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Introduction

Nigeria is situated in the West African sub-region with a total
area of 923,768 Km? and a current population of 203.5 mil-
lion, making it the 32nd largest but the 7th most populous
country in the world [1]. It is believed that one out of every
five Black people in the world is a Nigerian. Nigeria is the
most populous country in Africa and has the largest economy
in the continent [2]. The economy is diverse but the largest
revenue earner for the country is crude oil with the 10th larg-
est reserves of crude oil in the world. The federal capital was
moved to Abuja in 1984 from the coastal city of Lagos; how-
ever, Lagos remains the financial capital and the most popu-
lous city in the country.

Even though a democracy since its independence from
Britain 59 years ago, Nigeria was bedevilled with a civil
war and multiple military insurgences and regional con-
flicts for the first 39 years after its independence from the
UK. This is partly responsible for the emigration of many
of its professionals to many parts of the western world and
the Middle East, such that there are possibly more nephrol-
ogists practicing outside the country than there are cur-
rently practicing in the country. Fortunately, however, it
has had more than 20 consistent years of democracy to
date and it is hoped that this will lead to sustained eco-
nomic growth and development.
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The population growth rate is 2.6%. The population is
young with 42.5% and 3.3% of the country younger than
15 years and >065 years, respectively [1]. About 60.9% of this
population are adjudged as being below the poverty line,
although there is a marked disparity with its distribution
around the country. While in the southwestern part of the
country only 20% of the populations live below this poverty
line, in some states in the northern part of the country, over
80% of the citizens live below the poverty line [3]. This
skewed wealth distribution is also reflected in the distribu-
tion of Nephrology capacity around the country. While the
southwest part of the country has as many as 62 dialysis
units, the Northeast consisting of 6 states and a population of
19 million (by 2006 census) has only 10 dialysis units
(Figs. 5.1 and 5.2). Regardless of the geopolitical zone, none
of these units are located in the rural areas where 49.7% of
the population resides.

The disease pattern is reflective of a developing econ-
omy and features a double burden of both communicable
and non-communicable diseases. While still battling with
the scourge of malaria, tuberculosis and HIV, there is a

Fig.5.1 Distribution of
haemodialysis units and
nephrologists in Nigeria

rising prevalence of hypertension (now 28.9% of the
adult population) and type 2 diabetes mellitus [4, 5].
These reflect strongly on the prevalence and aetiology of
kidney diseases in the country. In addition, 20-30% of
the population carry the sickle cell gene and 23-28%
have the high-risk APOL1 genotype — two recognised
genetic markers of non-diabetic chronic kidney disease
[6-8].

Despite this double burden of disease, the allocation to
health in the national budget is just 3.7% of the GDP. In
addition, less than 5% of the population is covered by the
National Health Insurance Scheme [9]. Consequently,
most of the spending on health by individuals is out of
pocket and, with the prevailing poverty index in the coun-
try, many resort to alternative health practitioners, faith
healers, herbalists and complementary medicines in the
pursuit of cures for their various ailments [10]. This
partly explains why the number of patients with CKD
receiving standard care is low and very few patients initi-
ating dialysis are able to sustain long-term care
(Table 5.1).

NEPHROLOGY RESOURCES IN NIGERIA

SOUTH
WEST

SOUTH

SOUTH EAST

SOUTH NORTH NORTH NORTH

ABUJA LAGOS
WEST CENTRAL EAST

M DIALYSIS UNITS [ NEPHROLOGISTS



5 Nephrology in Nigeria 43

Fig. 5.2 Map of Nigeria with
the numbers of dialysis
centres in each of the six
geopolitical zones, Lagos and
Abuja
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Table 5.1 Analysis of publications on haemodialysis treatments for ESRD in Nigeria

Number Number that could not Duration of haemodialysis
Author Year Region studied afford HD <1 Month 1-<3 Months 3-12 Months >12 Months
Arije et al. [28] 2008 South 158 14 (8.9%) 112 (70.8%) 0 29 (18.4%) 3 (1.9%)
West
Ulasi et al. [27] 2010 South 1538 624 (40.6%) 715 (46.5%) 116 (7.5%) 63 (4.1%) 15 (1.0%)
East
Arogundade et al. 2011 South 760 188 (24.7%) 503 (66.2%) 40 (5.3%) 28 (3.7%) 0 (0.0%)
[26] West
Alebiosu et al. [31] 2006 South 180 146 (81.1%) 34 (18.8%) O 0 0
West
Oluyombo et al. 2014 South 150 NA 111 (73.8%) 29 (19.4%) 10 (6.8%) 0
[44] West
Total prevalence All region 2786 972 (34.9%) 1475 205 (7.4%) 110 (3.9%) 18 (0.6%)
(52.9%)

NA not available. This study focused on only those who received a session of haemodialysis
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History of Nephrology in Nigeria

The practice of nephrology in Nigeria began with the establish-
ment of the first medical school in the University College
Hospital (UCH), Ibadan. This was one of the first teaching hos-
pitals in the British Commonwealth and was at a time desig-
nated the 4th best hospital within the Commonwealth of
Nations. The medical school was established first as a branch of
the University College of London but with the inauguration of
UCH Ibadan, the training of medical doctors took place wholly
in Nigeria. The Nephrology unit in UCH was, therefore, the
first-ever of such units in Nigeria under the headship of Professor
Oladipo Akinkugbe, the first indigenous nephrologist who was
trained in the UK. He is regarded as the doyen and father of
nephrology in Nigeria and was recently awarded the International
Society of Nephrology pioneers award for Africa.

