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A histopathologic review

I. M. Onwubuya, K. A. Adelusola, D. Sabageh’, K. N. Ezike?, O. O. Olaofe'

Department of Morbid Anatomy and Forensic Medicine, Obafemi Awolowo University Teaching Hospitals Complex, lle-Ife, Osun State,
'Department of Morbid Anatomy and Histopathology, Ladoke Akintola University of Technology Teaching Hospital, Ogbomoso, Oyo State,
2Department of Anatomic Pathology, Asokoro District Hospital, Abuja, Nigeria

ABSTRACT

Although various patterns of renal diseases have been reported from different renal biopsy registries worldwide, data from Nigeria
remain scanty. A 10-year retrospective review of renal biopsies was conducted in our tertiary health care facility. All cases were
reclassified based on their light microscopic features after the application of standard histochemical stains. A total of 165 cases were
reviewed with a male:female ratio of 1.8:1 and a mean age of 15.4 + 12.0 years. About 69.7% of the cases were below the age of
16 years, while only 2.4% were older than 50 years. The most common indications for biopsy were nephrotic syndrome (72.1%)
and acute renal failure of unknown etiology (11.5%). Overall, glomerulonephritis (80%) was the most common histologic category
and occurred only in individuals younger than 50 years old. Minimal change disease (22.9%) and membranoproliferative
glomerulonephritis (21.9%) were the most common varieties in children, while membranous glomerulonephritis (30.6%) and
focal segmental glomerulosclerosis (27.8%) were the commonest among the adult population. The initial histologic diagnosis
was revised in 18 cases while a diagnosis was arrived at in seven cases initially adjudged as inadequate for assessment. This
study showed that renal biopsy was predominantly performed in children and adolescents. Although glomerulonephritis was the
predominant disease, the predominant histologic patterns varied with the patient age. Despite the scarcity of advanced diagnostic
tools in resource-poor environments, routine use of histochemical stains is helpful in the evaluation of renal biopsies.
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Introduction monitoring glomerular disease trends and establishing

empirical principles that may aid the early detection and

Ever since Ball performed the first closed needle biopsy
in 1934, percutaneous renal biopsy has remained an
essential part of the diagnostic work-up of patients with
renal parenchymal diseases.*! Tissues obtained through
this procedure are not only pivotal in determining the
cause of renal disease but are also very useful in predicting
the prognosis and directing appropriate treatment.?
Epidemiological studies using renal biopsies are vital for
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control of these diseases.™

Common indications for renal biopsies include nephrotic
syndrome (NS), acute nephritic syndrome (ANS),
non-nephrotic proteinuria (NNP), acute renal failure
(ARF), especially where the disease is unresponsive to
therapy and the etiology is not clinically apparent, and
in patients presenting initially to the hospital in chronic
renal failure (CRF) without an apparent clinical cause.!”

The accurate diagnosis of renal disease typically requires
the integration of clinical data, serological tests and
complete pathological evaluation of the renal biopsy by
light microscopy (LM), immunofluorescence (IF) and
electron microscopy (EM).!®® Although this approach is
routinely undertaken in developed countries, it remains
a huge challenge in developing countries (including
Nigeria) where the assessment of virtually all renal
biopsies is now limited to LM using only routine
hematoxylin and eosin (H and E) stain with the attendant
diagnostic limitations.!>¢%1% This notwithstanding,
distinct histological changes characterize common renal
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disorders and can be readily visualized on LM, especially
when performed with the aid of standard histochemical
stains. Although renal diseases are an important cause
of morbidity and mortality in Nigeria, data still remains
scanty as most nephrologists do not perform renal
biopsies.*!

This study, therefore, aimed to evaluate renal biopsies
using LM with the aid of standard histochemical stains,
the ultimate goal being proper disease characterization
and documentation of the pattern of renal and especially
glomerular diseases as seen in our teaching hospital in
Ile-Ife, Nigeria.

Materials and Methods

This is a retrospective study of all percutaneous renal
biopsies received at the Obafemi Awolowo University
Teaching Hospitals Complex (OAUTHC), Ile-Ife, Nigeria,
between January 2002 and December 2011. The
hospital has about 576 beds and serves a population
of over 1,333,603 with a slight female predominance
(2006 census).

