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ABSTRACT 
 
Background: Nephrotic syndrome is a common childhood renal disease globally with a penchant 
for the early years of life and has generated a lot of interest among paediatricians and 
nephrologists. 
Aim: This study aimed to determine the clinical, therapeutic and socio-demographic features of 
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children with nephrotic syndrome at the Komfo Anokye Teaching Hospital (KATH) in Kumasi, 
Ghana. 
Methodology: Hospital-based single-center study conducted from December 2015 to May 2016 
among children with nephrotic syndrome at the Child Health Department of the Komfo Anokye 
Teaching Hospital (KATH) in the Ashanti Region of Ghana. Retrospective data of 172 patients 
admitted from January 2011 to January 2015 was used. Socio-demographic and laboratory data 
(biochemical and serological) of participants were retrieved from the laboratory database while 
clinical information (family history, past medical records, and symptoms) was retrieved from the 
patients’ records. 
Results: Of the 172 participants sampled, 112 (65.1%) were males and 60 (34.9%) were females. 
The mean ages of the males and the females were similar (6.56 ± 3.25 vs 6.80 ± 3.19; p = 0.647). 
Interestingly, majority of the males 49 (68.1%) and the females 23 (31.9%) were within the age 
group 4-7 years. Compared to females, more male participants had ascites [17 (81.0%) vs 4 
(19.0%)], and bilateral nephromegaly [13 (76.5%) vs 4 (23.5%)]. On clinical examination, the 
commonest conditions among the males and the females were hypertension [44 (25.6%)] followed 
by glomerulonephritis [31 (18.0%)] and then infection [15 (8.7%)]. The least condition on clinical 
examination among the participants was hepatomegaly [2 (1.2%)] which was seen more in the 
males [2 (100%)] than the females. Participants presented with more generalized body swellings 
[122 (70.9%)], facial puffiness [105 (61.0%)], and symptoms of infection [101 (58.7%)]. Hematuria 
[3(1.7%)] was uncommon among the participants and was lower in the males [1(33.3%)] than the 
females [2(66.7%)]. Most participants had undetermined steroid response with males dominating. 
Males were more sensitive to steroids than females.  
Conclusion: Nephrotic syndrome was common among males aged 4-7 with low social class. 
Renal impairment, generalized body swelling, facial puffiness, symptoms of infection and 
hypertension were the commonest clinical manifestations. Males were more steroid sensitive than 
females. 
 

 
Keywords: Nephrotic syndrome; clinical; demographic; children; Ghana. 
 

1. INTRODUCTION 
 
Nephrotic syndrome is characterized by heavy 
proteinuria, hypoalbuminemia, generalized 
oedema, hyperlipidaemia, lipiduria and 
sometimes thrombotic and thromboembolic 
complications [1,2]. The refractory form of this 
condition can progressively lead to chronic 
kidney disease (CKD) [3,4]. Nephrotic syndrome 
can be idiopathic with unknown etiology or can 
be precipitated by drugs, infections and by 
systemic diseases like systemic lupus 
erythematosus, diabetes mellitus, amyloidosis 
and cancers [3]. Idiopathic nephrotic syndrome 
has an incidence and prevalence of 1-7 and 16 
per 100,000 children respectively [5]. Except for 
the clinical characteristics of the disease and the 
therapeutic interventions which greatly affects a 
child’s development and quality of life, the long-
term outcome of nephrotic syndrome is generally 
favorable [6]. Hospital attendance and admission 
is common in patients with this condition mostly 
due to laboratory investigations and to cater for 
complications that may arise [4]. 
 
The role of ethnicity in the epidemiology of 
nephrotic syndrome has been mentioned in 
several studies [7] with reported incidence being 

higher in South Asian children than children in 
Europe and North America [8,9]. Ethnicity may 
also affect the histopathological presentation of 
the condition and response to immuno-
suppressive steroid therapy [10,11].  
 