The unit carried out the first peritoneal dialysis (PD) in the
country in 1965 and along with other pioneers in the hospital
published seminal works on tropical nephrology including the
role of Plasmodium malariae in the aetiology of the nephrotic
syndrome — the so-called quartan malaria nephropathy [11-
13]. Ever since, several other units have been established in
different parts of the country. The first haemodialysis (HD)
unit in the country was established at the Lagos University
Teaching Hospital in Lagos, under Professors Mabadeje and
Odutola. This unit spurred on and helped with training staff for
the over 180 other different dialysis units now in existent in
different parts of the country. The first private dialysis unit was
established in 1987 by Dr Okey Onuzo in Lagos. Renal trans-
plantation was first carried out successfully at St Nicholas hos-
pital in Lagos in March 2000. This unit remains the most
active renal transplantation centre, but has been joined by 14
other centres in different parts of the country.

The distribution of the dialysis and transplant units based
on the six geopolitical zones in the country is outlined in
Fig. 5.1. Although most of the units are in public hospitals,
the most active ones are in private hospitals. Unfortunately,
however, these units are restricted to the urban parts of the
country where there is a concentration of personnel to run
these units.

There has been a rapid increase in the numbers of nephrol-
ogists, dialysis nurses and technologists trained to run these
units since the commencement of postgraduate training in
Nigeria by the National Postgraduate Medical College of
Nigeria in 1969 and the West African Postgraduate Medical
College in 1976.

Renal Diseases in Nigeria

Kidney diseases are now very common and their prevalence
has now assumed epidemic proportions globally. Though the
true prevalence figure of end-stage renal disease (ESRD) in
Nigeria is unknown, it is assumed to be high. However, sev-

Table 5.2 An analysis of population studies on prevalence chronic
kidney disease (CKD) in Nigeria

Number
with Prevalence
Region kidney of kidney
of Number damage or damage or
Author Year Nigeria studied CKD (n) CKD (%)
Afolabietal. 2009 South 250 26 10.4
[15] West
Oluyombo 2009 South 454 56 12.3
etal. [3] West
Okoye etal. 2009 South 520 126 24.3
[17] South
Ulasi et al. 2013 South 1941 221 11.4
[18] East
Oluyombo 2013 South 1084 154 14.2
etal. [16] West
Abeneetal. 2017 North 510 128 25
[20] Central
Okwuonu 2017 South 328 44 13.4
etal. [21] East
Egbi et al. 2014 South 179 14 7.8
[22] South
Awobusuyi 2015 Allsix 8077 1896 23.47
et al. [23] regions
Nalado etal. 2016 North 454 117 26
[24] West
Oyebisietal. 2018 South 456 126 27.6
[25] West
Total prevalence Allsix 14,253 2916 20.4
regions

eral community and hospital studies have reported rates from
7.8% to 23.5% and an increase of 300% in the prevalence of
CKD in the last three decades [14-26]. Awobusuyi et al.
[23], in the largest community study involving ten urban
communities in ten state capitals distributed among all the
six geopolitical zones of the country, found a CKD crude
prevalence of 23.47% (1896 out of 8077 participants). An
analysis of all the available publications on prevalence of
CKD from all geopolitical zones of Nigeria revealed that
20.4% of 14,253 screened participants had overt or covert
CKD (Table 5.2). Advanced CKD and ESRD are also recog-
nised to be quite common constituting about 8-23% of medi-
cal admissions in different tertiary hospitals [26, 27].

CKD is mainly a disease of the young and middle-aged
(20-50 years) in Nigeria and this compares favourably with
what is reported in other developing countries in Africa;
however, it is in sharp contrast with the older age groups seen
in the developed world [14, 26, 27]. A large proportion of
CKD patients are males who are in the most economically
productive age group [14, 26, 27]. The causes of CKD in
Nigeria, though similar to what have been reported from dif-
ferent countries in sub-Saharan Africa, differ remarkably
from that in the developed world [14, 26-28]. Hypertension
and glomerulonephritis remain the most common causes of
CKD with diabetic nephropathy being a distant third, though
with the rising prevalence of diabetes mellitus, this is
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expected to increase [5, 26, 27, 29]. The traditional infec-
tious causes of CKD still abound and HIV-associated
nephropathy (HIVAN) remains a major contributor to the
CKD burden [14, 26, 30]. Other important causes include
obstructive uropathy, sickle cell nephropathy and chronic
tubulointerstitial nephritis [27, 31].

The outcome of ESRD in Nigeria remains gloomy as
majority of our patients cannot afford renal replacement
therapy (RRT) and are thus placed on conservative manage-
ment. Even those that are able to start RRT are unable to
sustain RRT beyond a few sessions. Mortality is thus very
high among patients presenting with ESRD with majority
dying within the first year of presentation. This poor outlook
has been attributed to a number of additional reasons includ-
ing late presentation to healthcare facilities, associated co-
morbidities, limited capacity for RRT, the exorbitant cost of
managing patients, limited capacity of health workers par-
ticularly non-nephrologists in kidney disease prevention, and
poor awareness of kidney disease as well as poor health-
seeking attitude in the community [14, 26-28].