The surgical biopsy reports as well as the original request
cards of the patients were scrutinized and all demographic
and relevant clinical details were noted. Archival tissue
blocks from the renal biopsy specimens were retrieved and
fresh 2-4 u sections cut, stained with H and E, periodic
acid Schiff, reticulin, Jones silver methenamine, Masson’s
trichrome and Congo red (where indicated) stains and
reviewed using a standard compound LM. Appropriate
positive and negative tissue controls were used for each of
the stains applied. Cases with inadequate tissue samples
were excluded from the study.

The histological diagnoses were classified into four
major categories, including primary or secondary
glomerulonephritis, acute or chronic tubulointerstitial
nephropathy, malignant neoplastic diseases and
miscellaneous disorders, including but not limited to
renal infarction, vascular diseases, normal histologies,
graft rejection, and diabetic nephropathy.

The glomerulonephritides were classified according to
the World Health Organization classification scheme.'?
Tubulointerstitial nephropathy comprised acute and
chronic tubulointerstitial nephritis, acute or chronic
pyelonephritis, acute tubular necrosis (ATN), renal
cortical necrosis and reflux nephropathy.

The results were analyzed for differences in proportion
using Chi-square by the Statistical Package for Social
Sciences (SPSS) version 16.0 (SPSS Inc., Chicago,

IL, USA). The frequencies of cases were expressed as
percentages. The level of statistical significance was set
at P < 0.05.

Approval for the study was obtained from the local Ethics
and Research Committee of the OAUTHC, Ile-Ife, Nigeria.

Results

A total of 264 renal biopsy specimens were received in our
histopathology laboratory over the 10-year study period.
Out of these, 32 were adjudged to be inadequate as they did
not show any renal glomeruli while 28 were failed biopsies,
which did not include any renal tissue. An additional
39 biopsies also had incomplete data and missing blocks
and were also excluded from the study. Hence only 165
renal biopsies were reviewed and analyzed.

Of the 165 cases analyzed, there were 107 (64.8%) males
and 58 (35.2%) females with a male:female ratio of 1.8:
1 and an overall mean age of 15.4 = 12.0 years [Figure 1].
The age range was from 2 years to 60 years. About
115 cases (69.7%) were below the age of 16 years while
there were only 46 cases (27.9%) between 16 years
and 50 years old and just four cases (2.4%) older than
50 years [Figure 1].

Table 1 shows that NS was the most common clinical
indication for renal biopsy accounting for 119 (72.1%)
cases while ARF accounted for 19 (11.5%) cases. On
the other hand, patients presenting with ANS and
CRF each accounted for eight (4.8%) cases. The least
common indication was asymptomatic proteinuria which
accounted for only two (1.2%) cases. NS was also the
most common indication for renal biopsy in individuals
younger than 16 years, accounting for 82 (71.3%) of
such cases. It was also the most common indication
in individuals aged between 17 years and 50 years. In
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Figure 1: Histogram showing age distribution of patients with renal disease
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contrast to this, asymptomatic urinary abnormality was
the clinical indication in 50% of individuals older than
50 years old [Table 1]. All four cases suspected to be due
to malignant infiltration were younger than 16 years old.

Table 2 shows that glomerulonephritis was the most
common category of histological diagnosis, accounting
for 132 (80.0%) of all biopsies as well as 83.5% and
78.3% of individuals in the 0-16 and the 17-50 year age
groups, respectively. It was not seen in individuals over
the age of 50 years. Moreover, tubulointerstitial nephritis
and malignant neoplasia, respectively accounted for
13 (7.9%) and two (1.2%) cases and were only seen in
individuals younger than 50 years old. In contrast to this,
miscellaneous disorders were seen in all age groups and
accounted for 18 (10.9%) cases. There were 13 cases of
tubulointerstitial nephritis out of which eight (61.5%)
were males and five (38.5%) were females [Table 2].
The mean age at diagnosis was 16.5 = 10.6 years
with an age range of 4-37 years. Acute and chronic
interstitial nephritis accounted for four (30.8%) and
nine (69.2%) cases, respectively. Only two renal biopsies
showed malignant neoplastic infiltration both of which
were diagnosed as Burkitt’s lymphoma. Both cases
were seen in children younger than 16 years old. Of
the 18 miscellaneous cases, four (22.2%) were due to
chronic transplant glomerulopathy, all of which occurred
in patients over 40 years old. Others included six (33.3%)
cases of ATN, four (22.2%) cases of acute cortical necrosis,
and two (11.1%) cases each of diabetic nephropathy and
end stage renal disease.

