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Summary: Acute kidney injury (AKD is a challenging problem in Africa because of the burden
of disease (especially human immunodeficiency virus [HIV]-related AKI in sub-Saharan Africa,
diarrheal disease, malaria, and nephrotoxins), late presentation of patients to health care
facilities, and the lack of resources to support patients with established AKI in many
countries. The pattern of AKI is vastly different from that in more developed countries. There
are no reliable statistics about the incidence of AKI in Africa. Infections (malaria, HIV,
diarrheal diseases, and others), nephrotoxins, and obstetric and surgical complications are the
major etiologies in Africa. AKI in hospitalized antiretroviral therapy (ART)-naive HIV-1-
infected patients is associated with a 6-fold higher risk of in-hospital mortality. The most
common risk factors are severe immunosuppression (CD4 count, <200 cells/mm?) and
opportunistic infection. The most common causes are acute tubular necrosis and thrombotic
microangiopathy. In the post-ART era, HIV-1-infected patients with AKI still have an in-
creased risk of in-hospital mortality and these episodes of AKI seem more frequent in the first
year of ART. Subsequently, survival is comparable in those with and without HIV infection.
More resources are required to prevent AKI and to provide renal support for those patients
requiring dialytic therapy.
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MAJOR CAUSES OF AKI BY REGION

The major causes of AKI in Africa were ob-
tained from a survey of colleagues in nephrol-
ogy practice in different regions in Africa and
are presented in Table 1. Infections (malaria,
human immunodeficiency virus [HIV], diar-
rheal diseases, and others), nephrotoxins, and
obstetric and surgical complications were re-
ported as the major etiologies in all regions.

cute kidney injury (AKD) is a challenging

problem in Africa—a diverse continent

with regards to population and financial
and medical resources. There are no reliable
statistics about the incidence of AKI in Africa.
Based on sporadic regional publications the in-
cidence has been estimated at 150 per million
population.! In addition to infectious diseases;
toxins play a major etiologic role in AKI.

AKI IN SPECIFIC COUNTRIES
South Africa

Seedat? reported in 1978 that medical causes
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were the dominant cause of AKI, occurring in
65% of patients in Durban, followed by gyneco-
logic (17%), surgical (10%), and obstetric (7.3%)
causes, with an overall mortality rate of 35%.
The most common causes were nephrotoxins,
mainly herbal remedies. A subsequent study
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Table 1. Major Causes of AKI by Region

Country Causes of AKI
North Africa
Algeria Toxins, trauma/surgery, urologic
Egypt Surgical, toxins, obstructive
Morocco Hemodynamic, sepsis, obstructive
West Africa
Cameroon Malaria, obstetric, toxins
Cote d’lvoire Malaria, HIV, toxins
Nigeria Sepsis, obstetric, toxins
Senegal Obstetric, malaria, herbal toxins
Democratic Republic of Congo Infections (especially malaria), hypovolemia, toxins
East Africa
Kenya Infection, obstetric, surgical
Burundi Malaria, dehydration (HIV, diarrhea)
Rwanda Infections, trauma, toxins
Ethiopia Malaria, surgical, acute glomerulonephritis
Eritrea Infection
Sudan Infection, toxins

Southern Africa
South Africa
Mozambique
Zimbabwe
Zambia
Malawi

Infections (including HIV), toxins, pregnancy
Malaria, dehydration, HIV

Prerenal (HIV), malaria, obstetric

Malaria, obstetric

Diarrheal diseases, malaria, sepsis

(1986-1988) from the same region reported that
sepsis replaced nephrotoxins as the predomi-
nant cause of AKIL.3 A recent survey of patients
presenting to the acute renal service at Johan-
nesburg hospital over a 1-year period from No-
vember 2005 to October 2006 showed that 122
of 700 patients (17.4%) were HIV positive, with
a mean age of 37 years: 80% were medical, 6%
were surgical, 4% were obstetric and gyneco-
logic, and 10% were in the intensive care unit
(ICU). The mean CD4 was 134 cells/mm? and
there were less than 50 cells/mm?® in 42% of
patients. Mortality occurred in 25 of 122 (20%)
of the HIV-positive patients (Vachiat et al; un-
published data).

