saharan Africa (32·4%, 
28·9%, and 33·9% of deaths, respectively).14 Hepatitis B 

virus (HBV) infection was the second leading cause of 
cirrhosis-related death in central (31·2%), eastern (25·9%), 
and southern (21·9%) sub-Saharan Africa and the most 
frequent cause in western sub-Saharan Africa (48·9% of 
cirrhosis-related deaths). The proportion of deaths from 
HCV was much lower in this region at 7·8% (table 1). 
Other causes of cirrhosis included autoimmune liver 
diseases, toxin-induced acute liver failure related to use 
of traditional medicine, Khat ingestion, and vascular 
liver diseases. Overall, age-standardised pre valence per 
100 000 population for compensated and decomp ensated 
cirrhosis was highest in western sub-Saharan Africa and 
lowest in southern sub-Saharan Africa (table 2).14

Causes of cirrhosis in sub-Saharan Africa
The frequencies of the various causes of compensated and 
decompensated cirrhosis are listed in table 3 for the 
different regions of sub-Saharan Africa.14

HBV
In the WHO African region, 82·3 million (95% UI 
62·1–114·7 million) people are chronically infected with 
HBV. Of these people, only 1·8 million (1·4  –2·5 million) 
are diagnosed, with 110 000 (51 000–130 000) on treat-
ment.15 Approximately 4·3 million children younger than 
5 years are HBsAg-positive and at higher risk of cirrhosis 
and hepatocellular carcinoma in early adulthood.15–17 A 
2020 systematic review and meta-analysis (22 cohorts 
across 13 countries, comprising 13 cohorts [3204 patients] 
with chronic HBV monoinfection and nine cohorts 

Hepatitis B Hepatitis C Alcohol-related liver 
disease

Metabolic dysfunction-
associated steatotic 
liver disease

Other

Male Female Male Female Male Female Male Female Male Female

Global 31·5% 24·0% 25·5% 26·7% 27·3% 20·6% 7·7% 11·3% 8·0% 17·3%

Western sub-Saharan Africa 50·4% 45·7% 7·9% 7·6% 22·8% 13·4% 5·5% 7·7% 13·3% 25·5%

Central sub-Saharan Africa 33·2% 26·2% 32·5% 31·9% 18·6% 12·3% 5·0% 7·2% 10·7% 22·4%

Eastern sub-Saharan Africa 28·4% 21·7% 28·8% 29·1% 22·7% 16·3% 6·2% 8·3% 13·8% 24·6%

Southern sub-Saharan Africa 23·1% 19·7% 34·5% 32·9% 22·0% 15·6% 9·4% 9·7% 11·0% 22·1%

Adapted from the Global Burden of Diseases, Injuries, and Risk Factors Study 2017.14 Male and female designation is according to documented sex. 

Table 1: Proportion of deaths in 2017 due to different causes of cirrhosis

Compensated cirrhosis Decompensated cirrhosis

Global 1395·0 (1323·5–1470·5) 132·5 (128·6–136·2)

Western sub-Saharan Africa 1883·5 (1756·6–2010·9) 147·5 (143·3–151·9) 

Eastern sub-Saharan Africa 1836·2 (1717·9–1958·3) 128·6 (124·8–132·4)

Central sub-Saharan Africa 1765·8 (1649·4–1885·5) 131·8 (127·8–136·1)

Southern sub-Saharan Africa 1029·0 (963·0–1096·8) 82·7 (80·4–85·0) 

Data are prevalence per 100 000 population (95% UI). Adapted from the Global Burden of Diseases, Injuries, and Risk 
Factors Study 2017.14 UI=uncertainty interval. 

Table 2: Age-standardised prevalence per 100 000 population for compensated and decompensated 
cirrhosis in 2017
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[688 patients] with HIV–HBV coinfection) assessed the 
prevalence of HBV-related cirrhosis in sub-Saharan 
Africa.18 The pooled prevalence was 4·1% (95%  CI 
2·6–6·4) in primary care compared with 12·7% 
(8·6–18·3) in referral or tertiary care facilities (adjusted 
odds ratio [OR] 0·29, 95%  CI 0·15–0·56).18 Cofactors 
increasing the risk of HBV-related cirrhosis are untreated 
HIV–HBV or HBV–hepatitis D virus (HDV) coinfection.19 
HBV–HDV coinfection can progress to cirrhosis within 
5 years.20

The greatest burden of HIV–HBV coinfection, with an 
estimated 1·9 million cases, is in sub-Saharan Africa.15 
The estimated prevalence of HDV coinfection in sub-
Saharan Africa was 8·39% (95% CI 4·73–12·85) between 
1995 and 2016, equating to approximately 9 million people.21 
The highest pooled seroprevalence in populations with 
liver disease was 37·77% (12·13–67·54) in central Africa 
followed by 9·57% (2·31–20·43) in west Africa.21

HCV
Despite the availability of curative antiviral therapy, only 
around 500 000 (95% UI 400 000–630 000) of the estimated 
9 million (6–15 million) people infected with HCV in the 
WHO African region know their status.22 A fraction of 
this number, or 23 000 (7700–29 000) people, have 
accessed therapy. Direct-acting antiviral therapies, where 
available, are either paid for out of pocket or through 
scarce state-funded programmes.22 Countries, such as 
Rwanda, have initiated HCV elimination programmes,23 
and Ghana initiated an Egyptian-supported HCV 
elimination programme in 2023 (the Ghana HEAT 
Project).24 Approximately 6·0% of people with HIV in 
sub-Saharan Africa have HCV coinfection, with rates 
varying from nearly 7·0% in western sub-Saharan Africa 
to 4·5% in southeast sub-Saharan Africa.25 People with 
HIV–HCV coinfection have a three-fold greater risk of 
liver disease progression to cirrhosis than people 
monoinfected with HCV.26 HIV-directed antiretroviral 
therapy attenuates the high rate of progression to 
cirrhosis, but the rate of disease progression in HIV–HCV 
coinfection continues to exceed that observed with HCV 
monoinfection.27

Alcohol
Median per-capita alcohol consumption in the WHO 
African region is estimated at 6·3 L per annum, with 
consumption increasing.28 Commensurate with this 
increasing consumption, rates of alcohol-related liver 
disease, both directly and as a cofactor for cirrhosis, are 
rising.12

Metabolic dysfunction-associated steatotic liver disease
The prevalence of metabolic dysfunction-associated 
steatotic liver disease (MASLD) is estimated to be 
13·5% for the general population in sub-Saharan Africa, 
but this value is likely to be an underestimate, considering 
the rising prevalence of obesity and type 2 diabetes 
across all regions of sub-Saharan Africa.29,30 The pre-
valence of people with MASLD regularly using alcohol is 
increasing, and, according to studies outside of Africa, 
this combination constitutes a cumulative risk for the 
development of cirrhosis.31,32 Multiple components of the 
metabolic syndrome independently affect the risk for 
severe liver disease. Alcohol use, at consumption levels 
less than the amount to define alcohol-related liver 
disease, is associated with increased liver disease severity 
in individuals with metabolic syndrome.33