Acute kidney injury (AKI) in adults occurs mainly from
prerenal and intrinsic renal causes and is principally
community-acquired. The incidence established as a per-
centage of medical admissions is 3-5%, though figures as
high as 19-24% of AKI have been reported following inten-
sive care and surgical admissions (Table 5.3) [32-42]. The
principal causes are gastroenteritis whether cholera related
or not, nephrotoxins, sepsis from various infections, glomer-
ulonephritis, malaria especially in non-immune visitors,
obstructive uropathy in the elderly and drugs including
radiocontrast agents. Pregnancy-related causes also abound
and these include septic abortion, ante or postpartum haem-
orrhage and eclampsia among others [32-36, 38—41]. RRT
modalities used in the management of AKI in Nigeria include
acute or intermittent PD and acute HD. Continuous therapies
are generally unavailable but are gradually being introduced

Table 5.3 Studies on acute kidney injury (AKI) in adult patients in
Nigeria

Region of the Number Mortality
Author Year country studied (%)
Kadiri et al. [32] 1992 South West 40 25
Bamgboye et al. 1993 South West 175 394
[33]
Arogundade et al. 2007 South West 58 43.5
[34]
Emem Chioma 2012 South South 62 43.5
et al. [35]
Okunola et al. [36] 2012 South West 80 28.8
Oluseyi et al. [37] 2016 South West 91 38.5
Makusidi et al. 2016 North West 38 45
[38]
Bello et al. [39] 2017 South West 54 29.8
Awowole et al. 2018 South West 43 18
[40]
Total 641 35.9%

in the last 5-10 years. Overall mortality varies remarkably
between centres (18-45%) with differing patient populations
but on the average hovers around 36% [32-36, 38—41].

Haemodialysis in Nigeria

HD was first used in the management of ESRD at the Lagos
University Teaching Hospital in 1981. Subsequently, the
number of HD centres has grown remarkably and now stands
at about 186 in the entire country (Figs. 5.1 and 5.2). It is the
most commonly prescribed modality of RRT. Most of the
patients (60-90%) are commenced on HD with very few
patients (<1%) being initiated on PD and only about 1-2%
being offered kidney transplantation [26, 27, 43]. The major-
ity of ESRD patients are first offered HD, usually as an emer-
gency lifesaving procedure, because many of them present
with severe complications even at first visit. It is estimated
that there are currently about 3000 patients accessing HD
services yearly across the 186 units spanning the country.
Many of these are, however, unable to sustain HD beyond a
few sessions particularly in most of the public hospital run
centres.

A review of HD publications use in the management of
ESRD revealed that about 38.6% of the patients were unable
to pay for any session of dialysis while 53.2% could only
support it for less than 1 month. Only 0.6% of our ESRD
patients are able to support the treatment for longer than
1 year (Table 5.3) [26-28, 31, 44, 45]. National Health
Insurance Scheme (NHIS) now covers dialysis care for AKI,
offering six sessions to enrollees with no support for chronic
dialysis or transplantation. In addition, the relatively exorbi-
tant cost of HD (about 100-200 US dollars per session) leads
to withdrawal from dialysis care and eventual uremia and
death. Even for those patients who are able to commence
dialysis, adequacy is another major challenge as some may
opt for once- or twice-weekly session on account of financial
constraints. An audit of RRT in five public dialysis units in
Lagos metropolis revealed financial constraints, 30.9% dial-
yse twice weekly, 43.6% once weekly even though the stan-
dard prescription is 4-hour sessions thrice weekly. This is at
variance with the experience at St Nicholas hospital, a pri-
vately run unit, where 87% of the patients adhered to a twice-
weekly scheduling, 10% to a thrice-weekly scheduling and
just 3% to a once-weekly scheduling, a reflection of the dif-
ferent mix of patients seen in the unit differs from those in
the publicly run units. This differential is also reflected in the
various access routes employed by patients in these public
units where 10% had AV fistulae as access, 81.8% temporary
femoral catheters and just 7.3% long-term internal jugular
catheters, as opposed to the SNH private unit where 10% had
AV fistulae, 2% temporary catheters and 88% long-term
internal jugular catheters in place. These statistics also con-
sequently reflect on the outcomes of the patients managed in
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the public and private settings. While mortality is high in
many of the public dialysis units with mortality at 1 year
characteristically being in excess of 70% in contra-distinction
to the mortality at the SNH unit which is just 5.3% in 1 year.
This unit has a patient who has been on dialysis for over
20 years (as he has declined a kidney transplant being a
Jehovah’s witness) along with 5.3% others on maintenance
HD for more than 5 years. This is likely replicated in many
of the units all around the country, but more likely in the
privately run units that are more likely to manage patients
with the capacity to sustain the costs involved.

Reuse of dialysers is not common but a few of the public
units recycle patient-specific dialysers for up to five times in
an attempt to limit costs. There is no applied ratio of nurses
to HD patients but units generally have one nurse to 2—4
patients. Haemodiafiltration/haemofiltration are available in
a few units particularly the privately run units but costs of
running these limit their usage.

Incidence of the various viral infections, routinely
screened for, varies but at the SNH unit in the year 2018 this
was: HIV 4%, HCV 2.6% and HBsAg 2.6%. All units screen
patients at presentation and most would repeat the screens
after every 6 months if the patient remains on HD. Most units
isolate viral positive patients when they are accepted for HD.

Erythropoietin-stimulating agents are generally available
as are all other drugs used routinely in the care of patients with
ESRD on dialysis. These are however often beyond the capac-
ity of the patients to access them routinely as they often have
to pay for these out-of-pocket. Consequently, uncontrolled
hypertension, anaemia and poor control of mineral and bone
disorder are not infrequent among these patients, contributing
to the poor outcomes often encountered in these patients.

