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A Study of Clinical Presentation and Correlative Histopathological

Patterns in Renal Parenchymal Disease

Abstract

Suspicion and subsequent detection of renal disease is by an assessment of the urinalysis and renal
function in the clinical context. Our attempt in this study is to correlate initial presenting features
of urinalysis and renal function to the final histopathological diagnosis. A retrospective analysis
of 1059 native kidney biopsies performed from January 2002 to June 2015 at Amrita Institute of
Medical Sciences was conducted. Correlative patterns between urinalysis, renal function, and final
histopathological diagnosis were studied. Five hundred and eleven (48%) patients had nephrotic
syndrome. Out of these, 193 (38%) had pure: nephrotic syndrome, 181 (35.8%) had associated
microhematuria, 110 (21.7%) had microhematuria and renal failure, and 27 (5.3%) had only
associated renal failure. Minimal change disease (MCD) (30%), membranous nephropathy (30%),
and IgA nephropathy (29%) were the major diseases in the respective groups. Five hundred and
five (47.6%) patients had subnephrotic proteinuria. Out of these, 29 (5.6%) had only subnephrotic
proteinuria, 134 (27%) had additional microhematuria, 300 (59%) had subnephrotic proteinuria,
microhematuria, and renal failure, and 42 (8%) had subnephrotic proteinuria with renal failure.
Lupus Nephritis (45% and 40%) and IgA Nephropathy (32% and 21%) were the major disorders
in the subgroups respectively. Forty-two patients (3.7%) were biopsied for isolated renal failure
with bland urinary sediment. Cast nephropathy and acute interstitial nephritis were the major
diseases. Out of 89 patients with diabetes who were biopsied, 15 (16.8%) had diabetic nephropathy,
45 (50.5%) had no diabetic nephropathy, and 29 (32.5%) had diabetic nephropathy along with a
non-diabetic renal disease. Postinfectious glomerulonephritis was the major glomerular disease. IgA
nephropathy (22.2%) and membranous nephropathy (15.5%) were the major diseases in patients
with diabetes with no diabetic nephropathy. In our population, MCD and membranous nephropathy
formed the majority of diseases in biopsied nephrotic syndrome. Added microhematuria did not
seem to decrease the incidence of either disease on the whole. We found a significant number of
patients with membranous nephropathy with nephrotic syndrome, microhematuria, and additional
renal failure. IgA nephropathy formed a majority of cases with nephrotic syndrome, microhematuria,
and renal failure. The presence of renal failure regardless of other abnormalities in urinalysis showed
a trend toward IgA nephropathy. Membranous nephropathy may have a more varied presentation
than was originally thought and IgA nephropathy presenting as nephrotic syndrome may not be
uncommon. MCD is the major subgroup of diseases in the pediatric population and presents both as
nephrotic syndrome as well as nephrotic syndrome with microhematuria. Thus, urinalysis and renal
failure may be a valuable tool in assessing renal disease.
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Introduction the urinalysis, mainly proteinuria and
microhematuria along with severity of renal
failure in varying combinations, in the
appropriate clinical context. Although there
are established patterns of presentation for
most diseases, variations in presentation
occur based on the geographic area, age,
sex, and socioeconomic conditions. Our
attempt in this study is to correlate initial
presenting features of urinalysis and
renal failure to the final histopathological
diagnosis.

Percutaneous renal biopsy is the mainstay
of diagnosis of renal parenchymal disease.
General indications of renal biopsy
are significant proteinuria (>1 g/day or
equivalent spot protein/creatinine ratio),
microscopic hematuria with any degree of
proteinuria, unexplained renal impairment
(native or transplanted kidney), and renal
manifestations of systemic disease.

Often, suspicion and subsequent detection
of renal disecase is by an assessment of
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Methods

A retrospective analysis of 1059 native kidney biopsies
performed from January 2002 to June 2015 at Amrita
Institute of Medical Sciences was conducted. Correlative
patterns between urinalysis, renal failure, and final
histopathological diagnosis were studied. Desired ethical
clearance was obtained for the same. We defined nephrotic
proteinuria as urine protein more than 3.5 grams/day,
Subnephrotic proteinuria as urine protein less than
3.5 grams/day, microhematuria as more than 3 RBCs per
high power field and renal failure as S. Creatinine more
than 1.4 mg/dL

Results

1059 native kidney biopsies were analyzed. The general
trend of renal biopsies at our Institute is as follows:
229 IgA nephropathy (21.6%), 105 membranous
nephropathy (10%), 118 lupus nephritis (11.1), 93 minimal
change disease (MCD) (8.7%), and 85 focal segmental
glomerulosclerosis (FSGS) (8%). Mean age of our study
population was 38 years. 55.4% (587) were males and
44.6% (472) were female.