The most common glomerulonephritides encountered
were membranoproliferative glomerulonephritis (MPGN)
and minimal change disease (MCD) each accounting
for 26 (19.7%) cases although focal segmental

glomerulosclerosis (FSGS) and membranous
glomerulonephritis (MGN) each accounted for 21 (15.9%)
cases [Table 3]. The least common glomerulonephritides
were focal proliferative glomerulonephritis (FPGN) and
crescentic glomerulonephritis (CrGN) each accounting for
two (1.5%) cases. These together with post-streptococcal
glomerulonephritis (PSGN) were only seen below the age
of 16 years. However, MCD and MPGN were the most
common subtypes of glomerulonephritis in the 0-16 years
age group accounting for 22.9% and 21.9% of cases,
respectively while FPGN, CrGN and lupus nephritis were
the least common histological subtypes within that age
group accounting for 2.1% each of all cases in that age
group. On the other hand, MGN and FSGS were the most
frequent types of glomerulonephritis in the 17-50 years
age group accounting for 30.6% and 27.8% of cases
respectively while PSGN, FPGN and CrGN were not seen
in this age group. No glomerular lesions were seen in
cases above the age of 50 years.

All histologic types of glomerulonephritis were more
prevalent in males except for FPGN and CrGN which both
showed equal sex distribution and lupus nephritis which
was only seen in females [Table 3]. In males, MPGN was
the most common histologic type accounting for 22.1%
of cases while FSGS accounted for 19.8% of male cases.
In contrast to this, MCD was the most common type in
females accounting for 23.9% of female cases although
MGN also accounted for 17.4% of female cases. The
least common subtypes in females were FPGN (1.5%)
and CrGN (1.5%).

There were 18 cases in which the original diagnosis
was revised after the application of a standard panel of
histochemical stains [Table 4]. The ages of the patients
ranged from 4 years to 28 years. There were 14 males

Table 1: Clinical indications for renal biopsy among the various age groups

Age groups Indication for biopsy (%)

(years) NS ANS AP ARF CRF 1] GF Total
0-16 82 (71.3) 6 (5.2) 18 (15.7) 5(4.3) 4 (3.5) - 115 (69.7)
17-50 37 (80.4) 2 (4.3) - 3(6.5) 4(8.7) 46 (27.9)
>50 - - 2(50.0) 1(25.0) - - 1(25.0) 4(2.4)
Total (%) 119 (72.1) 8(4.8) 2(1.2) 19 (11.5) 8(4.8) 4(2.4) 5(3.0) 165 (100.0)
P<0.002. NS: Nephritic syndrome, ANS: Acute nephritic syndrome, AP: Asymptomatic proteinuria, ARF: Acute renal failure, CRF: Chronic renal failure,

MI: Malignant infiltration, GF: Graft failure

Table 2: Distribution of the histologic diagnostic categories among the various age groups

Age groups Histological diagnosis (%)

(vears) GN Tubulointerstitial nephropathy Malignant neoplasia Miscellaneous Total
0-16 96 (83.5) 8(7.0) 2(1.7) 9(7.8) 115 (69.7)
17-50 36 (78.3) 5(10.9) - 5(10.9) 46 (27.9)
>50 - - - 4 (100.0) 4(2.4)
Total (%) 132 (80.0) 13(7.9) 2(1.2) 18 (10.9) 165 (100.0)