Similarly, MASLD is increasing in prevalence among 
individuals with viral hepatitis.34 In a study of 401 people 
with biopsy-proven MASLD, 179 of whom had HBV 
infection, a total of 83 pairs were successfully matched via 
propensity score matching. HBV infection (vs no HBV 
infection) was associated with a higher risk of  liver 
fibrosis in people with MASLD (OR 3·140, 95% CI 
1·479–6·663; p=0·003).35 On multivariate regression 
analysis, hypertension (OR 2·640, 95% CI 1·091–6·368; 

Compensated 
cirrhosis

Decompensated 
cirrhosis

Global

Hepatitis B virus 32·6% 27·9%

Hepatitis C virus 24·7% 24·8%

Alcohol-related liver disease 21·0% 23·1%

MASLD 8·4% 8·6%

Other 13·3% 15·5%

Western sub-Saharan Africa

Hepatitis B virus 39·3% 34·5%

Hepatitis C virus 11·2% 9·9%

Alcohol-related liver disease 13·6% 12·2%

MASLD 5·9% 5·4%

Other 30·0% 38·0%

Eastern sub-Saharan Africa

Hepatitis B virus 21·2% 18·3%

Hepatitis C virus 29·3% 25·7%

Alcohol-related liver disease 13·7% 12·2%

MASLD 5·8% 5·4%

Other 30·0% 38·5%

Central sub-Saharan Africa

Hepatitis B virus 30·7% 26·8%

Hepatitis C virus 25·2% 22·2%

Alcohol-related liver disease 11·8% 10·6%

MASLD 5·1% 4·7%

Other 27·2% 35·8%

Southern sub-Saharan Africa

Hepatitis B virus 19·8% 17·3%

Hepatitis C virus 22·8% 20·0%

Alcohol-related liver disease 16·9% 15·3%

MASLD 10·2% 9·7%

Other 30·3% 37·7%

Adapted from the Global Burden of Diseases, Injuries, and Risk Factors Study 
2017.14 MASLD=metabolic dysfunction-associated steatotic liver disease. 

Table 3: Attributable frequencies of compensated and decompensated 
cirrhosis causes in 2017
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p=0·031), type 2 diabetes (4·939, 1·121–21·796; p=0·035), 
and elevated γ-glutamyl transferase concentrations 
(3·980, 1·735–9·132; p=0·001) were risk factors for liver 
fibrosis in the group with MASLD and HBV.35 There are 
no data available from Africa on the interaction between 
MASLD and viral hepatitis.

Schistosomiasis as a cofactor for portal 
hypertension
Africa accounts for up to 90% of the global schistosomiasis 
burden, with an estimated 280 000 deaths annually.36 

Approximately 54 million people are infected with 
Schistosoma mansoni, the predominant cause of intestinal 
schistosomiasis in Africa. The pathophysiology involves 
inflammatory or fibrotic portal-obstructive vascular 
changes, with perihilar fibrosis leading to presinusoidal 
portal hypertension.  The effect is non-cirrhotic portal 
hypertension with varices that leads to an estimated 
130 000 annual deaths from upper gastrointestinal 
bleeding in people with schistosomiasis.37 Schistosomiasis 
with concomitant chronic hepatitis B or C infection, 
causes advanced liver disease and worsens the outcome, 
with an increased mortality rate through an increased 
incidence of cirrhosis and hepatocellular carcinoma.38

Diagnosing cirrhosis and clinically significant 
portal hypertension
Diagnosing cirrhosis early and identifying clinically 
significant portal hypertension is key to potentially 
arresting the progression of disease and preventing 
complications. The gold standard diagnostic approach 
for clinically significant portal hypertension is demon-
strating a gradient between the portal vein and hepatic 
vein (hepatic venous pressure gradient [HVPG]) of 
10 mm Hg or higher, the threshold above which 
complications of portal hypertension develop. This 
approach is neither realistic, nor readily available or 
practised in many centres, especially in resource-limited 
settings. For real-world settings, we suggest a simple 
algorithm to diagnose cirrhosis (figure), thereby reducing 
the need for invasive investigations. This algorithm is 
especially applicable in resource-poor settings, where 
diagnoses can be strongly suggested by complete 
histories, physical examinations, and simple blood tests. 
Most patients with cirrhosis in sub-Saharan Africa 
present with decompensated cirrhosis, so clinically 
significant portal hypertension is implied and neither 
measurement of HVPG, nor a liver biopsy, would alter 
the diagnosis.

Biomarker-based tests used to rule in and rule out 
advanced liver fibrosis or cirrhosis are an important 
clinical decision-making tool. Table 4 denotes the cutoff 
values for a range of non-invasive tests. Among these 
tests, the aspartate aminotransferase (AST) to platelet 
ratio index (APRI) and fibrosis-4 (FIB-4) index are simple, 
inexpensive, and easy to calculate. The FIB-4 index, 
which uses age, alanine aminotransferase concentration, 

AST concentration, and platelet count, has been validated 
in HCV monoinfection, HCV–HIV co infection, and 
MASLD.45 For hepatitis C, a FIB-4 value of greater than 
3·25 has a 97% specificity and a positive predictive 
value of 65% for advanced fibrosis.46 The APRI score uses 
AST concentration and platelet count and has been 
validated in both chronic HBV and HCV infection.47 A 
value of 0·5 or lower rules out clinically significant 
fibrosis and cirrhosis, and a value of 1·5 or higher rules in 
clinically significant fibrosis. An important concern is 
that biomarkers, in addition to other non-invasive assess-
ments, have not been specifically validated in populations 
in sub-Saharan Africa. Data suggest that WHO-recom-
mended cutoff values for APRI in people with chronic 
HBV in sub-Saharan Africa are not appropriate, with the 
cirrhosis threshold of greater than 2·0 set too high.48 In 
sub-Saharan Africa, an APRI rule-in threshold of 
more than 0·65 (set for transient elastography liver 
stiffness measurement [LSM] >12·2 kPa) had a 
sensitivity of 56·2% and a specificity of 90·0% for 
predicting cirrhosis. A rule-out threshold of less than 0·36 
had a sensitivity of 80·6% and a specificity of 64·3%.

Ultrasonography of the liver and portal vein allows for 
non-invasive assessment of the liver and portal circulation 
with portable technology. Ultrasonography enables direct 
imaging of the liver, hepatocellular carcinoma screening 
and diagnosis, and doppler examination of the portal vein 
and hepatic veins. Certain features, such as liver size and 
morphology, can point towards cirrhosis, whereas 
assessment of portal vein velocity and splenic size can 
signify portal hypertension. The presence of ascites is a 
surrogate for advanced hepatic fibrosis and the presence 
of clinically significant portal hypertension. In advanced 
fibrosis, hepatic vein waveforms change from a triphasic 

Figure: A proposed algorithm for diagnosing cirrhosis in resource-limited 
settings
ALT=alanine aminotransferase. AST=aspartate aminotransferase. 
FIB-4=fibrosis-4 index.