There are currently no Government regulations for the
sector but the Nephrology Association of Nigeria (NAN) has
developed guidelines, which are followed by its members
staffing the various dialysis units.

Peritoneal Dialysis in Adult Nigerians

PD has been employed in the management of renal failure
in Nigeria since 1967, when it was first used in patients
with AKI secondary to post-abort sepsis [11]. Since then,
several reports on the use of acute and intermittent PD in
the country have been published [46, 47]. However, con-
tinuous ambulatory peritoneal dialysis (CAPD) is used
infrequently [48].

Fewer than ten renal centres offer PD mainly in the form
of acute or intermittent PD; none of them perform automated
PD (APD). Only one centre performed CAPD but stopped
because of daunting challenges, which included irregular
supply of PD fluids and catheters and the exorbitant cost of
these consumables; these consumables are not manufactured

locally. In one earlier publication, PD consumables were a
major challenge and frequently improvised [48]. Expectedly,
peritonitis was a major setback and complicated 60-65% of
acute PD [48, 49]. Several centres still practice acute PD, par-
ticularly in the management of AKI in adults and children,
though it is more commonly used in the paediatric population
[46, 47, 49]. In summary, PD practice is still largely subopti-
mal in Nigeria with CAPD being very irregular and APD vir-
tually unavailable; there are thus less than ten patients on
CAPD or APD in the whole country. If, however, the fore-
mentioned challenges are surmounted, CAPD would contrib-
ute to the capacity to manage ESRD patients in the country.

Kidney Transplantation in Nigeria

Kidney transplantation became available in the country since
2000, first at St. Nicholas Hospital, a private facility in
Lagos, and subsequently in two public facilities in 2002 [50].
Thereafter, 11 more facilities have been established
(Table 5.4). By December 2018, about 550 patients have
been transplanted within Nigeria with over 80% performed

Table 5.4 List of kdney transplant centres and dates of commence-
ment of transplant activity in Nigeria

Commencement
S/No  Name of hospital Region  date (year)
1 St Nicholas Hospital, Lagos  South 2000
West
2 Aminu Kano Teaching North 2002
hospital, Kano West
3 Obafemi Awolowo South 2002
University Teaching West
hospital, Ile Ife
4 Garki Hospital, Abuja North 2010
Central
5 Lagos University Teaching ~ South 2010
Hospital, Lagos West
6 University of Maiduguri North 2010
Teaching Hospital, East
Maiduguri
7 University College Hospital, South 2011
Ibadan West
8 University of Ilorin Teaching North 2011
Hospital, Ilorin Central
9 View Point Hospital, Abuja ~ North 2012
Central
10 Delta State University South 2012
Teaching Hospital, Oghara  South
11 Lagos State University South 2015
Teaching Hospital West
12 Zenith Medical and Kidney = North 2015
Centre Abuja Central
13 Babcock University, [lishan ~ South 2017
Ogun State West
14 Federal Medical Centre South 2017
Umuabhia, Abia State East
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in two private-funded centres. Logistics, bureaucratic and
funding challenges have impeded the development of the
services in public-funded health institutions. Despite the
availability of this service in Nigeria, quite a number of
patients still travel abroad for transplantation [50, 51]. The
total number of kidney transplants performed in Nigeria in
all the units in 2017 was 117 and in 2018 142. All of these
were living-related transplants and almost all were carried
out by the two private units located in Lagos and Abuja.

Kidney transplantation in Nigeria received legal backing in
2014 by an act of the National Assembly [50]. This provided a
legal framework for transplantation activities in Nigeria,
although its implementation has been rather sporadic and
inadequate. For example, only living donor kidney transplan-
tation is available in the country, at the moment [50]. The
majority of the organs are donated by genetically related indi-
viduals with a few from emotionally related persons. Kidney
donation is usually reviewed by an independent committee,
which provides ethical guidance. Pre-transplant investigations
are mainly done within the centres, but there is limited avail-
ability of HLA typing and crossmatch services with only one
centre, the Obafemi Awolowo University Teaching Hospital
Complex, currently providing this service [52]. None provides
flow cytometry crossmatch and testing for donor-specific anti-
bodies. As a result, most centres still send their samples abroad
with its attendant delays and increased cost of service.

Maintenance immunosuppressants are available and the
majority of patients are on calcineurin inhibitor-based tri-
ple therapies. However, cost considerations limit the
options available to patients with several patients opting
for azathioprine rather than mycophenolate mofetil, for
instance. Also, induction regimen is guided by HLA match
and affordability. Measurement of drug levels for the cal-
cineurin inhibitors is only available in a few centres.
However, post-transplantation follow-up is available in
many centres in Nigeria as there are nephrologists with
locally and internationally acquired experience caring for
kidney transplant patients. Although there is no country-
wide transplant registry available, one publication that
reviewed data from the various centres reported a 1-year
graft and patient survival of 83.2% and 90.2%, respec-
tively [53]. The 5-year graft and patient survival were
58.7% and 73.4% respectively. Post-transplant complica-
tions reported include acute rejection episodes, chronic
allograft nephropathy, CMV infection, and malignancies
especially Kaposi’s sarcoma.

Challenges of Renal Replacement Therapy

The challenges of RRT are mainly those of availability,
affordability and accessibility, which are closely linked with
the myriads of problems prevalent in a region bedevilled by

widespread poverty, ineffective public policies, high unem-
ployment, poor planning and mismanagement of available
resources [54].