P<0.002. GN: Glomerulonephritis
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and four females. In about 14 (77.8%) cases, the original
diagnosis was MCD. The final diagnoses were MGN (33.3%),
FSGS (22.2%), MPGN (22.2%), mesangioproliferative
glomerulonephritis (MesPGN) (11.1%), PSGN (5.6%)
and MCD (5.6%). Table 4 also shows the seven cases
in which there was no previous diagnosis before the
application of histochemical stains. Five of these were

Table 3: Distribution of the glomerulonephritides
according to patient’s ages

GN subtype Age group (years) Total (%)
0-16 (%) 17-50 (%)
Male Female Male Female

MCD 13(9.8) 9(6.9) 2(1.5) 2(1.5) 26(19.7)
FSGS 9(6.9 215 7352 323 21(159)
MPGN 16 (12.1) 5(3.8) 3(23) 2(1.5) 26(19.7)
MGN 6(45) 4(31) 645 5(3.8) 21(15.9)
PSGN 8(6.1) 2(1.5) - - 10 (7.6)
DPGN 3(23) 2(1.5) 1(0.8) 1(0.8) 7 (5.3)
FPGN 1(0.8) 1(0.8) - - 2(1.5)
MesPGN 5(3.8) 6(4.5 3(2.3) - 14 (10.6)
CrGN 1(0.8) 1(0.8) - - 2(1.5)
Lupus nephritis - 2(1.5) - 1(0.8) 3(2.3)
Total 62 (47.0) 34 (25.8) 22 (16.7) 14 (10.6) 132(100.0)

P=0.039 (for differences between the age groups). MCD: Minimal
change disease, FSGS: Focal segmental glomerulosclerosis,

MPGN: Membranoproliferative glomerulonephritis, MGN: Membranous
glomerulonephritis, PSGN: Post-streptococcal glomerulonephritis,
DPGN: Diffuse proliferative glomerulonephritis, FPGN: Focal proliferative
glomerulonephritis, MesPGN: Mesangial proliferative glomerulonephritis,
CrGN: Crescentic glomerulonephritis, GN: Glomerulonephritis

initially adjudged to be inadequate. The ages ranged
from 5 years to 22 years. There were five males and two
females. The final diagnoses included two cases each
of MCD and MGN as well as one case each of MPGN,
MesPGN and FSGS.

Figure 2 shows the distribution of the major categories
of biopsy-proven renal diseases over the study period.
Glomerulonephritis consistently represented the
dominant histological diagnosis throughout the study
period with three peaks in 2003, 2008 and 2011. The
number of biopsies performed ranged from 7 per year in
2005 to 27 per year in 2008.

Discussion

It is well established that the pattern of renal diseases
varies according to the geographical location, race, age,
sex, socioeconomic conditions and clinical indications
for the renal biopsies. Nevertheless, the overall male
preponderance noted in this survey may suggest that renal
parenchymal diseases occur more frequently in our male
population. To buttress this fact, of all the glomerular lesions
encountered, only MesPGN showed a higher number of
cases in females. This is similar to records obtained from
various parts of the world, including the Italian registry

Table 4: Characteristics of patients in whom diagnosis was revised

Cases in which the previous diagnosis changed

Number Age (years) Sex Indication for biopsy Previous diagnosis Final diagnosis

1 4 Male ARF PSGN MCD

2 5 Female Nephritic/nephrotic MCD PSGN

3 5 Male NS MCD MGN

4 8 Male CKD MGN MPGN

5 9 Male NS MCD MesPGN

6 10 Female NS MCD MPGN

7 10 Male NS MCD FSGS

8 11 Male NS MCD MPGN

9 13 Male NS MCD MesPGN

10 13 Male NS Normal MGN

11 14 Male NS MCD MGN

12 17 Male NS MCD MGN

13 18 Male NS MCD FSGS

14 20 Male NS MCD MPGN

15 23 Male Chronic GN MGN FSGS

16 24 Female NS MCD MGN

17 25 Female NS MCD MGN

18 28 Male Post-infectious NS MCD FSGS
Cases in which there was no previous diagnosis

