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ABSTRACT

Background and Aim:There is limited information on renal diseases in pediatric admissions
in Cameroon. We aimed to describe the clinical spectrum and outcomes of renal diseases
among admitted children in two regional hospitals in Cameroon.

Methods: This research was a 4-year retrospective study where archived records of children
admitted with renal disease in two regional hospitals from January 1, 2017, to December 31,
2019, were reviewed. We defined renal admission as any structural or functional abnormality
of the kidneys and urinary tract on or during hospitalization.

Results: In total, 148 children (1.98%) of the 7457 admitted children had renal diseases.
Their median age was 7.5 years (IQR: 4-12), and 63.5% were females, with 32.4% less than
5 years. Their underlying conditions were as follows: Urinary Tract Infection (UTL; 51.4%),
Acute Kidney Injury (AKI; 21.6%), nephrotic syndrome (12.2%), and Chronic Kidney
Disease (CKD; 12.2%). Children with UTI were significantly younger. Complicated UTI
was observed in 9.2% of children with UTI. Initiation of corticotherapy (83.3%) was the
most common reason for admission in children with nephrotic syndrome. Malaria (40.6%)
and sepsis (40.6%) were the most common etiologies of AKI. Chronic glomerulonephritis
was the most common etiology of CKD. Out of the 32 children with AKI, 50% (n=16) had
an indication for dialysis, with 87.5% (14 out of 16) having access to the therapy. Nine (75%)
of the 12 children with stage 5 non-dialysis CKD needed dialysis, with 55.5% (5 out of 9)
having access to it. Out of 148 children, 7 (4.7%) died. Deaths were due to AKI 12.5% (4 out
of 32) and CKD 16.7% (3 out of 18).

Conclusion: The most common renal diagnoses were UTIL, AKI, and nephrotic syndrome.
Opverall in-hospital mortality was low and observed only in cases with AKI and CKD.
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Introduction

ver the years, pediatric renal diseases
have become one of the leading causes of
morbidity and mortality worldwide [1].
Estimates of the global burden of disease
indicate that the kidney and urinary tract
disorders account for approximately 830000 deaths and
18467000 disability-adjusted life years annually, ranking
them the 12" among causes of death (1.4% of all deaths)
and the 17" among causes of disability (1.0% of all dis-
ability-adjusted life years) [2]. The pattern of renal diseas-
es among pediatric admissions varies in different popula-
tions because of genetic differences, access to health care,
socioeconomic status, the spectrum of background infec-
tions, and the study setting [3]. In general, the prevalence
of kidney diseases among pediatric admissions varies be-
tween 1.2% and 16.5% [3]. The renal diagnosis described
includes congenital abnormalities, Acute Kidney Injury
(AKI), Chronic Kidney Disease (CKD), Urinary Tract
Infections (UTI), nephrotic syndrome, renal calculi, and
nephroblastoma. In Africa, there is a shortage of literature
on pediatric renal disorders due to the slow development
of the subspecialty, lack of trained staff, and availability
of highly technical resources, such as renal histopathol-
ogy, dialysis machines and solutions, immunosuppres-
sive drugs, and transplantation services. However, in
certain parts of Africa with pediatric nephrology centers
and some tertiary centers, the percentage of renal disease
among hospitalized children varies, with recent studies
reporting a prevalence of up to 8.9% [4-8]. Malaria, sep-
ticemia, HIV, sickle cell anemia, Hepatitis B, and schisto-
somiasis have been documented as some of the frequent
causes of renal disease in the sub-region [5, 6, 8-11].

Unlike the situation in high-income countries, where
Congenital Abnormalities of the Kidneys and Urinary
Tract (CAKUT) account for about 50% of CKD, they
are rare in sub-Saharan Africa (SSA) owing to lack of
antenatal screening in this region [12-15]. Despite the
increased interest in nephrology and pediatric nephrol-
ogy in Cameroon over the past 10 years, there are still
insufficient data regarding the spectrum of renal diseases
in children. In this study, we assessed the spectrum and
clinical characteristics of Cameroonian children with re-
nal disease presentations at the nephrology unit of two
regional hospitals with a nephrologist and no pediatric
nephrologist.
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Materials and Methods
Study design and site

This research was a retrospective study conducted over
4 years. All files of patients less than 18 years with re-
nal disorders admitted to the Pediatric Unit of the Buea
and Bamenda regional Hospitals from January 1, 2017,
to December 31, 2019, were included in the study. Both
hospitals are teaching and reference hospitals for the re-
gions. The presence of dialysis and a kidney specialist in
both hospitals encourage the referral of all patients with
suspected renal diseases. Both hospitals run an accred-
ited laboratory where there is no pediatric nephrologist,
but the nephrologists review all cases of renal diseases.