We divided our patients into two main cohorts: nephrotic
and subnephrotic proteinuria. Each cohort was further
subdivided into additional groups with microhematuria
and renal failure, and the disease distribution was studied.
For the purpose of discussion, we have categorized
these groups as: (I) Nephrotic syndrome, (II) Nephrotic
syndrome with microhematuria, (III) Nephrotic syndrome
with microhematuria and renal failure, (IV) Subnephrotic
proteinuria with microhematuria, (V) Subnephrotic
proteinuria with microhematuria and renal failure, (VI)
pure subnephrotic proteinuria, and (VII) Subnephrotic
proteinuria and renal failure. Group I had MCD (30%)
followed by IgM nephropathy (19%) [Figure 1]. FSGS
comprised 14% of this group. Nearly 16% of pure nephrotic
syndromes were proven membranous nephropathy. In
Group II and III, membranous nephropathy formed 30%
and 16% of the cases, respectively [Figures 2 and 3]. In
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Group II, membranous nephropathy comprised the major
subgroup (30%) followed by MCD (18%), FSGS (16%)
and IgA Nephropathy. In Group III, IgA nephropathy
formed the major subgroup of diseases (29%), followed
by membranous nephropathy (16%), FSGS (10%),
and postinfectious glomerulonephritis (8%) [Figure 3].
Group IV was comprised of lupus nephritis (40%) and IgA
nephropathy (34%) [Figure 4]. IgA nephropathy was the
major disease in Group V (32%) [Figure 5], lupus nephritis
comprised 45% of patients in Group VI [Figure 6], and IgA
nephropathy (21.4%) in Group VII [Figure 7]. Sixty-nine
patients with combinations of renal failure and proteinuria
were biopsied. The results are depicted in Figure 7. IgA
nephropathy formed the majority of patients in this group.
It was further subdivided into nephrotic and subnephrotic
proteinuria. A minor subgroup (42) of patients was biopsied
for unexplained renal failure without any abnormality in
urinalysis. Cast nephropathy (23.8%) and acute interstitial
nephritis (21.4%) were the major diseases in this group.
Results have been summarized in Figures 8-9 and Table 1.

Eighty-nine patients with type 2 diabetes mellitus were
biopsied for various indications. Fifteen (16.8%) patients
had pure diabetic nephropathy, 45 (50.5%) had no diabetic
nephropathy, and 29 (32.5%) had diabetic nephropathy
along with a nondiabetic disease. Postinfectious
glomerulonephritis was the major glomerular disease in
the latter group [Figure 10]. IgA nephropathy (22.2%)
and membranous nephropathy (15.5%) were the major
diseases in patients with diabetes with no diabetic
nephropathy [Figures 10 and 11].

One hundred and sixty-four biopsies (15.4%) were in
the pediatric population (<18 years). The trend of renal
biopsies was: 38 MCD (23.1%), 32 lupus nephritis (19.5%),
22 IgM nephropathy (13.4%), 10 IgA nephropathy (6%),
9 FSGS (54%), and 4 (2.4%) Dpostinfectious
glomerulonephritis. The mean age of children biopsied
was 11 years, and 57% (93) were males and 43% (70)
were females. After dividing pediatric biopsies into
similar groups as done for adults, Group I (pure nephrotic
syndrome) formed the major subgroup of pediatric bipsies
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Figure 1: Group I: Nephrotic syndrome

Figure 2: Group II: Nephrotic proteinuria + microhematuria
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Figure 3: Group lll: Nephrotic proteinuria + microhematuria + renal failure
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Figure 5: Subnephrotic proteinuria + microhematuria + renal failure
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Figure 7: Renal failure + proteinuria

(43.2%). Main diseases in this group were MCD (39%)
and IgM nephropathy (29.5%). Group II (19.5% of
pediatric biopsies) was comprised MCD (28%) and lupus
nephritis (21.8%). Groups IV and V formed 17% and 9%
of pediatric biopsies, respectively, and both groups showed
lupus nephritis as the major component (57% and 33.3%,
respectively).

Discussion

The prevalence of biopsy-proven renal disease varies
according to geographic areas, socioeconomic conditions,
race, age, and indications for renal biopsy. The onset
of many renal diseases is “silent,” and the diagnosis is
sometimes made by urine testing during a routine medical
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Figure 4: Subnephrotic proteinuria + microhematuria
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Figure 6: Subnephrotic proteinuria

RESULTS

Nephrotic Range Proteinuria (511)

I

Isolated (193)

MCD (58) 30%

IgM (37) 19%
Membranous (30) 15%
FSGS (26)

1gA (18)

Lupus (7)

Amyloid (3)

DPGN (2)

Rest- non specific

With Microhematuria (181)

Membranous (54) 30%
MCD (32) 17%

FSGS (29) 16%

IgA (18)

1gM (12)

Lupus (8)

MPGN (6)

Amyloid (3)

Rest- Non specific

With renal failure +
Micrhematuria (110)

IgA (32) 29%
Membranous (17) 15%
FSGS (11) 10%

DPGN (9)

MCD (6)

MPGN (5)

Lupus (3)

Amyloid (3)
Pauciimmune (2)

Rest: Non specific

505 (48%) patients had Nephrotic Syndrome with 193 pure nephrotics, 181
with microhematuria 110 with added microhematuria & renal failure & 27
nephrotics with renal failure alone.