History and clinical examination 

Cirrhosis

Variceal haemorrhage,
ascites, and hepatic
encephalopathy

Liver stiffness measurement
(eg, FibroScan) or serum 
biomarker (eg, FIB-4)

Or

Platelet count
<150 000 platelets per µL, 
AST concentration >ALT 
concentration, and 
ultrasonography suggests 
cirrhosis 

Liver biopsy reserved for 
diagnostic uncertainty 
or unavailability of 
non-invasive assessment
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waveform to a biphasic or monophasic waveform.49 A 
damping index (DI), as calculated by the minimum 
velocity/maximum velocity of downward hepatic venous 
flow, suggests high accuracy with an area under the 
receiver operating characteristic (AUROC) of 0·86 for 
the prediction of severe portal hypertension (HVPG 
≥12 mm Hg),  with a sensitivity of 75·9% and specificity 
of 81·8%, and positive and negative predictive values of 
91·1% and 58·1%, respectively.50 CT, more than MRI, has 
improved sensitivity and specificity for detecting small 
(sensitivity 58–89%, specificity 68–82%) and large 
(sensitivity 65–100%, specificity 97–100%) oesophageal 
varices. However, CT and MRI are expensive and access 
in sub-Saharan Africa is limited.51

For non-invasive real-time assessment of liver fibrosis 
and clinically significant portal hypertension, LSM using 
transient elastography is accurate in identifying advanced 
hepatic fibrosis and allows for the early identification of 
clinically significant portal hypertension and thus the 
risk for hepatic decompensation and liver-related 
mortality. Cirrhosis is, strictly speaking, a diagnosis 
made histologically. However, non-invasive assessment 
by transient elastography is usually done in lieu of liver 
biopsy to assess hepatic fibrosis. There is an increased 
risk of liver-related complications and death with fibrosis 
METAVIR stages F3 (bridging fibrosis) and F4 (cirrhosis) 
versus F0 to F2.52 The F3 and F4 stages are also recognised 

as a continuum rather than as distinct stages. Therefore, 
the term compensated advanced chronic liver disease is 
used for asymptomatic patients with F3 and F4 stages on 
LSM. Furthermore, among people with compensated 
advanced chronic liver disease, two stages are identified 
to dichotomise patients on the basis of the presence or 
absence of clinically significant portal hypertension. By 
the so-called rule of five, LSM of less than 5 kPa  
represents a liver without fibrosis, LSM of less than 10 kPa  
excludes compensated advanced chronic liver disease, 
LSM of 10–15 kPa is suggestive of compensated advanced 
chronic liver disease, LSM of greater than 15 kPa is highly 
suggestive of compensated advanced chronic liver 
disease, and LSM of 20–25 kPa in the presence of a 
platelet count of less than 150 000 platelets per µL or a 
LSM of 25 kPa or higher diagnose clinically significant 
portal hypertension.53 Several factors can influence LSM, 
including cholestasis, hepatitis flares, elevated right-
heart pressures, and increased BMI (>30 kg/m²). Spleen 
stiffness measurement using transient elastography 
(with a 100 Hz probe) in people with chronic viral 
hepatitis can be used to rule out (<21 kPa) and rule in 
(>50 kPa) clinically significant portal hypertension.54 
Spleen stiffness measurement (<40·9 kPa for ruling out 
and >49·9 kPa for ruling in) has been validated in 
patients with MASLD for diagnosing clinically significant 
portal hypertension, with an AUROC of 0·95.55

APRI* (low 
cutoff value)

APRI (high 
cutoff value)

FIB-4 (single 
cutoff value)

FIB-4 (low 
cutoff value)

FIB-4 (high 
cutoff value)

2D-SWE VCTE NFS 

Hepatitis B39–41

Clinically significant fibrosis (≥stage F2) 0·5 1·5 1·45 ·· ·· >7·91 kPa >7–9 kPa ··

Sensitivity, % (95% CI) 78% (71–84) 36% (28–45) ·· ·· ·· 88% (83–91) 76% (71–80) ··

Specificity, % (95% CI) 60% (50–69) 92% (90–95) ·· ·· ·· 83% (78–88) 82% (75–87) ··

Cirrhosis (≥stage F4) 1·0 2·0 3·25 ·· ·· ≥11·5 kPa >11–14 kPa ··

Sensitivity, % (95% CI) 65% (55–73) 35% (22–49) ·· ·· ·· 79·9% (41·4–100·0) 86% (81–90) ··

Specificity, % (95% CI) 75% (70–80) 89% (81–94) ·· ·· ·· 93·3% (87·6–97·6) 87% (83–90) ··

Hepatitis C41–43

Clinically significant fibrosis (≥stage F2) 0·5 1·5 ·· 1·45 3·25 >7·1 kPa >7·1 kPa ··

Sensitivity, % (95% CI) 82% (77–86) 39% (32–47) ·· 89% (79–95) 59% (43–73) 94·7% (85·1–99·9) 64% (50–70) ··

Specificity, % (95% CI) 57% (49–65) 92% (89–94) ·· 42% (25–61) 74% (56–87) 52·0% (27·2–76·5) 87% (80–91) ··

Cirrhosis (≥stage F4) 1·0 2·0 ·· ·· ·· >10·1 kPa >12·5 kPa ··

Sensitivity, % (95% CI) 77% (73–81) 48% (41–56) ·· ·· ·· 85·8% (74·0–95·1) 72% (72–77) ··

Specificity, % (95% CI) 78% (74–81) 94% (91–95) ·· ·· ·· 87·8% (72·5–98·1) 80% (85–90) ··

MASLD41,44

Clinically significant fibrosis (≥stage F2) ·· ·· ≥1·30 ·· ·· >7·1 kPa ≥8 kPa >1·45

Sensitivity, % (95% CI) ·· ·· 76% (66–83) ·· ·· 93·8% (84·6–99·5) 90% (83–85) 76% (66–83)

Specificity, % (95% CI) ·· ·· 53% (40–66) ·· ·· 52·0% (23·0–80·4) 50% (37–63) 53% (40–66)

Advanced fibrosis or cirrhosis (≥stage F3) ·· ·· ≥2·67 ·· ·· ≥9·2 kPa ≥12 kPa ≥0·68

Sensitivity, % (95% CI) ·· ·· 82% (69–91) ·· ·· 75·3% (45·2–97·5) 98% (90–100) 94% (85–99)

Specificity, % (95% CI) ·· ·· 43% (34–53) ·· ·· 87·8% (78·0–95·5) 36% (27–45) 16% (10–24)

Stages follow the METAVIR staging system. Available sensitivity and specificity values are indicated. 2D-SWE=two-dimensional shear-wave elastography. APRI=aspartate aminotransferase to platelet ratio index. 
FIB-4=fibrosis-4 index. MASLD=metabolic dysfunction-associated steatotic liver disease. NFS=Non-alcoholic fatty liver disease Fibrosis Score. VCTE=vibration-controlled transient elastography (eg, FibroScan). 
*APRI scores unique to sub-Saharan Africa are noted in this Review.