Most studies conducted on nephrotic syndrome 
in sub-Saharan Africa described the clinical and 
pathological course [11,12], and the pattern of 
steroid sensitivity [13] with inconsistent findings. 
In addition, data on the demographic and clinical 
characteristics (including steroid sensitivity 
pattern) of Ghanaian children with nephrotic 
syndrome remain scanty. Thus, this study sought 
to investigate the clinical, therapeutic and the 
socio-demographical features of children with 
nephrotic syndrome at the Komfo Anokye 
Teaching Hospital (KATH) in Kumasi in the 
Ashanti region of Ghana. 
 
2. MATERIALS AND METHODS 
 

2.1 Study Design/Area 
 
This retrospective hospital-based single-center 
study was conducted from December 2015 to 
May 2016 among children with nephrotic 
syndrome at the Child Health Department of the 
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Komfo Anokye Teaching Hospital (KATH) in 
Kumasi in the Ashanti Region of Ghana. The 
hospital offers both general and specialist care 
services in internal medicine, physiotherapy, 
general surgery, anaesthesia, oncology, 
paediatrics, obstetrics and gynecology, dental, 
ear, eye, nose and throat (DEENT) care and 
serves as the main referral facility for the 
Ashanti, Brong Ahafo, and the Northern Regions 
of the country. 
 
2.2 Ethical Considerations 
 
The study was approved by the Institutional 
Review Board of the University of Cape-Coast 
(IRB-UCC) and authorities of KATH 
(RD/CR16/016). 
 
2.3 Inclusion and Non-inclusion Criteria 
 
Data of participants aged between 0-15 years 
who presented with nephrotic syndrome within a 
stipulated period of 4 years were included in the 
study. However, we excluded children with 
nephrotic syndrome whose folders did not have 
adequate information (i.e. all the clinical, 
sociodemographic characteristics) on the 
condition. 
 
2.4 Study Population/Data Collection 
 
Retrospective data of 172 patients with nephrotic 
syndrome (112 males and 60 females) were 
obtained manually from the laboratory database. 
Data of in-patients spanning the period January 
2011 to January 2015 were included in this 
study. Nephrotic syndrome is a condition 
characterized by heavy proteinuria, 
hypoalbuminemia (serum albumin <2.5 g/dl), 
hyperlipidemia (serum cholesterol >200 mg/dl), 
and edema [2]. Nephrotic range proteinuria is 
when there is early morning urine protein of 
3+/4+ (on dipstick or boiling test), spot 
protein/creatinine ratio >2 mg/mg, or urine 
albumin excretion >40 mg/m2/hr (on a timed-
sample). Accurate quantitative assessment of 
proteinuria, including 24-h urine protein 
measurement is not often necessary. To clarify 
the course of nephrotic syndrome the following 
definitions are used: Remission: Urine albumin 
nil or trace (or proteinuria <4 mg/m2/hr) for three 
consecutive early morning specimens. Relapse: 
Urine albumin 3+ or 4+ (or proteinuria >40 
mg/m2/hr) for three consecutive early morning 
specimens, having been in remission previously. 
Frequent relapses: Two or more relapses in 

initial 6 months or more than three relapses in 
any 12 months. Steroid dependence: Two 
consecutive relapses when on alternate day 
steroids or within 14 days of its discontinuation. 
Steroid resistance: Absence of remission despite 
therapy with daily prednisolone                          
at a dose of 2 mg/kg per day for 4 weeks [2]. 
 
Laboratory data (biochemical and serological) of 
patients were retrieved from the laboratory 
database. Also, past medical history, family 
history, social class, radiology (ultrasound), 
clinical examination history, presenting 
symptoms and response to steroid therapy 
information were retrieved from the patients’ 
clinic files and follow-up reports. Steroid therapy 
records of participants were also retrieved and 
classified into three groups: Steroid-Sensitive 
Nephrotic syndrome (SSNS), Steroid 
Dependence Nephrotic Syndrome (SDNS) and 
Steroid Resistance Nephrotic Syndrome 
(SRNS).  
 
