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ABSTRACT

Background: Minimal change disease (MCD) has
been shown to be a common histological
presentation in children presenting with nephrotic
syndrome (NS) in developed countries. In Africa,
information on clinical and histological
characteristics of paediatric NS is scarce. This study
assessed the characteristics and histological
subtypes of NS.

Methods: This was a prospective study that
consecutively indexed children aged 2-16 years
with the diagnosis of NS who were referred to the
largest tertiary teaching hospital, Lusaka, Zambia.
Thirteen children presenting with NS were biopsied
under ultrasound guidance after ethical approval.
The primary outcome of the study was to describe
the histological characteristics of paediatric NS.
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Results: Thirteen children of African descent with a
median age of onset of NS of 9.25 years (2.0-
15.0)were enrolled in the study. The histopathologic
lesions were as follows; four had MCD, four had
focal segmental glomerulosclerosis (FSGS), one
had immune complex mediated glomerulonephritis
(ICMN) and four were inconclusive. Haematuria
was present in eight out of 13 patients (61.5%) and
hypertension was present in five of 13 patients
(38.0%). Three children did not have either
haematuria or hypertension. Ten of the 13
participants had primary steroid resistance.

Conclusion: This study has demonstrated the need
to perform a pre-treatment renal biopsy in paediatric
patients presenting with NS in view of the atypical
presentation, variable histopathologic findings, and
unpredictable response to steroid therapy.
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INTRODUCTION

Studies have shown that minimal change disease
(MCD) is a common presentation of NS in pediatric
patients. “Information on the histological and
clinical characteristics of patients with NS is still
lacking in sub-Saharan Africa (SSA), Zambia
included. Of note is that a few limited studies have
reported non-biopsy proven NS and
glomerulonephritis (GN)as the commonest
glomerular diseases seen at the University Teaching
Hospital (UTH), Children's Hospital in Lusaka,
Zambia.’NS commonly presents with oedema,
hypoalbuminemia, proteinuria and
hyperlipidaemia."’

A landmark study, the international study of the
primary NS (ISPNS) that indexed521 children aged
between 12 weeks and 16 years conducted in 24
clinics in North America, Europe, and Asia showed
that three quarters (or 76%) of participants with NS
had MCD on histology. This study also assessed the
response to steroids to identify children with MCD
and the results revealed that, as previously viewed;
children with MCD demonstrated a good response to
the initial intensive course of steroids.’ Other studies
across the globe including South Africa and North
Africa have demonstrated similar findings in the
non-black children.””*’Therefore,most clinicians
consider children with MCD to have a very good
prognosis and renal biopsy is thus only
recommended in children with persistent proteinuria
after eight weeks of steroids to identify those
patients with different histological patterns that may
have poor response to steroids.™"

However, the findings from previous studies cannot
be generalized to black children from SSA as they
did not include this ethnologically diverse group.
Furthermore, a few African studies have shown that
clinical presentation histological patterns and
steroid response may be different in African black
children.4’7’8"1’]2’”"4

In East and west Africa, secondary NS has been
reported to be common complication of

Plasmodiummalariae infection, yet in parts of
Africa where there is no malaria, MCNS
is still rare with poor responsetosteroids.” Therefore,
this study assessed the clinical characteristics and
histological subtypes of NS in children presenting to
the UTH, Children's Hospital in Lusaka, Zambia.

METHODS

This was a prospective study in children with the
diagnosis of NS aged 2-16 years who were referred
to the UTHs, Children's Hospital in Lusaka, Zambia
from 2014 to 2015.TheUTHs are a group of five
tertiary hospitals located in the same premises and
includes the Children's hospital which was
established as an independent facility in 2017. The
children's hospital is the main referral hospital for
children with complex and chronic kidney disorders
from the rest of the country.

Guardians/Parents of all children with the diagnosis
or probable diagnosis of NS were approached to
enter the study. Information about the study was
given to the guardians and all children who were
eligible to assent and/or whose guardians gave
consent were screened for the study.