Table 4: Disease-specific optimal cutoff values for non-invasive tests of clinically significant liver fibrosis or cirrhosis  
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In general (and for a variety of aetiologies), an LSM of 
greater than 10 kPa suggests advanced chronic liver 
disease and an LSM of greater than 12 kPa has a 
greater than 90% accuracy in predicting cirrhosis.56 
Normative values are guided by the cause of the underlying 
disease. Ultrasound machines can have elastography 
functions, which are helpful for simultaneously delivering 
both investigations. Baveno VII guidance recommends 
vibration controlled transient elastography (VCTE; 
FibroScan, Echosens; Paris, France) for monitoring people 
with advanced chronic liver disease and identifying the 
need for variceal screening endoscopy.53 There are 
88 FibroScan machines available across several countries 
in sub-Saharan Africa (Hassan Al Sahmarani, Echosens, 
Paris, France, personal communication). The option of 
2D shear-wave elastography with Aixplorer (Hologic; 
Marlborough, MA, USA) has also been suggested.53 Where 
access to endoscopic variceal screen ing is poor or the use 
of non-selective β blockers is contraindicated, patients 
with an LSM of less than 20 kPa and a platelet count of 
greater than 150 × 10⁹ platelets per L (150 000 platelets 
per µL) can have their LSM re-evaluated annually and a 
screening endoscopy done only when LSM increases or 
platelets decrease past these thresholds.53

The importance of managing the cause of cirrhosis
Managing the primary causal factor for cirrhosis to arrest, 
if not reverse, ongoing fibrosis and cirrhosis is crucial in 
resource-constrained settings. Management includes 
achieving a sustained virological response for people with 
chronic HCV infection, suppression of HBV infection 
(in the absence of HDV coinfection), alcohol abstinence 
in alcohol-related liver disease, and weight loss in patients 
with MASLD. Eliminating the underlying causal factor 
potentially reduces HVPG, and hence clinically significant 
portal hypertension and the risk of liver decompensation. 
Among patients with chronic HCV infection and 
decompensated cirrhosis who achieve a sustained 
virological response on direct-acting antivirals, European 
follow-up data show long-term improvement of liver 
function and subsequent delisting from transplantation 
in around a third of people.57 The risk of decompensation 
after delisting was low. Data supporting the treatment of 
HBV infection in people with cirrhosis, even when 
decompensated, were reported more than two decades 
ago, showing improvement in liver function following 
the initiation of lamivudine.58 A 5-year paired-biopsy 
study of tenofovir treatment in people with chronic HBV 
infection found that 304 (87%) of 348 participants had 
histological improvement, 176 (51%) had fibrosis 
regression, and, of the 96 patients with cirrhosis at 
baseline, 71 (74%) no longer had cirrhosis.59 In a 
2022 study, 171 (60%) of 283 patients with decompensated 
HBV-related cirrhosis treated with entecavir for 120 weeks 
had recompensation and a stable improvement in liver 
function tests, validating the Baveno VII definition of 
recompensation.60

Alcohol abstinence in patients with alcohol-related 
cirrhosis and clinically significant portal hypertension 
significantly reduces the risk of liver decompensation 
(adjusted hazard ratio [HR] 0·391, 95% CI 0·276–0·555; 
p<0·001) and liver-related (0·428, 0·263–0·697; p<0·001) 
and all-cause (0·453, 0·300–0·686; p<0·001) mortality.61 
Abstinence improves prognosis across all stages of 
alcohol-related cirrhosis.61 Similarly, lifestyle modification, 
including dietary changes and exercise, with the primary 
goal of weight loss, remains a first-line intervention for 
people with MASLD.62,63 A 16-week diet and moderate 
exercise intervention in individuals with overweight or 
obesity (BMI ≥26 kg/m²), portal hypertension, and 
compensated cirrhosis resulted in a significant reduction 
in bodyweight and HVPG.64 No decompensation occurred 
during follow-up, and Child–Pugh and MELD scores 
were unchanged.

Prevention and management of the 
complications of cirrhosis
Variceal bleeding
Primary and secondary prophylaxis
Prevention of the complications of portal hypertension is 
best exemplified with non-selective β blockers in the 
primary and secondary prevention of variceal bleeding. 
Non-selective β blockers or variceal band ligation are the 
first-line treatment options in primary prevention of 
bleeding in patients with oesophageal varices, with similar 
reductions in bleeding outcomes.65 The choice of therapy 
for primary prevention should be individualised, and, in 
resource-limited settings, this choice is principally 
dependent on endoscopic capacity, the availability of 
endoscopic equipment and accessories, and technical 
expertise. Non-selective β blockers alter the natural history 
of cirrhosis by reducing all-cause mortality and compli-
cations,66 making these drugs a particularly attractive 
option for the primary prevention of variceal bleeding in 
resource-limited settings. They also have the secondary 
prevention benefit of reducing the risk of variceal 
rebleeding when administered alone or, preferably, in 
combination with variceal ligation. The most widely 
available and affordable non-selective β blocker is 
propranolol, which is given to patients with portal 
hypertension at doses of 10–40 mg twice daily (maximum 
daily dose 160–320 mg, although due to adverse effects, 
these doses are infrequent). Propranolol has been linked 
to depressive side-effects.67 Nadolol, compared with 
propranolol, has the advantage of being renally cleared 
and is less lipid soluble, reducing the risk of depressive 
side-effects.68 Carvedilol is currently the preferred 
alternative to propranolol, with its added α1-blockade 
properties that reduce intrahepatic resistance.69 Carvedilol 
is initiated at a dose of 3·125 mg twice daily, increasing to 
6·25 mg twice daily. The usual maintenance 
dose is 12·5 mg daily. At this dose, carvedilol is more 
costly than propranolol, but this cost might be offset by 
the superior efficacy of carvediol in reducing HVPG.68 
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Dose escalation of carvedilol to 25 mg daily might 
occasionally be necessary (titrated to symptoms, pulse 
rate, and blood pressure). Data support the use of 
carvedilol over propranolol in secondary variceal 
rebleeding prophylaxis and preventing further risk of non-
bleeding decompensation, as shown by superior reduction 
in HVPG.69 The PREDESCI study70 on using β blockers to 
prevent the decompensation of cirrhosis in patients with 
clinically significant portal hypertension recognised that 
the most relevant endpoint in compensated cirrhosis is 
the prevention of decompen sation, rather than managing 
the complications of variceal bleeding. The study used 
HVPG measurements, which are impractical in most 
resource-limited settings, but it did show a significantly 
greater percentage decrease in HVPG with carvedilol 
versus propranolol (16% vs 10%).70 A 2023 Bayesian re-
analysis of the PREDESCI study confirmed the clinical 
benefit and substantial gain in decompensation-free life-
years with the use of β blockers; thus, the use of carvedilol 
in patients with clinically significant portal hyper tension 
can be recom mended in resource-constrained environ-
ments.71 The goal of β blocker therapy is to initially reduce 
resting heart rate by 25% or to approximately 
55–60 beats per min. Patients can easily be taught how to 
measure their heart rates. Side-effects of β blockers 
include fatigue, hypo tension, cold extremities, depression, 
and erectile dys function. At clinic visits, the dose of 
β blockers can be reduced if systolic blood pressure is less 
than 90 mm Hg or on the basis of symptoms. Non-
selective β blockers are a useful and relatively cheap 
intervention in the management of people with cirrhosis. 
In people with ascites, their use is recommended, with 
dose reduction or discontinuation in those who develop 
symptomatic hypotension or acute kidney injury.