Steroids are used in the management and 
treatment of nephrotic syndrome. This results in 
a decrease in the proteinuria and the risk of 
infection as well as a resolution of the edema 
that characterizes the condition [14]. The first 
treatment which lasts for 4-8 weeks involves 
prednisone prescribed at 60 mg/m² of body 
surface area/day. The dose is reduced to 40 
mg/m² for another 4 weeks. In the case of a 
relapse patients or children are treated with 
prednisolone 2 mg/kg/day till urine tests negative 
for protein. Then, 1.5 mg/kg/day for 4 weeks. 
Patients who relapse frequently are treated with 
cyclophosphamide or nitrogen mustard or 
cyclosporin or levamisole. Patients respond to 
prednisolone in several ways. 
 
Steroid sensitive patient refers to the one who 
responds to the corticosteroids in the first 8 
weeks of treatment. This is demonstrated by a 
strong diuresis, disappearance of edemas, and a 
negative test for proteinuria in three urine 
samples taken during the night. 
 
Steroid resistant patient has proteinuria which 
persists after the 8-week treatment. The lack of 
response to steroid therapy is indicative of the 
severity of the glomerular damage, which could 
develop into chronic kidney disease. 
 
In the steroid tolerant patient there is 
hypertension, weight gain, aseptic or avascular 
necrosis of the hip or knee, cataracts and 
embolisms. 
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The steroid dependent patient reports with 
proteinuria when the dose of corticosteroid is 
decreased or there is a relapse in the first two 
weeks after treatment is completed. 
 

2.5 Statistical Analysis  
 
Data was analyzed with SPSS version 16 (SPSS 
Inc. Chicago). Independent t-test was used to 
compare mean scores between two groups. 
One-way ANOVA was also employed to compare 
the mean scores of more than two groups and P 
< 0.05 was interpreted as statistically significant. 
 

3. RESULTS 
 

The mean ages of the males (6.56 ± 3.25) and 
the females (6.80 ± 3.19) were similar (P = 
0.647). Majority of the males 49 (68.1%) and the 
females 23 (31.9%) were found within the age 
group 4-7 years. There was no significant 
difference between the males and the females 

with respect to social class (P = 0.128), locality 
(P = 0.303), past medical history (P = 0.858), 
family history of nephrotic syndrome (P = 0.955), 
steroid response (P = 0.062) and viral hepatitis 
infection (P = 0.252) [Table 1]. 
 
The males had lower systolic blood pressure 
(P=0.264) and diastolic blood pressure (P = 
0.484) than the females however, the difference 
was not significant. The blood pressure 
categories showed the highest incident of 
optimal blood pressure in the males (63.4%) than 
the females (36.6%). The means of serum 
potassium (5.74 ± 1.10) and urea (8.90 ± 1.32) 
were higher in the males than the females while 
serum sodium (136.07 ± 6.17), creatinine 
(141.07 ± 34.94), albumin (22.40 ± 10.41), total 
cholesterol (19.22 ± 10.47) and calcium         
(2.14 ± 0.55) were higher in the females than the 
males. However, the differences were not 
significant (P>0.05) [Table 2]. 

 
Table 1. Demographic and clinical characteristics and steroid response of children with 

nephrotic syndrome 
 

Characteristics  Male  Female  Total  P-value  
(n = 112)  (n = 60)  (n = 172)  