A detailed history including patient demographics,
presenting complaints, past medical and drug
history was taken during screening. A thorough
physical examination was performed including
temperature, pulse, respiratory rate, blood pressure,
and urinalysis. Post examination; thewould-be
participants were subjected to the following
investigations for safety laboratory tests to exclude
secondary causes of NS: antistreptolysin O titre,
hepatitis B surface antigens, hepatitis C antibody,
rapid plasma reagin test for syphilis, antinuclear
factor, serum complement (C3 and C4), serum
albumin, serum cholesterol, serum creatinine, urea,
electrolytes, liverfunction Tests, complete blood
count (CBC), international normalized ratio (INR),
bleeding time, urine and stool microscopy and HIV
antibody test after pre-test counselling by qualified
counsellors. Participants who met the criteria and
consented for the study were recruited. A pre-biopsy
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abdominal ultrasound scan was performed by an
experienced nephrologiston patients that met the
criteria for renal biopsy.

The renal biopsies were ready by an experienced
pathologistusing light microscopy with several
stains. Analysis for immunofluorescence or electron
microscopy was not feasible due to budget
limitations.

NS was defined as the presence of oedema, massive
proteinuria (>40 mg/m’/hr or a urine
protein/creatinine ratio >2.0 mg/mg), and
hypoalbuminemia (<2.5 g/dL)." '*'” In this study, a
dipstick proteinuria of 3+ or more was considered
significant.

e Remission was defined by a marked reduction in

proteinuria (urine albumin dipstick of 0 to trace
for 3 consecutive days) in association with
resolution of oedema and normalization of serum
albumin to at least 3.5 g/dL."”
Steroid-sensitive nephrotic syndrome
(SSNS): Children whose proteinuria resolved for
3 consecutive days after 6-8 weeks of daily
steroid therapy.'

Steroid-Resistant Nephrotic Syndrome
(SRNS): Patients who failto enter remission
after 8 weeks of corticosteroid treatment. "’
Hypertension was defined as elevated systolic
and/or diastolic blood pressure above the 95 "
percentile for age, gender, and height.”

Statistical Analysis:

Data analysis was performed using Stata version
13.Descriptive statistics comprising means,
standard deviation (SD), median, percentages, and
proportions depending on data skewedness were
utilized.

RESULTS

A total of thirteen children of African descent were
enrolled in this study with a median age of onset of
NS 0f 9.25 years (IQR 2.0-15.0)and seven out of 13
were females (Table 1). The histopathologic lesions

were as follows (Table 3); four had Minimal Change
disease(MCD), four had Focal Segmental
Glomerulosclerosis (FSGS) and one had immune
complex mediated Membranous Nephropathy
(ICMN). Histology reports for the other four
participants were inconclusive. Two patients with
FSGS had the perihilar variant while the other two
had the not otherwise specified (NOS) variant
(Table 4).

Of the four participants with FSGS, one had
moderate to severe tubulointerstitial involvement,
and the rest had mild tubulointerstitial involvement.
Two patients with FSGS had more than 50.0%
glomeruli affected. Global sclerosis ranged between
2.0% to 50.0% among participants with FSGS.

Ten out of the thirteen patients had atypical
presentation at diagnosis (Table 1). Haematuria was
present in eight out of 13 patients (61.5%) and
hypertension was present in five of 13 patients
(38.0%). Three and all the four patients with MCD
and FSGS respectively had either haematuria or
hypertension or both (Table 2). Only three out of 13
participants did not have either haematuria or
hypertension.

The one FSGS patient who went into remission had
perihilar variant with without tubulo-interstitial
involvement nor globally sclerosed glomeruli.

Seventy seven percent of the participants had
primary steroid resistance; three among the MCD
participants, three among the FSGS participants,
one participant with ICMN and three among those
with inconclusive histological diagnosis.