Eligibility criteria

All patients’ files diagnosed with kidney diseases at
the pediatric unit of both hospitals under the study years
were eligible for the study. We excluded files with im-
portant missing data.

Procedure and data collection

Ethical approval and administrative authorization were
obtained before accessing patients’ files.

Demographic characteristics such as age, gender, oc-
cupation, geographical location, clinical features of the
patients, examinations, laboratory and radiological inves-
tigations, hospital discharge diagnoses, final outcome,
and referral notes were retrieved from files and recorded
in a spreadsheet protocol from Microsoft Office Excel,
created to collect these data. We considered only the first
hospitalization for patients admitted several times for the
same disease. For those with several diagnoses, each di-
agnosis was counted separately. The kind of renal disease
presentation was taken as diagnosed in the file by the
nephrologist or the attending physician. In the absence
of a diagnosis, the nephrologist reviewed the file. Sever-
ity/stage was established using KDIGO classification for
AKI and NKF-KDQOI classification for CKD. The need
and dialysis access was reported as a documented report
by the attending nephrologist. The outcome variables
included discharge with improvement, discharge against
medical advice (as reported in the file), transfer (as re-
ported in the file), or death.

Data analysis

Data obtained from the study were entered and stored
into Census Survey pro (CSPro) version 7.2 and ana-



https://journals.sbmu.ac.ir/jpn

= J Ped " ephrol

Journal of Pediatric Nephrology

lyzed in SPSS version 25. Continuous variables are ex-
pressed as median and inter-quartile ranges. Qualitative
variables are expressed as percentages. The Chi-squared
test was used to compare categorical variables, while the
independent samples median test was used to compare
medians. Statistical significance was set at P<0.05.

Results
General profile of the study population

During the 4 years study, out of 7457 records of admit-
ted children, 148 had a confirmed renal disease hence
there is a prevalence of 1.98%. Of 148 cases, 60.1%
were girls (n=89). About one-third of children were less
than 5 years old. More than half (56.1%, n=83) were
from urban areas (Table 1). Emergency admissions ac-
counted for 70.3% of all renal admissions. Malnutrition
(42.3%, n=11), sickle cell anaemia (34.6%, n=9) and
HIV (19.2%, n=5) were the most common comorbidi-
ties. Among those with HIV (n=5), 2 were in stage 2, 1
in stage 3, and 2 in stage 4 according to the World Health
Organization (WHO) classification for HIV.

Types of renal disease/syndromes

As shown in Figure 1, Urinary Tract Infection (UTI)
was the most common renal disease (51.4%, n=76)
followed by AKI (21.6%, n=32), nephrotic syndrome
(12.2%, n=18), and CKD (12.2%, n=18). Children with
UTI were younger (P=0.011), whereas those with CKD
were older. All 4 children with renal mass were male
with a median age of 10.5 (5.75-13.75 y) years.

Clinical characteristics of renal diseases
Characteristics of UTI children (n=76)

The most frequent clinical features of UTIs were fever
(81.6%, n=62), abdominal pain (51.3%, n=39) and vom-
iting (40.8%, n=31). Complicated UTI was observed in
9.2% (n=7) of children (Table 2).

Characteristics of AKI children (n=32)

The most frequent features at presentation of AKI
children were fever (68.8%, n=22), oligoanuria (56.3%,
n=18), and abdominal pain (43.8%, n=14). AKI was se-
vere (stage 3 KDIGO) in 84.4% (n=27) of cases. Malaria
(40.6%, n=13) and sepsis (40.6%, n=13) were the most
common aetiologies. The need for dialysis was reported
in 50% (n=16) of cases with 87.5% (n=14) of them ac-
cessed it (Table 3).
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Characteristics of children with nephrotic syn-
drome (n=18)

All children presented with anasarca (100%, n=18).
The most common reasons for admission were initiation
of corticotherapy (83.3%, n=15) and infection (33.3%,
n=6) (Table 4).

Characteristics of children with CKD non-dialysis
(n=13)

The most frequent clinical presentation of CDK chil-
dren were anemia (76.9%, n=10), vomiting (38.5%,
n=5) and abdominal pain (30.8%, n=4). Chronic glo-
merulonephritis was the most common etiology (53.8%,
n=7). There were 2 (15.4%) cases with CAKUT. all were
Posterior Urethral Valves (PUV). Severe anemia (75%
n=9) and fluid overload (75%, n=9) were the most com-
mon reasons for admission (Table 5). Among children
in stage 5 CKD, 75% (n=9) needed dialysis with 55.5%
(n=5) had access to it.