Sudan

AKI is a common health problem in Sudan ow-
ing to the widespread prevalence of infectious
diseases, the use of traditional remedies, and
certain social habits. Kaballo et al* studied 89
patients who were referred with AKI over a

period of 1 year to the renal unit of a tertiary
hospital in Khartoum. Patients with surgical
conditions were excluded from the study. Sixty-
four percent were males and 36% were females.
Acute tubular necrosis was diagnosed in 50
patients (56.1%) and was caused by infections,
mainly malaria and typhoid fever (28 patients);
acute hair dye poisoning (12 patients); drug
nephrotoxicity (5 patients); and snake bites (5
patients). Other causes of AKI were obstructive
uropathy mainly caused by urinary calculi in
12% of patients, and acute glomerulonephritis
in 9%. In 19% of the patients the etiology of AKI
was unknown. The AKI caused by hair dyes is
attributed to paraphenylene-diamine (PPD), a
component in some of those cosmetics. In ad-
dition to its nephrotoxicity, it causes other
manifestations that are discussed later. The
toxic injury was caused by ingestion of the hair
dyes in suicide attempts. The patients who re-
quired dialysis usually were treated initially
with acute peritoneal dialysis. Those who re-
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quired prolonged dialysis were shifted to hemo-
dialysis, which is available in the main cities.
Fifty-nine percent of the patients had complete
recovery, 7% progressed to chronic kidney dis-
ease, 18% died, and 16% were lost to follow-up
evaluation.

Morocco

There is a lack of epidemiologic studies to esti-
mate the importance of AKI in Morocco, but
some hospital reports indicate that it is a com-
mon health problem. In these hospital series,
the pattern of AKI was dominated by late refer-
ral and severity of clinical symptoms (mean
blood urea nitrogen level, 41 mmol/L; mean
serum creatinine level, 905 wmol/L).5>¢ Acute
tubular necrosis represents the majority of
cases (44%), mainly of infectious (sepsis and
leptospirosis) and toxic origin (rhabdomyoly-
sis), followed by glomerulonephritis (20%) and
obstructive causes (12%). In rare cases, it was
reported to be caused by an imported form of
malarial AKL.” The obstructive etiologies are
dominated by lithiasis in 68% and cancers in
25% of cases.® Prerenal AKI in these hospital
series represents only 11%. Renal biopsy was
rarely needed for an etiologic diagnosis and was
performed in about 13% of the patients disclos-
ing as AKI cause glomerulonephritis, vasculitis,
and interstitial nephritis.” In this hospital series,
dialysis was performed frequently, in about 80%
of the patients. Peritoneal dialysis usually was
used in children and hemodialysis was used in
the majority of adults. The mortality rate was
about 30%, and total recovery of renal function
occurred in 57%.

AKI IN SPECIFIC CONDITIONS
AKI in HIV Infection

AKI is a common complication in ambulatory
HIV-infected patients treated with highly active
antiretroviral therapy, with an odds ratio of
2.82.10 Patients hospitalized with complications
of HIV may be at increased risk of AKI related to
volume depletion, hemodynamic stress, infec-
tions, and administration of nephrotoxic medi-
cation or radiocontrast. HIV-related renal dis-
ease can present as AKI or chronic kidney
disease (CKD). AKI in hospitalized (antiretrovi-

ral therapy) ART-naive HIV-1-infected patients
is associated with a 6-fold higher risk of in-
hospital mortality.'® The most common risk fac-
tors are severe levels of immunosuppression
(CD4 count, <200 cells/mm?) and opportunis-
tic infection. The most common causes are
acute tubular necrosis and thrombotic microan-
giopathy. In the post-ART era, HIV-1-infected
patients with AKI still have an increased risk of
in-hospital mortality and these episodes of AKI
seem more frequent in the first year of ART. In
this group, AKI has been associated with infec-
tion, antibiotics, and antifungal agents, and risk
factors are low CD4 count, co-infection with
hepatitis C, acute or chronic liver injury, diabe-
tes mellitus, and underlying CKD. Kidney injury
related to ART occurs in less than 10% of pa-
tients. Data on AKI with HIV infection in devel-
oping countries are scarce.