DISCUSSION

Our results show a very different histological
pattern from the ISPNS, which showed that 77.4%
of children had MCD, 7.5% with
Membranoproliferative (MPGN) and only 6.9%
had FSGS."These results are consistent with other
findings in SSA which show diverse histological
patterns. In Durban, South Africa, Bhimma et al.
reports low prevalence of MCD at 13.5% (with only
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12 with SS), FSGS at 28.4% and high prevalence of
MN at 40.0%among 236 South African black
children."In Zimbabwe, the prevalence of MN
associated with Hep B infection was reported to be
the commonest while in Ghana, Adu etal. reports a
56.0% (14/25)of MCDandthat FSGS was also a
common histological pattern among children with
NS‘I],]Z

Children with NS in our study presented with
atypical clinical features that included haematuria
(61.5%), hypertension (38.0%) and a median age of
onset of 9.25 years. All the nine children with a
histological diagnosis were aged 6 years except for
one child who was 2 years old. This contrasts with
the ISPNS, in which; 80.0% of the 398 children with
a histological diagnosis of MCD, 50.0% of the 36
children with FSGS and 2.6% of the 39 children with
MPGN were below 6 years of age.”"’In the South
African study by Bhimma et al., the peak age of
onset among the black children with NS (MCD,
MPGN, FSGS, and membranous) was 5-8 years and
2-4 among the Indian children.*The high frequency
of atypical presentation in our study (i.e. age at
presentation, haematuria and hypertension) may
reflect non-MCDpredominance.
The proportion of children with hypertension was
also different in our study from the ISPNS. In the
ISPNS, systolic BP above the 98" percentile was
noted in only 21% among those with MCD, but
48.5% and 51.4% among those with FSGS and
MPGN respectively.’'However, in our study the
number of children with hypertension was high;
50.0% (2/4) among MCD and 75.0% (3/4) among
FSGS. Similartoour study, Bakhieet al. from South
Africarecorded 47.0% hypertension among children
with NS except this finding was attributed to the
higher rate of FSGS (43.2%)."” Whereas we report a
high proportion of haematuria among MCD (75.0%)
and FSGS (50.0%), haematuriain the ISPNS was
only 23.0% (80/356) among those with MCD, and
higher among those with FSGS (48.4%), and MPGN
(59.0%).’Five out of the nine participants who had a
definitive histopathologic diagnosis in our study had
non-MCD. Additionally, two participants with MCD

had features of FSGS (hyalinosis with a focus of
chronic interstitial nephritis) and FSGS could not be
completely ruled out. However, the fact that all the
four children with MCD (including two suspected
FSGS) were aged 6 years, 50.0% (2/4) had
hypertension and 75.0% (3/4) had hematuria at
initial presentation, may suggest that MCD has an
atypical presentation in this population. Therefore, it
makes it very difficult to distinguish MCD from
non-MCD in these children based on clinical
features.

Only three of the 13 participants had remission
during the study period and primary steroid
resistance was very high in both MCD and FSGS
participants. This may reflect misdiagnosis of FSGS
among the four participants classified as MCD.
Notable is that two of the four participants with
MCD had some features suggestive of FSGS.

Primary steroid resistance may also indicate
inherent resistance to steroids among the black
children with NS as previously shown
elsewhere.”""In a South African study, only 14.0%
of the black and 52.0% of the Indian children with
NS responded to steroids.” In some studies, atypical
presentation like hematuria, hypertension, ethnicity,
and older age were used to predict outcomes and
distinguish between histology patterns.””**'
However, some limited studies have shown that
atypical presentation may not be a determinant of
poor prognosis.*”

The predominance of non-MCNS and the atypical
presentation of MCD among children of African
descent makes pre-treatment kidney biopsy
important. This recommendation is supported by
authors of the Nigerian study who also
recommended routine pre-treatment renal
biopsy.°Pre-treatment kidney biopsy would help
tailored treatment for different histopathologic
patterns.