Statins might have a role in management, as their safety 
profile has been established and their potential benefits in 
cirrhosis have been described.72 They potentially lower 
HVPG,72 might slow the progression of liver disease,73 and 
are associated with reduction in the incidence of 
hepatocellular carcinoma.74 Statins are not contraindicated 
in patients with compen sated cirrhosis; however, evidence 
based on clinically relevant and measurable outcomes is 
scarce.75 In people with metabolic syn drome, MASLD, or 
other cardiovascular risk factors, statins are advised. 
Recent data comparing 12 months of simvastatin plus 
rifaximin with a placebo in people with decompensated 
cirrhosis, showed no benefit in reducing the risk of acute 
or chronic liver failure or death.76 Additional data from 
December, 2023, comparing atorvastatin at a daily dose of 
10–20 mg for 6 months with a placebo in a group of people 
with Child-Pugh class A, B or C, showed that the treatment 
was safe but that there was no difference in mortality, risk 
of liver-related complications, or HVPG.77 Some anti-
inflammatory benefits were noted.77 If statins are used in 
people with decompensated cirrhosis, monitoring is 
required and a maximum dose of 20 mg per day of 
simvastatin is advised.78,79 Rosuvastatin has a better 

pharmacokinetic profile in people with cirrhosis, however 
no data exist for any specific benefits.

Control of variceal bleeding
A comprehensive approach to variceal bleeding is beyond 
the scope of this Review. Acute bleeds require prompt 
attention and basic principles of resuscitation must be 
applied. Ideally, patients should be managed in an 
intensive or high-care environment, but this approach is 
not always feasible given low critical care availability. 
Resuscitation should not be delayed, but transfusion of 
red blood cells should be judicious and targeted to a 
haemoglobin concentration of 7–8 g/dL.80 Vasoactive 
therapies (eg, octreotide and terlipressin) should be used 
for 2–5 days. Empirical intravenous antibiotics, such as 
ceftriaxone at a daily dose of 1 g intravenously, reduce the 
risk of infection and rebleeding; benefits are greater in 
people with Child–Pugh B or C disease, but, in the 
absence of evidence, these antibiotics should be provided 
irrespective of a person’s Child–Pugh grade.81 Before 
endoscopy, intravenous proton-pump inhibitors can be 
initiated, as up to 20% of upper gastrointestinal bleeds in 
cirrhosis are not related to varices.82 Proton-pump 
inhibitors should be continued only if a compelling 
endoscopic reason for their continuation is found. 
Endoscopy is key to management, so transfer to a centre 
where endoscopy is available is best, given the scarce 
endoscopy services available in sub-Saharan Africa. For 
example, in eastern sub-Saharan Africa, there is an 
estimated rate of one endoscopist per 400 000–2 million 
population and one functional gastroscope per 
400 000–1·3 million population.83 Before transfer, upper 
gastrointestinal bleeding in a patient with cirrhosis should 
be regarded as a variceal bleed until proven otherwise. The 
empirical use of vasoactive therapies and intravenous 
proton-pump inhibitors before transfer is justified.

Ascites
The pathophysiological pathways of portal hypertension 
drive a reduction in effective systemic arterial volume, 
thereby stimulating a neurohumoral response, including 
the renin–angiotensin–aldosterone, sympathetic, and 
antidiuretic (or arginine-vasopressin) systems.84 The 
result is sodium and water retention and ultimately the 
development of ascites, one of the cardinal presentations 
of liver decompensation. Ascites has a prevalence of 
roughly 20%, and an annual incidence of approx-
imately 1–4%, in patients with cirrhosis.85 A key thera-
peutic goal in ascites management is an improve ment in 
the patient’s health-related quality of life. The initial 
diagnostic paracentesis is done to establish whether the 
ascitic fluid is related to portal hypertension (high  serum 
ascites albumin gradient [>11 g/L]) or peritoneal infection 
or inflammation or malignancy (low serum ascites 
albumin gradient [<11 g/L]). In the presence of a low 
serum ascites albumin gradient, infections (including 
tuberculosis) must be excluded.86 Diagnostic paracentesis 
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is mandatory in all patients with worsening ascites and 
should include white blood cell total and differential 
counts to assess for spontaneous bacterial peritonitis 
(ascitic fluid neutrophil count >250 cells per µL).

Management of ascites
With chronic management, initial steps should include 
advice on salt restriction and the introduction of an 
aldosterone antagonist, such as spironolactone, and a 
loop diuretic, such as furosemide. Simple, sensible, and 
easy-to-understand guidance on avoiding foods 
containing high salt content should be provided to 
patients. Across sub-Saharan Africa, spices and food 
enhancements (many with high salt contents) are often 
used in cooking and the avoidance of these enhancers 
should be specifically explained to patients. A target of 
5·0–6·5 g (87–113 mmol sodium) of salt per day is a 
realistic goal in the outpatient setting.87 Three randomised 
controlled trials have yielded conflicting data on whether 
to start patients on a combination of spironolactone and 
furo semide or sequential monotherapy.85 Patient hetero-
geneity in trials accounts for the lack of clarity. A 
reasonable recommendation on first presentation of 
moderate or grade 2 ascites, characterised by a mild 
symmetrical abdominal distension, is monotherapy with 
spironolactone (starting at a dose of 100 mg per day and  
titrating to 400 mg per day, over 2–4 weeks as tolerated). 
With an inadequate response, or with severe, grade 3 
ascites at presentation, combination therapy with furose-
mide (starting at a dose of 40 mg per day and slowly 
titrating to 160 mg per day, over a 2–4-week period) is 
advised. The higher top-end dose range of these medi-
cations is seldom achieved because of renal, electrolyte, 
and encephalopathic adverse effects. Simple and non-
costly measures to assess response are key. Weight loss 
should not exceed 0·5 kg per day in people without 
peripheral oedema, and 1 kg per day in those with 
peripheral oedema. Simply weighing an individual 
frequently achieves this valuable clinical assessment.85 
Gynaecomastia, an adverse effect of spironolactone, can 
be managed by switching to eplerenone. This switch is 
not generally feasible due to high costs and the relative 
unavailability of the drug in low-income and middle-
income countries. Amiloride can be used instead of 
spironolactone, as it is less expensive and more available. 
Monitoring electro lytes and renal function after initiating 
diuretics, and at follow-up visits, is clinically prudent.

Large-volume paracentesis in combination with spiro-
no lactone and furosemide is the standard of care for 
managing large-volume and refractory ascites. Neuro-
humoral responses driving post-paracentesis circulatory 
dysfunction and renal impairment are not greatly 
activated following a single paracentesis of 5 L or less, 
supporting the fact that simultaneous volume replace-
ment is not required.88 However, one study concluded 
that albumin administration reduced complications in 
people with acute-on-chronic liver failure when 