Characteristics of children on maintenance hae-
modialysis (n=5)

Of 5 participants on maintenance haemodialysis (80%,
n=4, all female), the median dialysis vintage was 3
(range; 3-17 mo) months. All children (100%, n=5) had
a temporal central venous catheter. Chronic glomerulo-
nephritis was the most common etiology (60%, n=3). Se-
vere anemia (n=2, 40%) and fluid overload (n=2, 40%)
were the most common admission diagnosis (Table 6).

In-Hospital outcome of children with renal dis-
ease

Children with UTI had a good prognosis. The mor-
tality rate was 4.7% and reported in children with AKI
(57.1%) and CKD (42.9%) with no significant difference
(P=0.684). Among the children with renal mass, 1 was
transferred, and 3 were discharged.

Discussion

The prevalence of renal diseases among pediatric ad-
missions varies between 1.2% and 16.6% [16-23] due
to differences in methodology, study setting, geographi-
cal locations, and population studied. It is the highest in
tertiary centers and pediatric nephrology clinics and low-
est in rural settings and areas that lack renal replacement
therapy facilities. In this study, we obtained a prevalence
of 1.98%, which falls within the range of previous re-
ports. This prevalence is comparable to 1.7% reported
in Southeast Nigeria [15] and 1.58% in India [24]. How-
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Table 1. Sociodemographic characteristics of children with renal diseases (n=148)

No. (%)
Variable P
Total (n=148) Male (n=59) Female (n=89)

Age in years, median (IQR) 7.5(4-12) 6(2-10) 8(04-12) 0.179
<5 years 48(32.4) 23(47.9) 25(52.1)

Age ranges 5-10 years 47(31.8) 21(44.7) 26(55.3) 0.095
>10-17 years 53(35.8) 15(28.3) 38(71.7)
Urban 83(56.1) 30(36.1) 53(63.9)

Residence 0.296
Rural 65(43.9) 29(44.6) 36(55.4)

IQR: Interquartile Range.

ever, higher prevalence has been described, too [8, 25,
26]. The low reported prevalence in our study could be
due to the low index of suspicion, underdevelopment
of the subspecialty in this region, as well as the limited
resources to properly investigate for renal disease even
when the suspicion is made and the fact that we included
only admitted cases.

There are variations in the causes of renal diseases in
different parts of the world, and this is most marked be-
tween temperate and tropical regions. Even in tropical
areas, differences are seen in the pattern of renal diseas-
es. The main factor differentiating renal disease in the
tropics from that in temperate regions is the much higher
frequency of infectious etiology. We described the pat-

Table 2. Clinical characteristics of children with urinary tract infection (n=76)

Clinical Features Category No. (%)
Fever 62(81.6)
Abdominal pain 39(51.3)
Vomiting 31(40.8)
Symptoms

Headache 22(28.5)

Dysuria 04(5.3)

Convulsion 03(3.9)

Anemia 5(6.6)

Signs Hematuria 01(1.3)
Failure to thrive 01(1.3)
Uncomplicated 69(90.8)

Complicated 7(9.2)

Severity Immunodepression 4(57.1)
Age <3 months 3(42.9)

CAKUT* 1(14.3)

*Posterior urethral valve, n=1.

CAKUT: Congenital Abnormality of the Kidney and Urinary Tract.
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Table 3. Clinical characteristics of children with acute kidney injury (n=32)

Clinical Features Category No. (%)
Fever 22(68.8)
Abdominal pain 14(43.8)
Symptoms Vomiting 13(40.6)
Headache 6(18.8)

Convulsion 3(9.4)
Oligoanuria 18(56.3)
Hematuria 12(37.5)
Signs Edema 12(37.5)
Hypertension 11(34.4)

Jaundice 6(18.8)

Stage 1 03(9.4)

Severity (KDIGO) Stage 2 02(6.3)
Stage 3 27(84.4)
Malaria 13(40.6)
Sepsis 13(40.6)
Post-infectious GN 05(15.6)

Etiology

Blackwater fever 05(15.6)

03(9.4)

Exogenous nephrotoxin” 03(9.4)

Need for dialysis 16(50)
Access to dialysis 14(87.5)

Left against medical advice 1
Reasons for no access
Death before initiation 1

"Aminoglycoside 2, herbal ingestion 1.