The small sample size limits generalisability of the
findings to the rest of the country or the region. Light
microscopy alone was not adequate to give more
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detailed histological analysis of the two children
who were classified as MCD. Immunofluorescence
and electron microscopy studies would have given
more detail, however, due to financial constraints,
this was not possible.

In conclusion, this study has demonstrated the need
to perform a pre-treatment renal biopsy in paediatric
patients presenting with NS in view of the atypical
presentation, variable histopathologic findings, and
unpredictable response to steroid therapy. We
recommend a larger study be done, which should
include immunofluorescence and electron
microscopy, to describe the histological subtypes
better.
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Table 1: Demographic and Baseline
Characteristics of the Patients (N=13)

Characteristics Result(N=13)
Female (%) 7(53.8%)
Age at Diagnosis, median (range) 9.5 (2-15)
Age at Enrolment, median (range) 11.54(5-15)
Height, median (range) 1.53 (1.06-1.74)
Weight, median (range) 40 (17-73)
Systolic Blood Pressure,median (range)) 113 (90-140)
Diastolic Blood Pressure, median (range)) 67 (60-90)
Number with Hypertension (%) 5(38%)
Haemoglobin (g/dL), (median range) 11.96 (10-14)
Albumin (g/L), mean+SD 16.244.7
Serum Cholesterol (mmol/L), meantSD  8.2+2.16
Serum Urea (mmol/L), median (range) 3.5(1.5-6)
SCreatinine (umol/L), median (range) 38.53 (18-61)
Number with Haematuria (%) 8 (61.5%)
Proteinuria (3+ by dipstick urinalysis) 13 (100%)

Age was measured in years, Height measured in
meters; Weight measured in kilograms (Kg),; Blood
Pressure measured in millimeters of mercury
(mmHg); Pulse rate measured as beats per minute;
mmol: millimoles per litre; umol/L: micromoles per
litre; Haematuria: dipstick urinalysis of 1+ or more
was considered significant

Table 2: Clinical Characteristics and Histological
Subtypes

Clinical Characteristics MCD FSGS MN
™ M )
Haematuria 1 1 0
HTN 0 2 0
Haematuria and HTN 2 1 1
Primary Steroid Resistance 2 3 1

HTN-Hypertension, MCD-Minimal Change Disease
(Minimal Change Nephrotic Syndrome), FSGS-
Focal and Segmental Glomerulosclerosis, MN-
Membranous Nephropathy
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Table 3: Histological Description of Biopsies (N=9)

Sex/Age Glomeruli  Corticomedullary Histological Diagnosis % global = Tubulointerstitial
(yrs) per biopsy  junction presence sclerosed involvement
N) on biopsy

F/6 23 Absent MCD 0 Normal
probable FSGS
with hyalinosis
& Absence of
corticomedullary junction

F/11 14 Present MCD 14 Mild
probable FSGS with

hyalinosis due to presence
of a focus of chronic
interstitial nephritis

M/12 39 Present MCD 0 Normal

F/15 14 Present MCD 7 Normal

F/12 8 Present Primary FSGS with 50 Mild
Hyalinosis

F/14 26 Present Primary FSGS with 12 Mild
Hyalinosis

M/14 13 Absent Primary FSGS with 31 Moderate to Severe
Hyalinosis

M/15 50 Absent Primary FSGS with 2 Mild
Hyalinosis

M/5 6 Absent Immune complex mediated 0 Mild

diffuse MN with stage 1-2
phase changes,
accompanied by
mesangiopathic alterations

FSGS: Focal and Segmental Glomerulosclerosis; MCD: Minimal Change Disease; MN: Membranous Nephropathy

Table 4: FSGS Description

Sex/Age (years) % Glomeruli % Global sclerosis FSGS Variant
involved
F/12 50 50 Perihilar
F/14 31 12 Perihilar
M/14 31 31 NOS
M/15 66 2 NOS

NOS: Not Otherwise Specifie
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