Funding remains a major challenge as most patients have
to provide the cost of RRT from out of pocket in a country
where the cost of a session of HD (which is 100-200 USD)
is higher than the minimum wage of even the gainfully
employed individuals. The implication of this is that the cost
of an HD session is out of the reach for most of the popula-
tion needing RRT [30]. Most patients are unable to afford
more than a week of dialysis in government-owned facilities.
Only a few private dialysis centres have affluent patients that
are able to sustain for longer periods [26-28, 30]. Also, a few
corporate patients have employers that provide healthcare
support including dialysis.

The phenomenon termed “brain drain” has contributed to
the dearth of nephrology personnel in Nigeria. The quest for
economic greener pastures has favoured an emigration to
developed countries much to the detriment of the developing
countries such as Nigeria where there is dire need for their
skills and expertise. There are several Nigerian trained medi-
cal personnel practicing as Nephrologists round the globe
and their numbers may actually be more than the numbers
practicing in Nigeria.

Challenges to the applicability and usefulness of CAPD
in the sub-region include non- availability of PD cyclers,
PD fluids and catheters, which have to be imported. Others
include high peritonitis rates, and more recently, dearth of
skilled manpower in peritoneal dialysis [14, 26, 27, 43].
The challenges of kidney transplant in Nigeria include
funding concerns, and paucity of laboratories able to per-
form tissue typing, drug levels and transplant kidney
histology.

Paediatric Renal Diseases in Nigeria

Renal diseases in children are frequent and common reasons
for hospitalisation (Table 5.5). From a prevalence of 1.1% of
all paediatric admissions in the 1980-90s, kidney diseases
now account for 3.8-8.9% of all paediatric admissions into
public-funded tertiary hospitals [55-58]. The increase in the
frequency of kidney diseases in hospitalised children may
reflect a true increase, better recognition and/or as a result of
refinement in the definitions of some these diseases to include
milder forms. The changes in the definition of AKI and CKD
to more sensitive ones are notable examples [59-61].
Nephrotic syndrome (NS) is the most commonly reported
kidney disease in children. In most series, it accounted for
20-30% of all kidney diseases in children outside the neona-
tal period [57, 58, 62]. Its dramatic presentation with gener-
alised oedema makes it easier to be recognised. Unlike in the
period between 1970 and 2000 which was characterised by
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Table 5.5 Pattern of paediatric kidney diseases in Nigeria

Eke 1994  Etuk 2006  Ibasdin 2003 Adedoyin 2012 Ugwu 2014 Ladapo 2014  Anigilaje 2019
Study [55] [56] [57] [67] [62] [58] [68]
Region of Nigeria South South South South  North Central South South  South West North Central
South South

Year of study 1986-1991 1991-2000 1997-2002  1995-2008 2010-2012  2008-2011 2013-2016
No of children with kidney 699 182 250 164 110 320 163
disease
No of children with kidney 46.6 18.2 50 12.6 55 80 54.3
disease/year
Kidney disease as % of 1.1 32 4.5 1.6 8.9 3.8
admissions
Common kidney disease, %

Nephrotic syndrome 14.6 30.7 24.4 42.1 30 22.8 11.7

Acute glomerulonephritis 11.4 36.9 20 28.7 18.2 10 7.9

Acute kidney injury 4.7 6.7 4.1 11.6 10.9 20 30.7

Chronic kidney disease 2.1 3.9 24 0.6 7.3 42 6.7

Obstructive uropathy & other 2.7 6.7 5.8 11.6 7.3 17.5 9.7

CAKUT

Urinary tract infection 68.9 8.9 32.8 - 16.3 3.1 30.7

Wilms tumour 1.6 6.2 6.8 - 22.2 3.7

the predominance of steroid-resistant nephrotic syndrome,
most recent reports of childhood nephrotic syndrome in
Nigeria indicate that about 60-80% of children with idio-
pathic nephrotic syndrome have steroid-sensitive NS [13, 55,
63, 64]. The reason for the increased steroid responsiveness
is not known, however, children are now developing
nephrotic syndrome at a much younger age than in the past
decades [63, 65, 66]. On the other hand, the frequency of
acute glomerulonephritis is on the decline as would be
expected with increase in the standard of living, access to
antibiotics and health care [67, 68].

Following the adoption of AKI consensus definitions,
which recognise milder forms, AKI is now reported among
the top most common kidney diseases in children in Nigeria.
Since 2012, AKI accounts for 20-30% of cases of kidney
diseases among hospitalised children outside the neonatal
period [58, 68]. In addition, congenital anomalies of the kid-
neys and urinary tract (CAKUT), with or without urinary
tract infection, are also commonly reported in hospitalised
children in Nigeria [58, 68]. Because most of the published
studies focused on hospitalised children, it is likely that the
frequency of CAKUT would be higher than currently
reported as most cases of CAKUT seen only in outpatient
settings are not included in these studies. Consistently, CKD
accounts for less than 10% of kidney diseases [58, 68]. The
near absence of symptoms until marked reduction in glomer-
ular filtration rate (GFR) means that milder forms of CKD
would be missed. Wilms tumour is the most common kidney
tumour reported, accounting for 1.6-6.8% of cases of kidney
disease [57, 68]. In one large tertiary hospital, Wilms tumour
accounted for one-fifth of kidney diseases reported in hospi-
talised children [58].