In our experience in South Africa, hospital-
ized patients are at advanced stages of immu-
nosuppression and many causes of AKI are in
fact prerenal, implying that with aggressive and
appropriate management the AKI is potentially
reversible, even if there is an underlying
chronic component. This concept is critical for
those managing patients in circumstances
where there is limited/no access to intensive or
high levels of care and/or acute dialysis (unpub-
lished data). Glomerular disease in HIV also can
present as AKI. Glomerular diseases may be
unrelated to HIV (lupus nephritis, poststrepto-
coccal glomerulonephritis) or may be the un-
derlying condition on which an additional
acute insult has precipitated a decline in kidney
function. Herbal toxin ingestion, sepsis, or se-
vere gastroenteritis with dehydration com-
monly results in AKI in our setting. In addition
to managing the acute component, clinicians
also must be aware that CKD does co-exist,
which places patients at additional risk and
needs to be managed.

AKI and Toxins

Among the nephrotoxic agents encountered in
some African countries, especially in East Africa
and Maghreb, are some hair dye preparations
that contain PPD. Some of those hair dyes are
added to henna, which is a traditional cosmetic
agent applied to the upper and lower limbs, to
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increase its skin-staining effect. PPD can be ab-
sorbed from the skin but more severe intoxica-
tion is produced by ingestion of the hair dyes,
mostly in suicide attempts. In 1983 a case of a
patient with hair dye poisoning who developed
AKI was reported.!! Renal biopsy showed acute
tubular necrosis. In 1992, PPD poisoning was
reported in 31 Sudanese children, 5 of whom
developed AKI and required peritoneal dialysis
but made a full recovery.'? In addition to acute
tubular necrosis, AKI can be caused by rhabdo-
myolysis and hemoglobinuria, which occurs
with PPD poisoning. In 2006, Motaouakkil et
al'3 reported a cohort study of 315 cases over 6
years. The mean age was 23 * 9 years, with a
clear female predominance (sex ratio = 9.86).
The intoxication was owing to suicide attempts
in 93.3% of the patients. Mortality usually is
caused by other manifestations of the poison-
ing, namely angioedema, which occurs early,
and arrhythmias caused by direct cardiotoxicity
of the chemical.'* There is no known antidote.
Accordingly, it is recommended to start dialysis
early to remove the toxin. PPD poisoning con-
tinues to represent a major cause of toxic rhab-
domyolysis in Morocco and is responsible for
its high mortality rate (47%) despite standard
clinical management in the ICU.!3

Plant toxins may cause AKI when they are
used as traditional medicines. Common neph-
rotoxic plants include Impila (Callilepis lau-
reola), found in South Africa, Democratic Re-
public of Congo, Zimbabwe, and Zambia.!> 10
Other identified plant toxins are fava beans,
poisonous mushrooms, and Euphorbia mata-
balensis. Nephrotoxicity can occur because of
direct renal injury with acute tubular necrosis
and acute interstitial nephritis or by indirect
mechanisms such as intravascular hemolysis
and dehydration as a result of diarrhea.

Animal toxins are an important cause of
AKI in Africa. Snake bites cause AKI second-
ary to systemic manifestations including intra-
vascular hemolysis, hypotension, blood hyper-
viscosity, myoglobinuria, and hemorrhage.
Various renal lesions may be produced as a
result of snake bites including acute tubular
necrosis, cortical necrosis, acute interstitial ne-
phritis, and diffuse proliferative glomerulone-
phritis. Scorpion stings cause AKI in some pa-

tients owing to disseminated intravascular coag-
ulation and hemorrhage.

Pregnancy-Related AKI

Obstetric AKI has become a rare complication
during pregnancy in industrialized countries,
although it continues to be a frequent clinical
problem in African countries such as Morocco,
mainly secondary to pre-eclampsia and eclamp-
sia (74.5%), to septic conditions (11%), and to
obstetric hemorrhage (7.2%) as reported by
Hachim et al.!” Dialysis was required for this
clinical condition in 74.5% of patients.