Age (years)  6.56 ± 3.25  6.80 ± 3.19  6.65 ± 3.23   0.647  
Age group n (%)     0.440  
≤ 3   25 (71.4)   10 (28.6)   35 (20.3)   
4-7  49 (68.1)  23 (31.9)  72 (41.9)   
8-11  25 (55.6)  20 (44.4)  45 (26.2)   
12-15  13 (65.0)  7 (35.0)  20 (11.6)   
Social class      0.128  
Low   86 (68.8)   39 (31.2)   125 (72.7)   
Moderate  26 (56.5)  20 (43.5)  46 (26.7)   
High  0 (0.0)  1 (100)  1 (0.6)   
Locality      0.303  
Urban   67 (68.4)   31 (31.6)   98 (57.0)   
Rural  45 (60.8)  29 (39.2)  74 (43.0)   
Pasts medical history     0.858  
1st episode   63 (63.6)   36 (36.4)   99 (57.6)   
2nd episode  23 (67.6)  11 (32.4)  34 (19.8)   
3rd episode  7 (58.3)  5 (41.7)  12 (7.0)   
Frequent relapse  19 (70.4)  8 (29.6)  27 (15.7)   
Family history of NS     0.955  
Yes  2 (66.7)   1 (33.3)   3 (1.7)   
No  110 (65.1)  59 (34.9)  169 (98.3)   
Steroid response      0.062  
Undetermined   53 (61.6)   33 (38.4)   86 (50.0)   
Sensitive  39 (78.0)  11 (22.0)  50 (29.1)   
Resistant  20 (55.6)  16 (44.4)  36 (20.9)   
Viral hepatitis infection    0.252  
Negative  104 (63.8)  59 (36.2)  163 (94.8)   
HBV  4 (100)  0 (0.0)  4 (2.3)   
HCV  4 (80.0)  1 (20.0)  5 (2.9)   

NS= Nephrotic syndrome, HBV= Hepatitis B Virus, HCV= Hepatitis C Virus 
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Though systolic blood pressure and diastolic 
blood pressure were lower in the SSNS than the 
SRNS the difference was not significant (P = 
0.198). Serum sodium, calcium, and albumin 
were similar in both SSNS and SRNS. Serum 
urea, total cholesterol was higher in the SSNS 
than the SRNS (P>0.05), whereas serum 
potassium and creatinine were lower in the 
SSNS than the SRNS (P>0.05) [Table 3].  
 

On radiological examination, acute renal 
parenchymal disease (18%) and ascites (12.2%) 
were the most common conditions and were 
more prevalent among the male participants. 
Splenomegaly, partial bowel obstruction, 
hydronephrosis and obstructive uropathy were 
the least common. Hypertension (25.6%) and 
glomerulonephritis (18.0%) were the most 
common presentations on clinical examination. 

Table 2. Clinical and biochemical data of children with nephrotic syndrome 
 

Parameters  Male  Female  Total  P-value  
(n = 112)  (n = 60)  (n = 172)  

Blood pressure (mmHg)  
SBP  

 
113.30 ± 20.62  

  
117.02 ± 20.93  

  
114.6 ± 20.74  

 
0.264  

DPB  74.55 ± 17.96  76.70 ± 21.18  75.30 ± 19.11  0 .484  
Blood pressure categories     0.580  
Optimal   52 (63.4)   30 (36.6)   82 (47.7)   
Normal  3 (100)  0 (0.0)  3 (1.7)   
Prehypertension  0 (0.0)  1 (100)  1 (0.6)   
Hypertension   
Grade 1  

  
2 (66.7)  

  
1 (33.3)  

 
 3 (1.7)  

 

Grade 2  1 (50.0)  1 (50.0)  2 (1.2)   
Grade 3  1 (50.0)  1 (50.0)  2 (1.2)   
Biochemical profile 
Sodium (mmol/L)  

  
133.51 ± 12.81  

  
136.07 ± 6.17  

  
134.47 ± 10.86  

 
0.223  

Potassium (mmol/L)  5.74 ± 1.10  4.60 ± 0.71  5.30 ± 0.68  0.420  
Urea (mmol/L)  8.90 ± 1.32  8.65 ± 1.51  8.88 ± 1.01  0.872  
Creatinine (umol/L)  107.84 ± 23.52  141.07 ± 34.94  119.34 ± 19.54  0.420  
Albumin (g/L)  20.45 ± 10.40  22.40 ± 10.41  21.12 ± 0.88  0.292  
Total Cholesterol  10.05 ± 5.52  19.22 ± 10.47  13.26 ± 3.67  0.236  
Calcium (mmol/L)  1.98 ± 0.45  2.14 ± 0.55  2.04 ± 0.06  0.208  