1 5 Female NS Inadequate MCD

2 6 Male ARF Inadequate MGN

3 10 Male NS Nonspecific change MCD

4 12 Female NS Inadequate MesPGN

5 14 Male NS Inadequate MGN

6 16 Male NS See description MPGN

7 22 Male NS Inadequate FSGS

ARF: Acute renal failure, NS: Nephritic syndrome, CKD: Chronic kidney disease, GN: Glomerulonephritis, PSGN: Post-streptococcal glomerulonephritis,
MCD: Minimal change disease, MGN: Membranous glomerulonephritis, MesPGN: Mesangial proliferative glomerulonephritis, MPGN: Membranoproliferative

glomerulonephritis, FSGS: Focal segmental glomerulosclerosis
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Figure 2: Distribution of the various categories of histological diagnosis
over the course of the study period

of renal biopsies, the United Kingdom Medical Research
Council’s glomerulonephritis registry and the United
States Renal Data System annual report, which all show
that males were more represented in biopsy-proven renal
diseases.!'®] A few other studies have, however, reported
a female preponderance in their series while yet, others
have shown an equal sex distribution.*®! These variations
in the overall sex distribution are also reflected among
the various categories of renal diseases in the different
geographical locations earlier mentioned. It is interesting to
note, however, that many of the series that show an overall
female preponderance actually demonstrated a significantly
high proportion of females with lupus nephritis.*16!

Our study also showed a much lower mean age than
what has been reported in various studies from different
parts of the world.[24131516] This is not surprising since
about 69.7% of the patients in our study were younger
than 16 years old. While this may erroneously suggest
that renal diseases are more prevalent in our childhood
population, it may actually be due to the fact that fewer
biopsies were performed on adults in our hospital
during the study period. This may not be unconnected
with the fact that majority of our adult patients present
late to hospital at a time when renal biopsies are no
longer indicated for their initial diagnostic workup
and management. In fact, a previous study done in the
same center showed that 89.4% of all the patients who
died from CRF over a period of 5 years were older than
20 years old.!*”? During this time, diagnosis of CRF was
made by clinical, radiological and biochemical parameters
without recourse to renal biopsy.['” Interestingly, our
hospital has a better developed adult renal unit with
a dedicated adult renal ward, dialysis and transplant
programs unlike the pediatric section.

Just like various reports from different parts of the world,
NS was the most common clinical indication for renal
biopsy in our hospital.!*®21 This, however, contrasts
with reports from Hong Kong where persistent NNP was

reported to be the major indication for renal biopsy.t!
Although this may reflect differences in the renal biopsy
practices between the two centers, it may actually be due
to differences in the etiopathogenesis of renal disorders
between these regions. Indeed, it has been observed that
exposure to the same primary or secondary etiological
agent may result in various patterns of glomerular injury
in different individuals and that this may be related to
their ethnic origin and specific human leukocyte antigen
haplotypes."

Glomerulopathies constituted the largest group in
our series accounting for about 80% of all cases of
biopsy-proven renal disease. This is similar to various
reports from different parts of the world and seems to
underscore the importance of glomerular lesions in the
pathogenesis of renal disease.!?>?®! Interestingly, while
more than 80% of these glomerulopathies were diagnosed
in children younger than 16 years old, none was recorded
in any patient over the age of 50 years. It is possible
that glomerular lesions in our environment occur more
commonly in children but rare after the age of 50 years.
On the contrary, this may just be due to the fact that
relatively fewer biopsies are performed on adults in our
hospital as previously explained.

Although it is well recognized that the histopathological
patterns of glomerular diseases documented by various
authors have usually been at variance with one
another, different patterns of glomerulonephritis are
more commonly associated with particular age groups.
241 In fact, earlier studies in some parts of Nigeria
have reported higher incidence rates for MPGN but
much lower values for MCD in children.[?22>26] Qur
study, however, showed that MCD and MPGN were
the most prevalent forms of glomerulonephritis seen
in the pediatric age group even though a significantly
high proportion of our pediatric cases were also due
respectively to MesPGN, MGN, FSGS and PSGN. These
fairly common histologic varieties have been found to
also contribute significantly to renal diseases in Senegal,
Jordan and Brazil (FSGS) as well as Hong Kong, USA and
Australia (IgA nephropathy).[1131827-29) The increasing
role played by FSGS and MGN in the pathogenesis of
glomerular disease in children, as corroborated by our
study, may suggest changes in the etiopathogenesis of
glomerular lesions among our patients possibly related
to rising levels of environmental pollution and childhood
obesity.[?4! These forms of glomerulonephritis are,
however, known to constitute the bulk of steroid resistant
cases in children.¥ In sharp contrast to this, however,
our study showed that MGN and FSGS constituted the
major histopathological types of glomerulonephritis in
the adult population while MCD, MesPGN and MPGN