5 L of ascites or less was tapped.89 A reasonable approach 
in resource-constrained environ ments might be that, 
with a paracentesis of 5 L or less, plasma expanders 
should be limited to people with acute-on-chronic 
decomp ensation. When more than 5 L of ascites is 
removed without plasma volume expansion, renal 
impair  ment, hypo natraemia, and post-paracentesis 
circu latory dysfunction can occur. Pooled risk ratio (RR) 
data from older studies show a tendency of albumin 
being beneficial (pooled RR 0·23, 95% CI 0·03–1·64).85 A 
pooled analysis of ten studies established that people 
with cirrhosis who received albumin after large-volume 
paracentesis had no difference in their risk of renal 
dysfunction compared with people receiving a replace-
ment plasma expander (pooled RR 1·11, 95%  CI 
0·58–2·14).90 Although there are additional benefits to 
albumin use,91 if albumin is unavailable or too costly, 
plasma expanders are a reasonable alternative. In local 
practice, products such as gelofusine (succinylated 
gelatine) and voluven (hydroxyethyl starch) are used, 
given that the costs of a 100–200 mL bottle of 20% human 
albumin range from $40 to $250. Failure to gain ascites 
control with salt restriction, diuretics, and large-volume 
paracentesis requires consideration of a transjugular 
intrahepatic portosystemic shunt. At 12 months post-
procedure, transjugular intrahepatic portosystemic 
shunts control ascites better than large-volume para-
centesis, and patients are more likely to be ascites-free.92 
Trans jugular intrahepatic portosystemic shunts primarily 
have a role in life-threatening variceal bleeds and 
refractory ascites, although several other indications 
exist. Cardiac disease, liver cysts, or uncontrolled sepsis 
constitute the major contraindica tions to transjugular 
intrahepatic portosystemic shunts (appendix pp 1–2). 
However, trans jugular intrahepatic portosystemic shunts 
are costly, require enormous skill, and are not available 
in most countries in sub-Saharan Africa.

Spontaneous bacterial peritonitis
Antibiotic therapy should be empirical and guided by local 
practice, with antibiogram-based adjustments if cultures 
are positive. In most instances, daily intravenous 
ceftriaxone, which is widely available, is the empirical 
therapy of choice for spontaneous bacterial peritonitis. 
Converting to oral antibiotics after 48 h is reasonable if 
the clinical scenario allows for this. Repeat diagnostic 
paracentesis 48 h after initiating antibiotics is recom-
mended, and a less than 25% reduction in poly morpho-
nuclear leukocyte count should prompt re-evaluation 
of antimicrobial choices. Repeat paracentesis is an in-
expensive intervention to optimise spontaneous bacterial 
peritonitis care and reduces 30-day mortality and 
improves 30-day transplant-free survival.93 Albumin 
infusion, at 1·5 g/kg of bodyweight, in patients with 
spontaneous bacterial peritonitis within 6 h of presentation 
to hospital reduces renal impairment and mortality. A 
meta-analysis showed a reduction of renal impairment in 

See Online for appendix
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patients with spontaneous bacterial peritonitis (pooled 
OR 0·21 [95%  CI 0·11–0·42]) with albumin use.94 The 
pooled OR for mortality was 0·34 (0·19–0·60) with 
albumin use, with ORs for mortality in individual trials 
ranging from 0·16 to 0·55. Emergent data suggest that 
long-term weekly albumin administration in people with 
cirrhosis and ascites might improve survival, prevent 
complications, aid in the management of ascites, and 
reduce hospitalisations.91 However, intravenous albumin 
administration remains costly and is not readily available 
in many countries. Weekly albumin administration in all 
patients with cirrhosis cannot currently be recommended 
in sub-Saharan Africa. Prophylaxis for spontaneous 
bacterial peritonitis is controversial, and randomised 
controlled trial data for Child–Pugh C cirrhosis established 
that norfloxacin did not reduce 6-month mortality but did 
show a survival benefit in people with low-protein ascites.95

Hepatorenal syndrome
Two forms of hepatorenal syndrome (HRS) are 
recognised: hepatorenal syndrome causing acute kidney 
injury (HRS-AKI), representing acute impairment in 
renal function, and HRS-non-AKI, representing func-
tional kidney injury that does not meet criteria for AKI for 
more than 7 days in the absence of other causes of kidney 
disease.96 HRS-AKI, in which kidney histology is typical, 
is the result of marked vasoconstriction of the renal 
afferent arterioles driven by marked splanchnic arteriolar 
vaso dilation, a reduction in effective arterial blood 
volume, and an activation of vasoconstrictor factors 
primarily due to the resulting renal hypoperfusion.97 
HRS-AKI is associated with high morbidity and mortality 
and a median survival of 3 months or less,98 and can be 
triggered by sponta neous bacterial peritonitis. Diagnosing 
HRS is challenging and warrants the exclusion of 
underlying parenchymal kidney disease. This exclusion is 
particularly difficult in people with associated metabolic 
risk factors. In resource-limited settings, prevention of 
HRS-AKI through the judicious use of albumin and early 
anti biotics in patients with spon taneous bacterial 
peritonitis is key. Liver transplantation remains the only 
definitive intervention. In the absence of liver transplant 
availability or access, or as a bridging means, the use of 
vaso constrictors, including norepine phrine, terlipressin, 
and a combination of midodrine plus octreotide, shows 
some treatment benefit. These vasoactive therapies 
reduce splanchnic or peripheral vasodilation or both, 
increase mean arterial pressure, down r egulate renin–
aldo sterone and sympathetic activation, and improve 
kidney perfusion.99 In a randomised placebo-controlled 
trial, terlipressin was superior for completely reversing 
HRS-AKI compared with placebo.100 However, this benefit 
came at the expense of a greater number of adverse 
effects in the terlipressin group, including pulmonary 
oedema and respiratory failure. Terlipressin is best 
avoided in people with clinical evidence of intravascular 
volume overload. The use of renal replacement therapy is 

best used as a bridge to definitive intervention, such as 
liver transplantation. However, renal replacement therapy 
could be used when other probable causes of AKI are a 
concern (eg, acute tubular necrosis).97 Realistically, in 
areas where critical care resources are constrained, 
interventions such as renal replacement therapy and 
other supportive measures are in short supply.

Hepatic encephalopathy
Hepatic encephalopathy is a reversible syndrome observed 
in patients with acute or chronic liver disease, characterised 
by a wide spectrum of neuropsychiatric abnormalities.101 

Along with ascites and variceal haemor rhage, hepatic 
encephalopathy is one of the most serious complications 
of decompensated liver cirrhosis. Severe (ie, West Haven 
grade 3 or grade 4) hepatic encephalopathy in people 
with cirrhosis is associated with a mortality of 
more than 50% within a year.102 Cerebral oedema with 
oxidative stress, inflam mation, hyperammonaemia, and 
resulting disturbances of cerebral function underlie the 
patho physiology of hepatic encephalopathy. Ammonia is 
among several neurotoxic substances that cause impair-
ment of excitatory neurotransmission. Ammonia crosses 
the blood–brain barrier, where astro cyte glutamine 
synthetase converts it and glutamate into glutamine. 
Glutamine acts as an osmolyte and causes cerebral 
oedema. Measuring serum ammonia is controversial. 
First, values vary, even in healthy individuals, and they 
are influenced by collection methods, laboratory 
processing, and the individual’s sex.103 A normal 
ammonia measurement in a confused patient with 
cirrhosis should direct attention to alternative diagnoses. 
Elevated ammonia concentrations alone should not be 
used to diagnose hepatic encephalopathy, unless there are 
symptoms consistent with the diagnosis.104 Assays for 
ammonia measurements are not readily available in 
laboratories in sub-Saharan Africa, and treatment for 
hepatic encephalopathy should be promptly started on 
clinical grounds alone. Smartphone-based applications, 
such as the EncephalApp Stroop Test, are helpful at the 
bedside, but hepatic encephalopathy is essentially a clinical 
diagnosis and does not require ammonia measurements.