Paediatric Chronic Kidney Disease
Epidemiology

The true burden of CKD in children in Nigeria is largely
unknown. The absence of a national registry means reliance
on reports from single centres to estimate the prevalence of
CKD. Yearly incidence and prevalence of CKD in children
in Nigeria is put between 3.0 to 11 and 12.5 to 48 cases per
million children per year, respectively [69-72]. Although it
does appear that CKD is less prevalent in children in Nigeria
compared with children in the developed world, reliance on
data from large urban hospitals means that the true burden of
CKD in Nigeria is largely unknown, and most likely under-
reported [73, 74].

Chronic glomerulonephritis, either primary or secondary,
is the leading cause of CKD in children. In a recent study of
children in a southwest city, about 77% of the 53 children
with ESRD had chronic glomerulonephritis; a third of which
initially presented as nephrotic syndrome [71]. In another
study involving 45 children with CKD defined as GFR
<30 ml/min/1.73 m?, chronic glomerulonephritis was the
cause of the CKD in 56% of the children [69]. The secondary
causes of chronic glomerulonephritis include HIV, hepatitis
B infection, and systemic lupus erythematosus [69, 70]. In
one study, these secondary causes made up about a quarter of
causes of CKD [70]. With a prevalence of sickle cell disease
(SCD) of 1.5-3%, and an estimated 100,000 children born
each year with sickle cell anaemia [75, 76], its contribution
to CKD is expected to be higher than currently reported. In
addition, as more children with SCD survive into adoles-
cence, the prevalence of SCD-related chronic kidney disease
is expected to increase.
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CAKUT is the second most common causes of CKD in
children. They accounted for 20-30% in most series [69,
71]. Posterior urethral valves (PUV) were the most com-
mon CAKUT reported, which partly explained the over-
representation of males in most published studies [71, 72].
The predominance of chronic glomerulonephritis as the
leading cause of CKD in children in Nigeria contrasts with
the picture in most developed countries, where CAKUT,
including aplasia, hypoplasia and dysplasia, are the lead-
ing causes [77, 78]. It is possible that with the high neona-
tal and under-5 mortality rates in Nigeria, mostly from
prematurity, neonatal sepsis, pneumonia and malaria,
younger children with undiagnosed CAKUT die before
detection and are underrepresented in series of children
with CKD, which feature mostly adolescents. It is not
unusual in Nigeria for cases of PUV to be diagnosed in
children older than 5 years [79, 80].

Management of children with CKD in Nigeria is largely
suboptimal and frustrating to health workers and the
affected families. The majority of children with ESRD in
Nigeria do not get dialysis due to the family’s inability to
pay for the care and the near-absence of any form of health
insurance that provides coverage for dialysis [71, 72]. As
with reimbursement for dialysis in adults, payment for RRT
is out of pocket. Those that get dialysis do so infrequently
and for only a few weeks or months at most, again, largely
as a result of its costs [72, 81]. Chronic PD is not an estab-
lished modality for ESRD both in children as well as in
adults in Nigeria. Vascular access is mostly via acute femo-
ral catheters; occasionally some children get tunnelled lines
[82]. Not unexpected, management of anaemia, hyperten-
sion, fluid overload, metabolic acidosis, hyperkalemia,
bone and mineral disease, and growth impairment is
suboptimal.

As a result of suboptimal care, mortality from CKD is
disproportionately high. Not uncommonly, mortality at 1
year after diagnosis of ESRD is in excess of 50% [71, 83].

Paediatric Haemodialysis in Nigeria

HD is generally not accessible to most African children [84].
This is largely due to the lack of facilities, lack of trained
workforce and cost implications to the patient. In the few
children who received HD with good outcome, the most
common indication for HD was AKI [82]. Most children
needing chronic HD receive it for only a short period because
of the inability to pay for it [45]. Unavailability of size-
appropriate dialysis consumables such as bloodlines and
dialysers means that only bigger children get access to HD;
for smaller children priming of the bloodlines is an option
commonly used [82].

Peritoneal Dialysis in Children in Nigeria

PD, as a form of RRT, is a distant second option to HD for
most persons needing dialysis in Nigeria. It is only available
in large tertiary hospitals in urban centres of the country [85,
86]. When used, PD is administered manually rather than
with automated cyclers in Nigeria [85, 86]. In some cases,
nasogastric tubes and intercostal drains are used as impro-
vised PD catheters [86]. In addition, it is not unusual for non-
commercial PD fluids to be used because the cost of PD
fluids is exorbitant [86]. These improvisations are needed
because of the non-availability or exorbitant cost of the con-
sumables and consequently PD in Nigeria is currently lim-
ited to children with AKI.

Paediatric Acute Kidney Injury and Critical
Care Nephrology

AKI is a common kidney disease among children presenting
to emergency hospital services in the country. In most recent
studies, AKI ranks as high as nephrotic syndrome in terms of
prevalence [58, 68]. Unlike in developed countries, most
cases of AKI in children in Nigeria are community-acquired
rather than hospital-acquired [87]. Sepsis is now commonly
reported as the leading cause of AKI in the post-neonatal age
group [88, 89]. Other common causes of AKI include pri-
mary kidney diseases and malaria [88, 90, 91]. The primary
kidney diseases reported include nephrotic syndrome, poste-
rior urethral valves and acute nephritic syndrome from post-
streptococcal glomerulonephritis. Gastroenteritis as sole
cause of AKI is less commonly encountered [88, 90]. Among
the neonates, perinatal asphyxia and neonatal sepsis are the
leading causes of AKI [91, 92].