GN: Glomerulonephritis; HUS, Hemolytic Uremic Syndrome.

tern of renal disease to be dominated by UTI, AKI, and
nephrotic syndrome.

In SSA, the proportion of UTT among admitted children
varies between 3.1% and 41.9% [7, 8, 27] due to envi-
ronmental, cultural factors, and the definitions used. The
preponderance of UTIs in our study could be explained
by the fact that most patients who presented with fever
were screened for UTI with urinalysis. So, it could be an
overestimation resulting from urinalysis for the defini-

tive diagnosis. In agreement with our study, UTI was the
most common renal disease reported in certain parts of
Nigeria [8, 26-28], Iraq [26], Venezuela [29], and Sudan
[30]. We found complicated UTIs in 9.2% of children
with UTI with 1 case with CAKUT. Complicated UTIs
usually occur in individuals with underlying conditions
that increase the risk of treatment failure and renal scar-
ring. Although urologic malformations in children with
UTI were uncommon in our study, it was, however, fre-
quent in children in Venezuela [29]. The seldom use of
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Figure 1. Types of renal disease/syndrome (n=148)
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AKI: Acute Kidney Injury; CKD: Chronic Kidney Disease; UTI: Urinary Tract Infection; MHD: Maintenance Hemodialysis;

*Undefined 3, Renal lymphoma 1.

ultrasound in our setting for children with complicated
UTIs can explain our low findings rate.

AKI (21.6%) was the second most prevalent renal di-
agnosis, with malaria and sepsis the most common eti-
ologies. In SSA, various infections, especially malaria, is
common in children that may lead to AKI, which poses a
significant burden associated with high mortality [9, 31].
Our prevalence is comparable with 24.7%, which was

reported in Southwest Nigeria, where it was the most
common renal disease described [5]. The presence of he-
modialysis units in the centers under study increases the
rate of referral of AKI from other nearby centers. How-
ever, lower rates have been reported in certain parts of
Nigeria [15, 27, 28] and other countries [26, 29, 30]. An
underestimation of AKI load could explain these varia-
tions in the reports as the source of identifying patients in
those studies was the inpatient register that lists the pri-

Table 4. Clinical characteristics of children with nephrotic syndrome (n=18)

Clinical Features Category No. (%)
Abdominal pain 4(22.2)
Symptoms 3(16.7)
Vomiting 2(11.1)
Anasarca 18(100)
Anemia 5(27.8)
Signs Haematuria 2(11.1)
Hypertension 1(5.6)
Oliguria 1(5.6)
Initiate therapy 15(83.3)
Reasons for admission Infection 6(33.3)
1(5.3)

AKT: Acute Kidney Injury.
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Table 5. Clinical characteristics of children with chronic kidney disease (non-dialysis) (n=13)

Clinical Features Category No. (%)
Vomiting 5(38.5)

Abdominal pain 4(30,8)

Symptoms Dyspnoea 4(30.8)
Fever 3(23.1)

Dysuria 1(7.7)
Anemia 10(76.9)

Hypertension 8(61.5)

Oedema 8(61.5)

Signs

Oliguria 4(30.8)

Failure to thrive 2(15.4)

Haematuria 1(7.7)

Stage 3 01(7.7)

Stage
Stage 5 12(92.3)
Chronic GN 07(53.8)
03(23.1)
Etiology

CAKUT 02(15.4)

HIVAN 01(7.7)

Severe anemia 09(75)

Fluid overload 09(75)

Reasons for admission

Uraemia 06(50)

Hyperkalaemia 01(8.3)

Need for dialysis (CKD-5) 9(75%)
Access to dialysis 5(55.5%)

Lack of funds 3
Reasons for no access
Death before initiation 1

"Posterior urethral valve n=2.

HIV: Human Immunodeficiency Virus; GN: Glomerulonephritis; CIN: Chronic Interstitial Nephritis; HIVAN: Human Immu-
nodeficiency Virus-Associated Nephropathy; CAKUT: Congenital Abnormality of the Kidneys and Urinary Tract.

mary cause of admission and discharge and not the renal
complications that could have been encountered during
admission. The majority of the children had severe AKI
similar to what was reported in earlier studies in Camer-
oon [4, 32] and Ivory Coast [33]. This higher proportion
of cases with severe AKI could be due to late presenta-
tion, diagnosis, and referral to these centers. Although
variations exist for the causes of pediatric AKI within

countries and across continents, malaria and sepsis, as
found in our study, have remained the major causes of
AKI in most developing countries.