Grading of hepatic encephalopathy is conventionally 
done with the West Haven criteria, ranging from mild 
grade 1 encephalopathy to severe grade 4 encephalo-
pathy.105 Diminished awareness of one’s environment 
and response to stimuli, impaired sleep–wake cycles, and 
somnolence during the day are characteristic of the 
earlier stages of this condition. Personality changes 
might also be evident. Covert or minimal hepatic 
encephalopathy, characterised by neurocognitive impair-
ment in attention, vigilence, and integrative function 
and for which there is no obvious clinical manifestation, 
is diagnosed on the basis of atypical behaviour on 
psychometric tests.106 The effect of hepatic encephalopathy 
on an individual’s quality of life can be marked. Key to 
the management of hepatic encephalo pathy is the 
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identification and management of triggering or 
precipitating factors. These factors include sedative 
drugs, alcohol use, gastrointestinal haemorrhage, infection, 
dehydration, electrolyte abnormalities, and constipation.

The liberal use of the non-absorbable disaccharide 
lactulose is the cornerstone of hepatic encephalopathy 
management. Lactulose decreases intestinal transit time, 
increases ammonia uptake by colonic flora, and acidifies 
intestinal pH, which changes the composition of the 
gut microbiome to favour non-urease-producing 
bacteria, thereby reducing intestinal production of 
ammonia.107 Restricting protein is no longer advised in 
hepatic encephalopathy and should not be a reason to 
limit the protein content of diets (the requirements 
being 1·0–1·5 g of protein per kg bodyweight per day).108 
For recurrent hepatic encephalopathy, rifaximin 
(550 mg twice a day), which alters the comp osition of the 
gut microbiome, is used in combin ation with lactulose. 
This combination reduces the risk of encephalopathy by 
58% and hospitalisation by 50%, factors influencing 
overall quality of life.109 Apart from addressing aggravating 
factors (infection, bleeding, hypokalaemia, etc), lactulose 
and rifaximin are the major therapeutic options in 
resource-constrained environments. Rifaximin, an old 
drug with a new purpose, is costly. Generic rifaximin 
products are available in several east and central African 
countries. L-ornithine L-aspartate can be used in patients 
with a suboptimal response to lactulose and rifaximin as 
it lowers ammonia concentrations by providing an alter-
native substrate for the urea cycle.110 However, L-ornithine 
L-aspartate is also costly and largely unavailable in sub-
Saharan Africa.

Nutrition
Nutrition is a neglected, yet important, aspect in the 
management of liver disease. The traditional focus is on 
dietary restrictions (particularly protein), rather than 
enhancement. In people with cirrhosis, malnutrition is 
multifactorial and can broadly be divided into inadequate 
intake, increased metabolic processes, and malabsor-
ption.111 In low-resource settings, malnut rition related to 
cirrhosis might be compounded by a high prevalence of 
adult patients who are at nutritional risk, with 
61% of hospitalised patients assessed to be at risk of 
malnutrition in selected hospitals in Ghana, Kenya, and 
South Africa.112 Nutritional assessment and management 
should form part of the comprehensive management of 
people with cirrhosis and requires a multidisciplinary 
approach. A cirrhosis-specific tool for nutritional 
screening, the Royal Free Hospital-Nutritional Prioritizing 
Tool, is suited to low-resource settings because it does 
not require costly investigations.113 Simply, people 
with Child–Pugh C liver disease or a BMI of 
less than 18·5 kg/m² are at high nutritional risk and 
need not undergo formal nutritional screening. Once 
patients have been established as being at nutritional 
risk, a detailed nutritional management plan (geared to 

locally available foods) and supplements are the next 
step. Key principles of management are to aim for a 
caloric intake of 35–40 kcal/kg per day, a protein intake of 
1·0–1·5 g/kg per day (dry bodyweight), and frequent 
meals (six times a day), with a bedtime snack; there is no 
need to restrict protein.114 In many countries, beans, 
legumes, and fish are the most affordable protein-rich 
foods.

Sarcopenia
Sarcopenia represents a decline in skeletal muscle mass 
and function and is associated with a high incidence of 
complications in people with cirrhosis.115 The patho-
genesis of sarcopenia is multifactorial and includes 
muscle catabolism, elevated ammonia concentrations, 
insulin resistance, reduced testosterone, reduced growth 
hormones, and systemic inflammation. In low-income and 
middle-income countries in sub-Saharan Africa, sarco -
penia is potentiated by food insecurity, chronic under -
nutrition, little leisure time, and physical inactivity.116–118 
Protein-calorie malnutrition in people with cirrhosis and 
portal hypertension contributes to sarco penia. Sarcopenia 
and progressive frailty increase an individual’s clinical 
vulnerability and likelihood of adverse health outcomes, 
including the risk of falls with fractures, incident 
disability, exhaustion, weakness, low physical activity, 
anorexia, weight loss, cachexia, physical and cognitive 
impairments, frequent hospitalisation, and mortality.119

Formally assessing for sarcopenia in resource-
constrained environments relies on clinical acumen and 
simple tools. Nutrition is best assessed by a nutritionist or 
dietitian, but this option might be limited by resource 
constraints. Simple tools to formally assess loss of muscle 
strength include the hand grip strength test and the chair 
stand test. The hand grip strength test records a mean 
value (in kg) of three consecutive measurements of a 
person’s dominant arm when gripping a dynamometer. 
The chair stand test involves counting the number of 
times a person can rise to a full standing position and 
then sit down in 30 s without any help from their hands. 
Both tests assess lean muscle mass depletion and low 
muscle strength. Hand grip strength is an independent 
factor of mortality in men with cirrhosis.120 Suggested 
cutoffs for these tests have not been studied in a sub-
Saharan African population of patients with cirrhosis so 
their use is reasonable but lacks validation. Imaging, such 
as CT or MRI scanning, can measure skeletal muscle and 
visceral and subcutaneous fat content. Again, availability 
and appropriate normative parameters for sub-Saharan 
African populations should be considered. Dual-energy 
x-ray absorptiometry should form part of assessments to 
measure bone density and fracture risk. Country-specific 
fracture risk assessment scores are available for some 
countries in sub-Saharan Africa and can be used if dual-
energy x-ray absorptiometry is unavailable.121

Managing sarcopenia is challenging, as it is a marker 
of advancing liver disease; the presence of sarcopenia 
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influences liver transplantation risk and outcomes. 
Several measures can be used to aid nutrition and 
maintain muscle integrity. A study looking at night-
time snacking for patients with HBV-related cirrhosis 
showed improve ments in markers of sarcopenia and 
malnutrition-related complications within 3 months of 
intervention.122 A sensible approach is thus to advise a 
protein intake of 1·2–2·0 g/kg per day, regular 
meals, and late-evening snacks (with approx imately 
50 g of carbohydrate) to protect against protein 
catabolism.123 Exercise resistance training or strength 
training with weight or resistance bands has benefits. A 
randomised trial of people with compensated cirrhosis 
found that 12 weeks of resistance training increased 
people’s muscle strength, with beneficial effects on general 
performance measures, compared with not changing 
activity level.124 Recom mending easy-to-implement and 
cost-neutral measures can have substantial benefits.