AKI in children in Nigeria is characterised by the pre-
dominance of severe forms and high attendant mortality. In
most series, children with stage 3 or RIFLE-F AKI made up
more than 50% of the children with AKI [88, 90], and in-
hospital mortality rate reached up to 30% [87, 89, 91]. The
high mortality rate often stems from late presentation, pre-
dominance of more severe forms of AKI and poor availabil-
ity of paediatric ICU services and dialysis [87, 93].

Approaches to Prevention of Kidney
Diseases in Nigeria

With health insurance coverage clearly excluding chronic
kidney care, most patients in Nigeria are unable to bear the
cost of care. This makes prevention of CKD an imperative
strategy. More so, awareness of kidney diseases in the gen-
eral population is low [94]. There are no established preven-
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tion programs for CKD in Nigeria. However, many
nephrologists have leveraged the opportunity presented by
the annual World Kidney Day to raise awareness, educate
and screen the population for kidney diseases. This has led to
many prevention-related activities across the country [20,
21]. Kidney disease prevention activities in Nigeria can be
categorised into programs aimed at:

e Increasing awareness among the general population
* Early detection and management of at-risk individuals
e Timely referral for specialist care

Kidney disease awareness-raising activities have largely
involved the use of mass media such as radio, television,
online and print media. Face-to-face campaigns target places
with large numbers of people such as markets, worship cen-
tres such as churches and mosques as well as schools, and
densely populated work environments. Lately, social media
platforms such as WhatsApp and Facebook are being used by
kidney disease practitioners to raise awareness of kidney dis-
eases. Given that CKD may be asymptomatic in the early
phases, screening activities need to be sustained. However,
large population screenings are not logistically possible in
Nigeria as it involves enormous costs. It would be more
appropriate to make the activities more efficient and cost-
effective by embedding in the process a prescreening phase.
This would involve an initial clinical history, blood pressure
and anthropometric checks in which at-risk persons are iden-
tified for further screening with blood and urine testing [95].
It seems reasonable to offer this service as part of an inte-
grated screening for prevention of both communicable and
non-communicable diseases packages at primary and sec-
ondary care level. Nigeria’s three-tier health system has been
designed to facilitate referrals from the primary to secondary
to tertiary level of care and vice versa. However, due to a
dearth of human resources for health and inadequate health-
care financing, this referral system has been suboptimal. In
practice, primary care physicians refer patients with sus-
pected or definite kidney diseases to specialists mostly prac-
ticing at tertiary centres.

Nephrology Practice in Nigeria

As stated earlier, renal care units were first established in the
early 1960s and situated in the teaching hospitals in Ibadan
(UCH), Lagos, Zaria, Ile-Ife and Enugu as part of internal
medicine and paediatric services offered by these hospitals.
The early specialists in these units, most of whom were
trained abroad, were responsible for care of patients with
renal diseases in addition to their responsibilities of care for
patients with other non-communicable and communicable

illnesses. At that time, PD and an attempt at HD using a coil
dialysis machine were made at the University College
Hospital, Ibadan. There was also a lot of research into the
aetiology of nephrotic syndrome done at these early teaching
hospitals including the association of steroid-resistant form
of childhood nephrotic syndrome and Plasmodium malariae
[12, 13].

The first dedicated HD unit was established at the Lagos
University Teaching Hospital in 1981 and following this
other units have been opened in almost every teaching hospi-
tal and federal tertiary hospital all over the country. Several
state government hospitals also have established units.

Many of these units are bedevilled with various chal-
lenges faced by the public-funded institutions in Nigeria
today, consequent on poor funding, poor administration of
these units, inter-professional rivalry and rather frequent
industrial disputes within these establishments. As a result of
this, there are now many private renal care units that cur-
rently outnumber the public institutions in numbers and
capacity. Generally, private units tend to be larger in capacity
and attend to much larger numbers of patients than most
public-funded units. Almost invariably, however, these renal
units are situated in the urban centres and almost none in any
of the rural areas where almost 50% of the population live. In
addition, these private units are less likely to be involved in
strikes and generally have better outcomes as they are more
likely to see privately funded patients who have the capacity
to sustain the costs associated with renal care by any of the
various modalities. This would explain why the most active
kidney transplant units in the country are in the private-
funded hospitals and just two of these are responsible for
over 80% of more than the 500 kidney transplants that have
been carried out in the country till date. The costs involved in
renal care in Nigeria are not covered by the National Health
Insurance Scheme (NHIS) although advocacy by the NAN
has led to a policy by government for the NHIS to cover the
costs of the first six sessions of dialysis. With less than 5% of
the population covered by the NHIS, most patients have to
pay the costs for their care, out of pocket.

Majority of the nephrology specialists are engaged by the
public institutions but many in their spare time also make
their services available in many of the private institutions.
Altogether there are over 180 nephrologists (over 150 adults
and about 30 paediatric nephrologists) practicing in the
country.

Currently, between 10 and 15 adult and paediatric
nephrologists are certified each year by two postgraduate
medical colleges through over a 6-year period. Each trainee
passes through a similar three-stage examination process
(Primary, Part 1 and Part 2 examinations) before certification
as a nephrologist. Graduates of these training programs are
appointable as consultant nephrologists. There are currently
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188 consultant adult and paediatric nephrologists practicing
in Nigeria, with the majority working in public hospitals
where most of the nephrology and dialysis centres are
located. There are estimated to be about 788 nurses and 295
renal technicians practicing in these units. The training for
these nurses and technicians, after the initial training the pio-
neers of these professions received abroad, has also been
done locally in the various units.