Figure 8: Nephrotic proteinuria: Summary

examination. Previous analysis of native kidney biopsies
in India has been made at Christian Medical College,
Vellore.! Our attempt was to analyze the spectrum of
renal disease in Kerala and also to correlate final biopsy
diagnosis with the presenting urinalysis and renal failure.

Nephrotic syndrome may occur with a variety of
primary and systemic diseases. MCD is the dominant
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Sub Nephrotic Proteinuria (505)

Isolated (29) With Microhematuria (134) With renal failure +
Microhematuria (300)
IgA (5) Lupus (54) 40%
Lupus (13) 1gA (44) 33% IgA (97) 32%
IgM Nephropathy (1) FSGS (10) DPGN (47) 15%
Membranous (1) 1gA (18) 13.4% FSGS (16)
FSGS (3) DPGN (3) Lupus (37) 12%
Diabetic Nephropathy(1) HSP (5) Pauciimmune (29)
AIN (1) MPGN (1) AIN (10)
Rest- non specific Amyloid (1) Anti GBM (4)
Diabetic N (2) TMA (8)
Rest- Non specific Rest: Non specific

505 (48%) pati had subnephrotic p! ia. With 29 having isolated proteinuria,
134 (26.5%) with microhematuria, 300 (59%) with microhematuria and renal failure
and 42 (8.3%) had only added renal failure.

Figure 9: Subnephrotic proteinuria: Summary
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Figure 11: Nondiabetic renal disease without diabetic nephropathy

cause in children. In adults, approximately 30% have
a systemic disease such as amyloidosis, or systemic
lupus erythematosus; the remaining are due to primary
renal disorders such as MCD, FSGS, and membranous
nephropathy®®! Previous studies have shown that up
to 50% of cases of membranous nephropathy may
have microhematuria.l'” In Group II, membranous
nephropathy comprised the major subgroup (30%) as
opposed to our expectation of IgA nephropathy (10%) or
FSGS (16%) [Figure 4]. MCD formed the next major group
of diseases in this group (18%). Microhematuria has been
described in up to 29% of adult MCD.[" Thus, the classical
incidence of causes of nephrotic syndrome, i.e. MCD and
membranous nephropathy was not significantly altered
statistically with the inclusion of microhematuria. In Group
111, however, IgA nephropathy formed the major subgroup
of diseases (29%), interestingly followed by membranous
nephropathy (16%), FSGS (10%), and postinfectious
glomerulonephritis (8%) [Figure 3]. This is at odds with
classical descriptions of IgA nephropathy presentation,
where only 10% of IgA nephropathy cases present as
nephrotic syndrome with varying degrees of proteinuria
and renal failure.

Pauciimmune
SATI
¥ Oxalate
HigA
5 MN
B CTIN
®DPGN

DN plus

Figure 10: Biopsy-proven diabetic nephropathy + nondiabetic renal disease

Table 1: Group summary

Predominant disease
Minimal change disease
Membranous nephropathy

Group

Isolated nephrotic proteinuria
Nephrotic proteinuria +
microhematuria

Nephrotic proteinuria +
microhematuria + renal failure

IgA nephropathy

Subnephrotic proteinuria + Lupus nephritis

microhematuria

Subnephrotic proteinuria + IgA nephropathy
microhematuria + renal failure

Isolated subnephrotic proteinuria Lupus nephritis
Subnephrotic proteinuria + renal IgA nephropathy

failure

Group IV was dominated by lupus nephritis (40%) and
IgA nephropathy (34%) [Figure 7]. Previous studies in
India have shown a preponderance of Class IV and Class
II lesions,™ with which our reports are also in agreement
with 48% being ISN/RPS Class IV and 35% being Class
III. The proliferative pathology associated with these
classes explains the predominance of lupus in this group.
In our database, we had an almost equal percentage of IgA
nephropathy in Group III (29%), Group IV (34%), and
Group V (32%) although the absolute number of cases
was much more in the latter (97). These results are at par
with other studies with 30%—40% of IgA nephropathy
cases presenting with subnephrotic proteinuria and
microhematuria.['*14]