SBP= Systolic Blood Pressure, DBP= Diastolic Blood Pressure 
 

Table 3. Biochemical and clinical data of children with nephrotic syndrome in relation to 
steroid response 

 

Parameters Steroid response P-value 
SSNS SRNS 
(n = 50)  (n = 36)  

Blood pressure (mmHg) 
SBP  

  
108.22 ± 16.05  

  
113.31 ± 20.27  

 0.198  

DPB  71.50 ± 16.71  75.28 ± 15.43  0.289  
Blood pressure categories    0.319  
Optimal   27 (54.0)   18 (50.0)   
Normal  1 (2.0)  2 (5.6)   
Prehypertension  0 (0.0)  1 (2.8)   
Hypertension  
Grade 1  

 
 0 (0.0)  

  
2 (5.6)  

 
 

Grade 2  1(2.0)  1 (2.8)   
Biochemical profile  
Sodium (mmol/L)  

135.11 ± 5.25  135.79 ± 6.26   
 0.671  

Potassium (mmol/L)  4.64 ± 0.79  7.01 ± 2.66  0.422  
Urea (mmol/L)  7.54 ± 2.00  6.77 ± 1.51  0.773  
Creatinine (umol/L)  48.98 ± 9.79  60.89 ± 11.55  0.432  
Albumin (g/L)  17.97 ± 9.86  17.43 ± 9.58  0.817  
Total Cholesterol (mmol/l) 12.31 ± 5.60  10.64 ± 4.54  0.194  
Calcium (mmol/L)  2.01 ± 0.62  2.00 ± 0.42  0.962  

SBP= Systolic Blood Pressure, DBP= Diastolic Blood Pressure, SSNS=Steroid Sensitive Nephrotic Syndrome, 
SRNS=Steroid Resistant Nephrotic Syndrome 
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Table 4. Frequency of occurrence of some clinical presentations in children with nephrotic 
syndrome 

 

Characteristics  Male  Female  Total  
Radiology examination  
Normal  

  
68 (63.6)  

  
39 (36.4)  

  
107 (62.2)  

Acute renal parenchymal disease  21 (67.7)  10 (32.3)  31 (18.0)  
Chronic renal parenchymal disease  1 (33.3)  2 (66.7)  3 (1.7)  
Ascites  17 (81.0)  4 (19.0  21 (12.2)  
Bilateral nephromegaly  13 (76.5)  4 (23.5)  17 (9.9)  
Cellulitis of the lower limbs  0 (0.0)  1 (100)  1 (0.6)  
Echogenic kidney  3 (100)  0 (0.0)  3 (1.7)  
Hepatomegaly  4 (66.7)  2 (33.3)  6 (3.5)  
Hydronephrosis  0 (0.0)  1 (100)  1 (0.6)  
Obstructive uropathy  0 (0.0)  1 (100)  1 (0.6)  
Partial bowel obstruction  1 (100)  0 (0.0)  1 (0.6)  
Splenomegaly  1 (100)  0 (0.0)  1 (0.6)  
Clinical examination  
Acute Glomerulonephritis  

  
23 (74.2)  

 
 8 (25.8)  

  
31 (18.0)  

Chronic Glomerulonephritis  5 (29.4)  12 (70.6)  17 (9.9)  
Acute renal failure  1 (33.3)  2 (66.7)  3 (1.7)  
Chronic renal failure  9 (64.3)  5 (35.7)  14 (8.1)  
Hypertension  31 (70.5)  13 (29.5)  44 (25.6)  
UTI complications  5 (62.5)  3 (37.5)  8 (4.7)  
Hepatomegaly  2 (100)  0 (0.0)  2 (1.2)  
FSGS  3 (60.0)  2 (40.0)  5 (2.9)  
Infections  13 (86.7)  2 (13.3)  15 (8.7)  
Presenting symptoms  
Facial puffiness  

 68 (64.8)   37 (35.2)   105 (61.0)  