The NAN is the official professional body of nephrolo-
gists, renal nurses, renal technicians and other profession-
als involved in the care of the renal patient. It was
established in 1987 in Ibadan, Oyo State, and currently
boasts over 500 members. Yearly, it holds its scientific and
general meeting with the venue rotated to different parts of
the country with active nephrology practice. The themes
and sub-themes of these meetings focus on relevant aspects
of renal care in Nigeria. The Association accepts all physi-
cians involved in the care of renal patients as ordinary
members while nurse practitioners, nephrology nurses,
dialysis technicians and dietitians are accepted as associ-
ate members. Through its members, the NAN is active in
research and advocacy, and is in the process of setting up a
national renal registry.

The Association is affiliated to both ISN and
AFRAN. NAN has enjoyed an excellent collaboration with
ISN that has led to significant development of capacities in
most renal units across the country. Several nephrologists
have benefitted from the Fellowship program of ISN and
many centres have graduated from the Sister Renal Centre
(SRC) relationship with several others still benefitting at dif-
ferent stages. NAN continues to benefit from the ISN
Continuous Medical Education Committee with sponsorship
of 3—4 resource persons to our annual scientific conference
held in the second week of February every year. Many of our
centres are also involved in the Educational Ambassador
Program (EAP) and Library Enhancement Program (LEP).
The attendance at the World Congress of Nephrology
(WCNs) from Nigeria has improved remarkably in the last
three decades. NAN now undertakes advocacy with the gov-
ernment and their agencies with a view to improving nephrol-
ogy practice in the country, thereby engendering excellent
outcomes to our patients as well as influencing policy deci-
sions of the government.

There are job opportunities available around the country
for all cadre of professionals engaged in the care of renal
patients, more so in the northern parts of the country where
the number of these specialists remains inadequate. The
average starting salary for a young nephrologist would be in
the region of $2000 per month. This relatively low pay when
compared with similarly skilled professionals in the devel-
oped world is a major driver of the exodus of the Nigerian
renal care professionals to various countries in the western

world. An additional reason for the exodus is the suboptimal
outcome of renal patients in the country, which is tied closely
to poor funding.

Nephrology Practice by Nigerians
in the Diaspora

Emigration, for a variety of reasons, has been an increasingly
common practice among medical professionals from Nigeria
[96]. The trend, part of a larger process colloquially known
as the “Brain Drain” is largely believed to have started in the
late 1980s and is considered to have reached levels where, by
some accounts, majority of licensed physicians are either
themselves considering emigration or know several col-
leagues who are [97].

The reasons for emigration vary according to the time of
graduation. There are three common time frames for emigra-
tion: immediately following completion of pre-registration
year and national youth service, during or when seeking
middle-grade training or once established as a consultant.
For earlier time points, movement seems to be a combination
of training opportunities, family ties and socioeconomic
opportunities. Movement of the established consultant seems
more geared to socioeconomic opportunities. This may be
reflected in the tendency of more mature practitioners to
choose the Middle East as an emigration destination and the
younger to seemingly favour the UK and the USA. The UK
and USA are unarguably the two most desired countries for
emigrant Nigerian physicians [97]. This is partly as a result
of the convenience of the language and culture. English is the
lingua franca (official language) in Nigeria. The UK is often
the first relocation point for younger trainees even if they
plan the USA to be their final destination. This may be due to
historical ties to the UK existing since the colonial times
(1914-1960). Another likely reason for the predilection to
the UK is pre-existing family and social ties of would-be
emigrants, easing the stress of the move and settling into a
foreign and potentially hostile environment. Opportunities
for progression in the UK in selected medical specialities
such as Nephrology for the International Medical Graduate
(IMGs) appear limited compared to those available in the
USA potentially due to the relative size of the USA and var-
ied perception of IMGs in the UK and the USA. This may
explain the disproportionately high number of Nigerian
IMGs registered with the General Medical Council versus
only seven attaining certification in Nephrology in the
UK. This is in contrast to the USA where there are 124
board-certified Nephrologists who received their initial med-
ical degree from a Nigerian medical school. Other countries
where Nigerian trained professionals are known to practice
include the various countries in the Middle East, Australia,
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South Africa and Canada. Altogether, there are possibly
more Nigerian nephrologists practicing outside the country
than there are within.

Conclusion

In Nigeria, kidney diseases are very common in adults and
children and the outcome of patients with ESRD is dismal
because of suboptimal care. The suboptimal care is mainly
driven by the inability of most families to meet the financial
cost of care. Illiteracy, underdevelopment, dearth of person-
nel and infrastructure are additional major barriers mitigating
against access to healthcare and RRT by the vast majority of
the population domiciled largely in the rural areas. The true
prevalence of CKD, though still largely speculative, is
expected to rise markedly with the predicted increase in the
prevalence of non-communicable diseases such as diabetes
mellitus, and the continued scourge of infectious diseases.
There is an ongoing concerted effort to develop a Nigerian
renal registry and this is expected to assist in determining the
true prevalence of ESRD and provide a firm basis for policies
aimed at preventing and treating affected patients. Targeted
screening of at-risk populations should be developed and
aggressively implemented as well as measures to ensure sus-
tainable financing of RRT. There is the need to develop effec-
tive monitoring systems that would ensure judicious utilisation
of available resources while the health personnel need to be
sufficiently motivated to mitigate the effects of brain drain.
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