A randomised placebo-controlled study of 101 men 
with cirrhosis and low testosterone found that 
testosterone supplementation improved muscle and 
bone mass, increased haemoglobin, and reduced fat 
mass and glycated haemoglobin.125 In such patients, 
cautious supplement ation seems reasonable. Supple-
ment ation with vitamin D might be an effective and safe 
treatment option for patients with decomp ensated 
cirrhosis. A small study of people receiving branched-
chain amino acids suggested an increase in skeletal 
muscle volume and strength in people with cirrhosis 
who were supplemented with vitamin D3 at a dose of 
2000 international units once daily for 12 months.126

Screening for hepatocellular carcinoma
α-Fetoprotein measurement and ultrasonography are the 
foundation of surveillance for hepatocellular carcinoma, 
with elevated α-fetoprotein concentrations being highly 
predictive for hepatocellular carcinoma in the presence 
of a liver mass. A normal α-fetoprotein concentration, as 
seen in approximately 20% of patients with hepatocellular 
carcinoma,127 does not exclude hepatocellular carcinoma. 
α-Fetoprotein concentrations fluctuate, but with a higher 
cutoff (eg, >20 ng/mL), specificity improves at the 
expense of sensitivity.128 A longitudinal rise in 
α-fetoprotein concentration in an individual patient 
might also predict hepatocellular carcinoma.129 Ultrasono-
graphy is the most available and accessible radiological 
tool for hepatocellular carcinoma screening in sub-
Saharan Africa. It is operator-dependent but is a readily 
attainable skill and can potentially be performed as a 
point-of-care test. Ultrasonography plus α-fetoprotein 
testing can detect early-stage hepatocellular carcinoma 
with a 63% sensitivity compared with 45% sensitivity for 
ultrasonography alone.130 Ultrasound is best performed 
at 6-monthly intervals in patients with cirrhosis. The 
major issue for resource-constrained settings is the 
need for cross-sectional imaging if a lesion is detected 
on ultrasonography. A 2022 review of hepatocellular 

carcinoma in sub-Saharan Africa suggested several 
interventions to address the hetero geneous nature of the 
challenges in detecting hepato cellular carcinoma.131 
These interventions included approaches to address the 
scarcity of specialised care, creating centres of excellence 
to offer diagnostics and treatment, upskilling primary 
care practitioners, enhancing awareness and education, 
and, crucially, putting focus on primary hepatocellular 
carcinoma prevention.

Liver transplantation in sub-Saharan Africa
Liver transplantation, which has excellent 1-year and 
5-year survival,132 is the only therapeutic option for 
patients with end-stage chronic liver disease with 
decompensation or acute liver failure. Indications for 
transplantation have expanded to include oncological 
disease, such as hepatocellular carcinoma and colorectal 
metastases, and several metabolic diseases, especially in 
the paediatric population. Liver transplantation remains 
a highly complex intervention with several contraindi-
cations requiring potential candidates to be carefully 
evaluated (appendix pp 4–5). With few overall resources, 
liver transplantation in sub-Saharan Africa faces several 
challenges, including wide socio economic disparity, 
several countries without brain-death and organ-
donation legislation, shortages of skilled medical or 
surgical personnel and facilities, an infectious disease 
burden, and insecure access to and monitoring of 
immunosuppression. The burden of liver disease in sub-
Saharan Africa drives people with resources to travel 
elsewhere for living donor liver transplantation, at high 
cost. Long-term follow-up in these cases might be 
suboptimal as physicians in people’s home countries 
might have little experience in managing liver trans-
plantation.

In sub-Saharan Africa, to our knowledge, only South 
Africa has established adult and paediatric liver 
transplantation programmes. Investing in liver trans-
plantation programmes, despite their cost, has its 
benefits, and several countries are currently doing so. In 
December, 2021, Côte d’Ivoire performed their first living 
donor liver transplantation in Abidjan133—pioneered by 
local surgeons, with support from an Egyptian trans-
plantation team and WHO. Similarly, in Sudan in 
July, 2022, a local team, with support from India, 
performed the first living donor liver transplantation in 
the public sector at the Ibn Sina Hospital in Khartoum.134 
This initiative was supported by the Ministry of Health 
in Sudan. Establishing and sustaining transplantation 
programmes requires careful planning, with national 
governmental and institutional support being essential. 
Developing a range of staff—from transplantation 
surgeons to interventional radiologists and laboratory 
technicians—is crucial and would have considerable 
collateral benefits for institutions and health-care 
systems.135 Legal frameworks and national oversight for 
organ donation and transplantation, appropriate training 
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of transplantation teams, and transparent and equitable 
criteria for organ allocation are important to establish 
before creating a transplantation programme. Well 
designed, sustainable, and supported transplantation 
programmes in sub-Saharan Africa, with equal access for 
all citizens, will be an important step towards curtailing 
transplantation tourism and organ trafficking.

Future directions—enhancing capacity to 
manage chronic liver disease
Focus has mostly been on optimising care for people 
with cirrhosis in settings with limited resources. 
However, it is important to simultaneously build capacity 
so that care can progressively improve. Such capacity 
building includes interventions, such as point-of-care 
ultrasonography, transient elastography (eg, FibroScan), 
interventional endoscopy, and radiology skills. The World 
Gastroenterology Organisation has played an important 
role in upskilling clinicians, establishing train the trainers 
programmes, all designed to disseminate teaching skills 
to gastroenterologists who hold training positions in their 
own countries. In Africa, the World Gastroenterology 
Organisation has established training centres in Egypt, 
Morocco, Nigeria, Malawi, Kenya, Ethiopia, and Sudan.136 
The Gastroenterology Foundation of South Africa has 
also provided real-time training  in transient elastography 
and point-of-care ultrasonography to gastroenterology 
and hepatology trainees from several sub-Saharan African 
countries. An aspect warranting specific intervention is 
the upskilling of interventional radiologists to perform 
transjugular intrahepatic portosystemic shunt proce-
dures, given the widespread need for this inter vention in 
variceal bleeding and other portal hypertension compli-
cations. Project ECHO is being used extensively in 
sub-Saharan Africa to build collegial networks and 
disseminate knowledge and up-to-date treatment 
practices for the management of liver diseases.

The management of cirrhosis in resource-constrained 
environments rests on three key aspects: prevention; 
early detection; and the strengthening of health-care 
systems. Prevention is encompassed in the elimination 
of HBV and HCV infection through vaccination, 
strategies to prevent mother-to-child transmission, and 
wide spread screening, testing, and treatment. Public 
health interventions to reduce excess alcohol con-
sumption and increase awareness and prioritisation of 
screening for MASLD in people with metabolic risk 
factors as part of general wellness interventions are key. 
Case finding of people with advanced liver fibrosis is 
fundamental, as managing the underlying causes of liver 
disease limits the risk of developing clinically significant 
portal hyper tension and decompensation. All these inter-
ventions require health system strengthening. This 
strengthening, in tandem with capacity-building prog-
rammes, needs to be supported and expanded across 
sub-Saharan Africa, taking time, resources, and will. 
However, much can be done with mostly inexpensive 

interventions to improve the care of patients with 
cirrhosis in sub-Saharan Africa.
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