Generalized body swellings  81 (66.4)  41 (33.6)  122 (70.9)  
Respiratory distress  8 (66.7)  4 (33.3)  12 (6.9)  
Abdominal discomfort  54 (71.1)  22 (28.9)  76 (44.2)  
Symptoms of infection  65 (64.4)  36 (35.6)  101 (58.7)  
Hematuria  1 (33.3)  2 (66.7)  3 (1.7)  
Seizures  2 (50.0)  2 (50.0)  4 (2.3)  
Fatigue  8 (57.1)  6 (42.9)  14 (8.1)  

UTI= Urinary Tract Infection, FSGS= Focal Segmental Glomerulosclerosis 
 

These conditions were more common in males 
than females. Hepatomegaly (1.2%) was the 
least common presentation on clinical 
examination and was more common in males 
than in females. With regards to the clinical 
symptoms, participants presented with more 
generalized body swellings 122 (70.9%), facial 
puffiness 105 (61.0%), and symptoms of 
infection 101 (58.7%). hematuria 3 (1.7%) was 
uncommon among the participants and was 
lower in the males 1 (33.3%) than the females 2 
(66.7%) [Table 4 above]. 
 

4. DISCUSSION  
 
This hospital based single-centre retrospective 
study described the clinical, demographic and 

steroid response pattern of Ghanaian children 
with nephrotic syndrome.  
 
This study showed an obvious male 
predominance (even though insignificant) in 
consonance with earlier studies conducted 
across the globe [3,15-19], but contradicts the 
findings of studies conducted in Port Harcourt, 
Nigeria [10] and a recent study in the United 
States America [20] where there was equal 
gender distribution. Age 4-7 years as the highest 
peak age of nephrotic syndrome in this study  is 
in agreement with earlier reports from northern 
Nigeria, India, Germany [16,21,22], Conversely, 
studies in Taiwan and Ghana reported lower 
peak ages of less than 3 years whilst peak ages 
of 12 years were recorded in studies from 
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Ghana, Pakistan and USA [3]. This clearly 
indicates that age as a demographic parameter 
is an important predisposing factor of nephrotic 
syndrome. 
 
In keeping with the observation of Gong et al. 
[23] we identified an association between 
socioeconomic class and the proportion of 
participants with nephrotic syndrome. Seeking 
early and prompt medical attention most 
especially in private health facilities could 
account for the lower proportion of the high 
social class with nephrotic syndrome in this 
study. However, most of the studied participants 
were in the moderate (26.7%) and low (72.7%) 
socioeconomic status, which could be a true 
reflection of the social status background in 
Ghana. 
 
In contrast with the findings of Mattoo et al., [24] 
in a study in Saudi Arabia we observed no 
relationship between nephrotic syndrome and 
family history. The higher rate of 
consanguineous marriages in Saudi Arabia is 
responsible for this observation [24]. 
 
Hepatitis B virus infection and other viral 
infections have been identified as a cause of 
childhood nephrotic syndrome. In agreement 
with findings of studies from Pakistan, Iran and 
Nigeria we observed a low prevalence of 
hepatitis B and C among our participants. The 
low prevalence of hepatitis B observed in our 
study, however contradicts the 30%, 25.3 and 
24% prevalence rates recorded in three studies 
across northern Nigeria [12,25]. The pattern of 
hepatitis B observed in this study could be a true 
reflection of hepatitis B infection among 
Ghanaian children today. 
 
Our observation of hypertension as the most 
common condition on clinical examination is in 
line with documented findings from Ghana [11], 
Nigeria [12], and the United States of America 
[3].  Finding hypertension in a patient with 
nephrotic syndrome on initial diagnosis could 
help in establishing the type of nephrotic 
syndrome especially in studies such as ours in 
which we failed to use microscopy to identify the 
exact type of nephrotic syndrome. Thus, the 
observation of acute glomerulonephritis among 
participants by radiography examination is not 
surprising. 
 
Renal impairment, generalized body swelling and 
facial puffiness were the commonest presenting 
symptoms in this study. Notwithstanding, these 

findings are less encountered symptoms than 
what was documented in a prospective study 
conducted at the University of Nigeria Teaching 
Hospital [18]. 
 