20 | Jan 2016 / Vol 26 / Issue 1

Indian Journal of Nephrology



Onwubuya, et al.: Renal diseases in Nigerians

were relatively few. The high frequency of MGN and
FSGS and the low frequency of MCD in the Nigerian
adult population are well recognized although some
authors have reported contrasting findings."!! While
the differences in the predominant histologic patterns
of glomerulonephritis between the pediatric and
adult populations may suggest differences in their
etiopathogenesis, they may also explain some of the
relative differences observed in their overall clinical
outcomes and responses to therapy. 2430

Tubulointerstitial nephropathy constituted only 7.9%
of all renal diseases in this study. This relatively low
frequency suggests a low prevalence of such lesions in
our population although it may have resulted from a
low rate of biopsy for such cases especially patients with
CRE a condition with which tubulointerstitial nephritis is
frequently associated. In fact the absence of drug-induced
interstitial nephritis in this study, a very common cause
of interstitial nephritis in our environment, is very
instructive.® It, therefore, becomes imperative that a
high index of suspicion is developed for such cases so that
appropriate investigations including renal biopsies may
be performed as this will form the basis for the institution
of the appropriate therapy.

The fact that, in 15.2% of the biopsies in this study,
the initial diagnosis, which was based solely on
routine H and E, was revised after the application of
histochemical stains, underscores the important role
these special stains play in the routine evaluation of renal
biopsies. In fact, findings from this study seem to suggest
that a diagnosis of MCD should not be entertained
without the application of these special stains as MCD
was the initial diagnosis in 14 of the 18 cases so revised.
Thus, despite the non-availability of IF techniques and
EM in many resource-poor countries including Nigeria,
histochemical stains should be routinely employed in
the evaluation of renal biopsies as this would go a long
way in improving the diagnostic yield obtainable from
the biopsies. Nevertheless, IF and EM still remain the
ultimate diagnostic techniques in the evaluation of renal
biopsies.

According to this study, there was no variation in the
overall pattern of biopsy-proven renal diseases as
glomerulonephritis remained the predominant histologic
diagnosis for each year of the study period. This seems to
suggest that the putative etiological factors responsive for
the major groups of renal disorders in our environment
have remained relatively constant over the years. It,
therefore, becomes imperative to identify these factors in
the hope that this would help in instituting appropriate
preventive measures.

Conclusion

This study showed that the majority of renal biopsies
received at our center during the period under review
were from male children below the age of 16 years.
NS was the most common indication for the renal biopsies
performed, while glomerular diseases accounted for the
majority of the renal lesions encountered. MCD and
MPGN were the most common glomerulonephritides
in the pediatric age group while MGN and FSGS were
the most common types among the adult population.
Nevertheless, MesPGN, FSGS, MGN and PSGN appear
to be playing increasingly more important roles in the
pediatric age group. Glomerular lesions were not seen
after the age of 50 years while lupus nephritis was also
relatively uncommon.

It is our hope that the information obtained from this
study will aid our understanding of renal disease among
the Nigerian population. It is also hoped that these
findings may form a foundation for further research into
different aspects of renal diseases in our environment.

This study is limited by the inability of the authors to
perform IF and/or EM in order to fully characterize
the glomerulopathies. Interestingly, it is possible that
majority of the cases in our series diagnosed as mesangial
proliferative glomerulonephritis are actually due to
IgA nephropathy, a disease that requires IF and EM for
definitive diagnosis.®" Furthermore, the findings from
this study may not necessarily be applicable to the general
population as the study was carried out in a single tertiary
health institution, which may have led to a selection bias.
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