During a prospective study of 178 consecu-
tive women with eclampsia, Mjahed et al'®
found that the incidence of AKI (serum creati-
nine concentration, >140 uwmol/L) was 25.8%.
Dialysis was needed in a third of patients and
AKI was associated with a higher mortality rate
(32.6% versus 9.1%). Pregnancy-related disor-
ders were responsible for 16% of all AKIs re-
quiring dialysis from 1990 to 1992 in South
Africa, with pre-eclampsia-eclampsia, septic
abortion, and herbal toxins being the major
causes. The maternal mortality rate was re-
ported to be 5% in this study.!®

AKl in the ICU

Meyers et al?® reported on risk factors and mor-
tality rates in patients requiring dialysis for AKI
in Johannesburg in 3 cohorts: 1968 to 1972
(110 patients), 1975 to 1984 (520 patients), and
1998 to 1999 (335 patients). The incidence of
AKI was calculated as 48 per million population
per year. The mortality rate was 32% in medical
patients, 84% in surgical patients, and 36% in
obstetric patients, with a mortality rate of 75% in
septic abortions. The overall mortality rate in ICU
patients was 73% compared with 27% in non-ICU
patients. Ezekiel et al*! reported on outcomes of
174 patients dialyzed for AKI in the ICU in Johan-
nesburg from January 2003 to December 2004.
Fifty-three percent of patients using continuous
veno-venous hemodialysis died, compared with
38% treated with intermittent hemodialysis, a
reflection of more severe illness in the former
group.?! ICU survival rates were similar in those
with and without HIV-related disease.??
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THERAPY FOR AKI

As with many conditions in nephrology, AKI
may be preventable in many instances. Educa-
tion regarding avoidance of nephrotoxins,
prompt treatment of infections, and fluid re-
placement are important facets of therapy. This
is vital because many countries in Africa are not
able to provide renal replacement therapy. The
majority of patients who are supported with
dialysis receive hemodialysis, with acute perito-
neal dialysis provided in a few countries, espe-
cially for pediatric patients. Continuous renal
replacement therapies and slow efficiency dial-
ysis are provided for ICU patients who are he-
modynamically unstable.

CONCLUSIONS

AKI is a challenging problem in Africa be-
cause of the burden of disease (especially
HIV-related AKI in sub-Saharan Africa, diar-
rheal disease, malaria, and nephrotoxins), late
presentation of patients to health care facili-
ties, and the lack of resources to support
patients with established AKI in many coun-
tries. The pattern of AKI is vastly different
from that in more industrialized countries.
More resources are required to prevent AKI
and to provide renal support for those pa-
tients requiring dialytic therapy.

Acknowledgments

The authors thank their colleagues who contributed
the information reported in Table 1: Dr. M. Soliman
(Egypt), Dr. F. Haddoum (Algeria), Dr. G. Ashuntan-
tang (Cameroon), Dr. D. Gnionsahe (Cote d’Ivoire),
Dr. E. Bamgboye (Nigeria), Dr. A. Niang (Senegal),
Dr. M. Ntseka (Democratic Republic of Congo), Dr.
A. Twahir (Kenya), Dr. J. Ntarindwa (Rwanda), Dr.
R. Nkurunziza (Burundi and Mozambique), Dr. D.
Windus (Eritrea), Dr. C. E. Ndhlovu (Zimbabwe), Dr.
J. Chabu (Zambia), and Dr. D. Namarika (Malawi).

REFERENCES

1. Barsoum RS. Tropical acute renal failure. Contrib
Nephrol. 2004;144:44-52.

2. Seedat YK. Acute renal failure among Blacks and
Indians in South Africa. S Afr Med J. 1978;54:427-31.

3. Seedat YK, Nathoo BC. Acute renal failure in blacks
and Indians in South Africa— comparison after 10
years. Nephron. 1993;64:198-201.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kaballo BG, Khogali MS, Khalifa EH, Khalil EA, El-
Hassan AM, Abu-Aish H. Pattern of severe acute renal
failure in a referral center in Sudan: excluding inten-
sive care and major surgery patients. Saudi J Kidney
Dis Transpl. 2007;18:220-5.

Benghanem Gharbi M, Hachim K, Moutabarrik A,
Ramdani B, Zaid D. Acute renal failure in Morocco:
ten years experience. Saudi Kidney Dis Transplant
Bull. 1993;4 Suppl 1:123.