Nephrotic syndrome has been identified as the most
common renal disease in children occurring with vari-
able frequencies. In this study, the nephrotic syndrome
was seen in 12.2% of children with renal disease. This
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Table 6. Characteristics of children on maintenance hemodialysis (n= 5)

Variable No. (%)
Dialysis vintage Median duration on dialysis, (IQR) months 3(3-17)
Type of vascular access Temporal CVC 5(100)
CGN 3(60)
Etiology CIN 1(20)
CAKUT' 1(20)
Severe anemia 2(40)
Fluid overload 2(40)
Reasons for admission
Uraemia from under-dialysis 1(20)
Catheter-related infection 1(20)

“Posterior urethral valve, n=1.

CGN: Chronic Glomerulonephritis; CIN: Chronic Interstitial Nephritis; CVC: Central Venous Catheter; IQR: Interquartile

Range.

rate is comparable to 11.7% reported in Abuja in Nigeria
[8] and 15.9% in Iraq [32]. However, higher rates have
been reported in Northeast India (57.5%) [34] and Ban-
gladesh (76%) [35]. This variation in prevalence rates
can be due to genetic and environmental factors. Acute
kidney injury was described as a reason for admission in
1 (5.5%) child with nephrotic syndrome. A review on the
nephrotic syndrome in children in SSA reveals that 16%
of children with nephrotic syndrome had renal insuffi-
ciency on admission [10]. The lower rate in our Study
could be due to improvement in the early recognition
and management of nephrotic syndrome among health-
care professionals in our setting.

CKD was described in 12.2% of children with chronic
glomerulonephritis as the most frequent etiology, and the
majority of cases were non-dialysis CKD stage 5. This
high figure is comparable to 13.9% reported in Kano
in Nigeria [11] but contrasts with reports from eastern
Nepal (1.2%) [25], Iraq (6.7%) [26], and some African
studies [7, 8, 15]. The presence of chronic parasitic and
bacterial infections in the tropics that tend to affect the
glomerulus could explain the finding of chronic glo-
merulonephritis as the primary etiology of CKD. This
finding was consistent with earlier reports by Halle et al.
in Cameroon [4] and Orta et al. in Venezuela [29]. How-
ever, in developed countries, CAKUTs are responsible
for the greatest percentage of CKD seen in children,
and they are being diagnosed in their earlier stages [8,
26]. Antenatal ultrasounds correctly diagnose CAKUT
in 60%—-85% of infants, especially if imaging is per-

formed in the third trimester [36]. CAKUTs were rare in
our study owing to the lack of antenatal screening in our
environment, and parents will tend to seek unorthodox
means attributing these abnormalities to supernatural
causes. PUV was the only CAKUT seen in our study,
with 1 case reported among cases on maintenance hemo-
dialysis. This surgically curable condition of the urologic
malformation responsible for CKD raises the problem of
low suspicion in case of UTI, inadequate management of
these children, and inability to afford surgery.

Regarding discharge, 86.5% of participants were dis-
charged with improvement, 7.4% against medical ad-
vice, and 4.7% died, responsible for mortality reported
in participants of AKI and CKD. Mortality rates from re-
nal disease in children in SSA vary from 2.9% to 14.4%
[7, 8, 22] dependent on the predominant renal diseases,
the study population, promptness of presentation at the
hospital, awareness about renal diseases, the difference
in availability of diagnostic tools, the appropriateness
of treatment, and access to free renal healthcare ser-
vices. Our mortality is comparable to 4.8% reported in
Southeast Nigeria [15] but lower than 14.4% reported in
Southwestern Nigeria [7]. The relatively low mortality
in our study could be explained by the fact that UTI is the
most prevalent renal disease in our study, which is ame-
nable to treatment. Also, the presence of dialysis units in-
creased awareness about renal failure, and prompt man-
agement of severe cases could explain the low mortality
in our setting. The remarkable rate of discharge against
medical advice in our study is comparable with findings
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from certain parts of Nigeria [8, 28]. This issue is often
caused by financial constraints in accessing healthcare
services as payment is usually out of pocket for parents/
caregivers who seek unorthodox medicine.

Conclusion

Renal diseases are uncommon among admitted chil-
dren, with most of these cases presenting with non-
specific clinical features. UTI, AKI, and the nephrotic
syndrome were the most common renal diagnosis seen.
Overall mortality was low and seen only in cases with
AKI and CKD.
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