Various studies across the globe have reported 
different rates of steroid sensitivity ranging from 
35-95% [13]. The 29% prevalence of steroid 
sensitivity is lower than that reported in Nigeria 
[10,26] Ghana [11] and South Africa [27]. The 
high age range of our participants (4-7 years), 
the complicated nature of the condition as well 
non-compliance with treatment could account for 
the low prevalence of steroid sensitivity we 
reported.  Our study is limited by our inability to 
report microscopic (histologic) patterns of 
nephrotic syndrome in our participants. 
 
5. CONCLUSION 
 
Nephrotic syndrome is a common childhood 
renal disease in Kumasi. The disease was 
prevalent among the age category 4-7 especially 
among those with low social class. Besides, 
renal dysfunction, generalized body swelling, 
facial puffiness were the commonest clinical 
manifestations. A prospective study must be 
employed in subsequent studies among 
nephrotic syndrome patients prospective study 
with histological data that would specify the risk 
factors for corticosteroid resistance. 
 
CONSENT 
 
All authors declare that ‘written informed consent 
was obtained from the patient (or other approved 
parties) for publication of this paper.  
 
ETHICAL APPROVAL 
 
As per international standard or university 
standard, written approval of Ethics committee 
has been collected and preserved by the 
authors. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Sahali D, Pawlak A, Valanciuté A, 

Grimbert P, Lang P, Remy P, Bensman A, 
Guellën G. A novel approach to 
investigation of the pathogenesis of active 



 
 
 
 

Ephraim et al.; AJMAH, 5(2): 1-9, 2017; Article no.AJMAH.33270 
 
 

 
8 
 

minimal-change nephrotic syndrome using 
subtracted cDNA library screening. Journal 
of the American Society of Nephrology. 
2002;13(5):1238-1247. 

2. Bagga A. Revised guidelines for 
management of steroid-sensitive nephrotic 
syndrome. Indian J Nephrol. 2008; 
18(1):31-39. 

3. Eddy AA, Symons JM. Nephrotic 
syndrome in childhood. The Lancet. 2003; 
362(9384):629-639. 

4. Chang J-W, Tsai H-L, Yang L-Y, Chen T-J. 
Epidemiology and predictors of end-stage 
renal disease in Taiwanese children with 
idiopathic nephrotic syndrome. Journal of 
Epidemiology. 2012,;22(6):517-522. 

5. Metz DK, Kausman JY. Childhood 
nephrotic syndrome in the 21st century: 
What's new? Journal of Paediatrics and 
Child Health. 2015;51(5):497-504. 

6. Lin J-N, Lin C-L, Yang C-H, Lin M-C, Lai 
C-H, Lin H-H, Kao C-H. Risk of nephrotic 
syndrome following enteroviral infection in 
children: A nationwide retrospective cohort 
study. PloS one.  2016;11(8):e0161004. 

7. Gulati S, Sengupta D, Sharma RK, 
Sharma A, Gupta RK, Singh U, Gupta A. 
Steroid resistant nephrotic syndrome: Role 
of histopathology. Indian Pediatr. 2006; 
43(1):55-60. 

8. Sharples PM, Poulton J, White RH. Steroid 
responsive nephrotic syndrome is more 
common in Asians. Archives of Disease in 
Childhood. 1985;60(11):1014-1017. 

9. Wong W. Idiopathic nephrotic syndrome in 
New Zealand children, demographic, 
clinical features, initial management and 
outcome after twelve-month follow-up: 
results of a threeyear national surveillance 
study. J Paediatr Child Health. 2007; 
43(5):337-341. 

10. Anochie I, Eke F, Okpere A. Childhood 
nephrotic syndrome: Change in pattern 
and response to steroids. Journal of the 
National Medical Association. 2006; 
98(12):1977. 

11. Doe JY, Funk M, Mengel M, Doehring E, 
Ehrich JH. Nephrotic syndrome in African 
children: Lack of evidence for 'tropical 
nephrotic syndrome'? Nephrol Dial 
Transplant. 2006;21(3):672-676. 