Fatihi E, Ramdani B, Benghanem Gharbi M, Hachim K,
Zaid D. Rhabdomyolysis and acute renal failure sec-
ondary to toxic material abuse in Morocco. Saudi J
Kidney Dis Transplant. 1997;8:131-3.

Charra B, Sodqi M, Sandali O, Nejmi H, Hachimi A,
Ezzouine H, et al. Imported severe malaria in adults: a
retrospective study of ten cases admitted to intensive
care units in Casablanca. Med Mal Infect. 2007;37:
162-5.

Benghanem Gharbi M, Ramdani B, Hachim K, Fatihi E,
Zaid D. Insuffisance rénale aigué obstructive: ana-
myse de 28 observations. Journal Urologie. 1996;102:
220-4.

Benghanem Gharbi M, Hachim K, Ramdani B, Fatihi
E, Zaid D. Intérét de la biopsie rénale au cours de
l'insuffisance rénale aigué. Cah Medecin. 1998;1:
40-2.

Wyatt CM, Arons RR, Klotman PE, Klotman ME. Acute
renal failure in hospitalized patients with HIV: risk
factors and impact on in-hospital mortality. AIDS.
20006;20:561-5.

Suliman SM, Homeida M, Aboud OI. Paraphenylenedi-
amine induced acute tubular necrosis following hair
dye ingestion. Human Toxicol. 1983;2:633-5.

Sir Hashim M, Hamza YO, Yahia B, Khogali FM, Suli-
eman GI. Poisoning from henna dye and paraphe-
nylenediamine mixtures in children in Khartoum.
Ann Trop Paediatr. 1992;12:3-6.

Motaouakkil S, Charra B, Hachimi A, Ezzouine H,
Guedari H, Nejmi H, et al. Rhabdomyolysis and para-
phenylene-diamine poisoning. Ann Fr Anesth Reanim.
2006;25:708-13.

Yagi H, el Hind AM, Khalil SI. Acute poisoning from
hair dye. East Afr Med J. 1991;68:404-11.

Lowenthal MN, Jones IG, Mohelsky V. Acute renal
failure in Zambian women using traditional herbal
remedies. J Trop Med Hyg. 1974;77:190-2.

Seedat YK, Hitchcock PJ. Acute renal failure from
Callilepis laureola. S Afr Med J. 1971;45:832-3.
Hachim K, Badahi K, Benghanem M, Fatihi E, Zahiri K,
Ramdani B, et al. Obstetrical acute renal failure. Experi-
ence of the nephrology department, University Hospital
Ibn Rochd, Casablanca. Nephrologie. 2001;22:29-31.
Mjahed K, Alaoui SY, Barrou L. Acute renal failure
during eclampsia: incidence risks factors and out-
come in intensive care unit. Ren Fail. 2004;26:215-21.
Randeree IG, Czarnocki A, Moodley J, Seedat YK,
Naiker IP. Acute renal failure in pregnancy in South
Africa. Ren Fail. 1995;17:147-53.



Epidemiology of AKI in Africa

353

20. Meyers AM, Bonegio R, Hsu P. Acute renal failure

21.

requiring dialysis. Paper presented at: VII African
Congress of Nephrology; 2002 Jan 16-19; Cairo,
Egypt.

Ezekiel L, Naicker S, Wadee S, Mer M, Richards G. The
outcome of renal replacement therapy in an intensive

22.

care unit in South Africa. Paper presented at: 3rd World
Congress of Nephrology; 2005 June 26-30; Singapore.
Dickson §J, Batson S, Copas A, Edwards SG, Singer M,
Miller RF. Survival of HIV-infected patients in the
intensive care unit in the era of highly active anti-
retroviral therapy. Thorax. 2007;62:964-8.



	Epidemiology of Acute Kidney Injury in Africa
	MAJOR CAUSES OF AKI BY REGION
	AKI IN SPECIFIC COUNTRIES
	South Africa
	Sudan
	Morocco

	AKI IN SPECIFIC CONDITIONS
	AKI in HIV Infection
	AKI and Toxins
	Pregnancy-Related AKI
	AKI in the ICU

	THERAPY FOR AKI
	CONCLUSIONS
	Acknowledgments
	REFERENCES