12. Obiagwu PN, Aliyu A, Atanda AT. 
Nephrotic syndrome among children in 
Kano: A clinicopathological study. Nigerian 
Journal of Clinical Practice. 2014; 
17(3):370-374. 

13. Ladapo TA, Esezobor CI, Lesi FE. High 
steroid sensitivity among children with 
nephrotic syndrome in Southwestern 
Nigeria. Int J Nephrol. 2014;2014:350640. 

14. Ehrich JHH, Geerlings C, Zivicnjak M, 
Franke D, Geerlings H, Gellermann J. 
Steroid-resistant idiopathic childhood 
nephrosis: Overdiagnosed and 
undertreated. Nephrology Dialysis 
Transplantation. 2007;22(8):2183-2193. 

15. Abbas K, Mubarak M, Kazi JI, Muzaffar R. 
Pattern of morphology in renal biopsies of 
nephrotic syndrome patients. Correlation 
with immunoglobulin and complement 
deposition and serology. JPMA. 2009; 
59(540). 

16. Abdurrahman MB, Aikhionbare HA, 
Babaoye FA, Sathiakumar N, Narayana 
PT. Clinicopathological features of 
childhood nephrotic syndrome in northern 
Nigeria. QJM. 1990;75(3):563-576. 

17. Asinobi AO, Gbadegesin RA, Adeyemo 
AA, Akang EE, Arowolo FA, Abiola OA, 
Osinusi K. The predominance of 
membranoproliferative glomerulonephritis 
in childhood nephrotic syndrome in Ibadan, 
Nigeria. West Afr J Med. 1999;18(3). 

18. Okoro BA, Okafor HU, Nnoli LU. Childhood 
nephrotic syndrome in Enugu, Nigeria. 
West African Journal of Medicine. 1999; 
19(2):137-141. 

19. Adu D, Anim-Addo Y, Foli AK, Blankson 
JM, Annobil SH, Reindrof CA, Christian 
EC. The nephrotic syndrome in Ghana: 
Clinical and pathological aspects. QJM. 
1981;50(3):297-306. 

20. Chan JCM. Focal segmental 
glomerulosclerosis: A single center study 
over two decades. World J Pediatr. 2007; 
3(4):260-264. 

21. Adedoyin OT, Gbelee HOD, Adeniyi A. 
Childhood nephrotic syndrome in Ilorin. 
Nigerian Journal of Paediatrics. 2001; 
28(3):68-72. 

22. Adeleke SI, Asani MO. Urinary tract 
infection in children with nephrotic 
syndrome in Kano, Nigeria. Annals of 
African Medicine. 2009;8(1):38. 

23. Gong WK, Cheung W, Yap HK. Minimal 
change nephrotic syndrome--a complex 
genetic disorder. Annals of the Academy of 
Medicine, Singapore. 2000;29(3):351-356. 

24. Mattoo TK, Mahmood MA, Al-Harbi MS. 
Nephrotic syndrome in Saudi children 



 
 
 
 

Ephraim et al.; AJMAH, 5(2): 1-9, 2017; Article no.AJMAH.33270 
 
 

 
9 
 

clinicopathological study of 150 cases. 
Pediatric Nephrology. 1990;4(5):517-519. 

25. Nwokedi EE, Emokpae MA, Taura AA, 
Dutse AI. The trend of hepatitis B surface 
antigenimia among teaching hospital 
patients in Kano. African Journal of Clinical 
and Experimental Microbiology. 2006; 
7(3):143-147. 

26. Okoro BA, Okafor HU: Pattern of childhood 
renal disorders in Enugu. Niger J Paediatr. 
1999;26(14):8. 

27. Bhimma R, Coovadia HM, Adhikari M. 
Nephrotic syndrome in South African 
children: Changing perspectives over 20 
years. Pediatric Nephrology. 1997; 
11(4):429-434. 

_________________________________________________________________________________ 
© 2017 Ephraim et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/19621 

View publication statsView publication stats

https://www.researchgate.net/publication/317949746