Thus, urine sediment and histopathological correlation is
useful in predicting the possibility of a disease process.
MCD and membranous nephropathy formed the majority
of diseases in biopsied pure nephrotic syndrome (62%).
The presence of added microhematuria did not seem to
decrease the incidence of either disease on the whole. We
found a significant number of patients with membranous
nephropathy with nephrotic syndrome, microhematuria,
and additional renal failure (16%). IgA nephropathy
formed a majority of cases with subnephrotic proteinuria,
microhematuria, and renal failure (42.5%) and close to 8%
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of pure nephrotic syndrome. The presence of renal failure £ R
regardless of other abnormalities in urinalysis showed a E E i o o o
trend toward IgA nephropathy. Membranous nephropathy ? 2E°L23°
may have a more varied presentation than was originally = t 5
thought and IgA nephropathy presenting as nephrotic @
syndrome with varying combinations of sediment may not PR
be uncommon. The sediment-based breakdown of major S E Z; o o o
glomerular diseases in our study is shown in Table 2. -§_ j?._’ _E aoeex
The prevalence of native kidney disease varies according S
to the geographic area, socioeconomic condition, race, age, o 58
demography, and indication of renal biopsy. A comparison “; = ln
between our study and other Indian studies is shown in S s Bl oo
Table 3. However, we were unable to find corresponding f:;.éaa § e E ; é e
studies classifying native kidney disease according to urine -|5 g =
sediment and their histopathological correlation, and as S|& g _;g_
to our knowledge, this is the first study to classify renal -_S
disease in this manner. 2 . N

g .
The profile of patients with diabetes with and without E f;.fé
diabetic nephropathy is as follows: 89 patients with diabetes 28 |o =g = -
were biopsied, 15 (16.8%) had histopathological evidence z ?E S F
of pure diabetic nephropathy, 45 (50.5%) had no diabetic 5|5 g
nephropathy, and 29 (32.5%) had diabetic nephropathy § i ‘g
along with a nondiabetic disease. Postinfectious §
glomerulonephritis was the major glomerular disease in g R
the latter group [Figure 11]. IgA nephropathy (22.2%) and .;5 g
membranous nephropathy (15.5%) were the major diseases g g E Sl = e
in patients with diabetes with no diabetic nephropathy = Ao -
[Figure 11]. Other diseases in biopsied patients with g .§
diabetes included MCD, pauci-immune glomerulonephritis, g °
amyloidosis, FSGS, lupus nephritis, and acute interstitial El
nephritis [Figures 10 and 11]. Nondiabetic renal E + E a\i
disease (NDRD) is seen as a cause of proteinuria and renal =& ‘5 E o o -
failure in type 2 diabetes mellitus. The clinical differences S E EE° SEo3 |2
between NDRD and diabetic glomerulosclerosis are not S|gss T E
clear. Other studies have shown MCD, vasculitis, or IgA = Z 5 § §
nephropathy with 20%-25% of patients with diabetes have § . g
NDRD.[!8:19] = < £
The pediatric population formed 15.4% of our sample size. : + g %D
They were also analyzed similarly. Major differences from % 'i;’ § 2Ssc22o2 E
the general population were the predominance of MCD in = _‘g" E |3 2 % e o ?,ﬂ
Groups I and II (MCD and membranous nephropathy in 2 4§ T’:
general population) and the predominance of lupus nephritis 2 8
in Group V (IgA nephropathy in general population). Other B ;
pediatric studies have shown predominant FSGS, IgA - )
nephropathy, MCD, lupus nephritis, and HSP nephritis as :n =
being major causes of pediatric renal disease.*?!! E '<§ § §go § %

~

Renal failure with proteinuria formed a small percentage = :E;- < “ '"é)
of biopsied diseases [Figure 11]. In this group also, = %"
membranous nephropathy and MCD dominated the . S
nephrotic syndrome group, thus establishing their presence s Z " TQ
throughout all combinations of nephrotic syndrome. IgA g % e
nephropathy, lupus nephritis, and acute interstitial nephritis g *;i; é § % E
comprised the other group with renal failure (subnephrotic g 8 % R E =|8
proteinuria). We observed that regardless of presentation, a > 2% 33 2|3
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Table 3: Comparison with other Indian studies

Variable Our study NIMS!! CMC Vellore!! PGI Chandigarh!"”!
Duration 2002-2015 1990-2008 1986-2002 -

Total number 1059 1849 5415 2947
Male:female ratio 1.25:1 1.5:1 - -

Mean age (years) 38 32.27 - -

MCD (%) 8.70 15.10 10.80 23.00

FSGS (%) 9.50 10.50 16.80 9.00
Membranous nephropathy (%) 9.90 7.00 9.50 10.00

IgA nephropathy (%) 21.50 4.40 8.40 4.00

Lupus nephritis (%) 11.00 14.60 6.90 22.00

MCD: Minimal change disease, FSGS: Focal segmental glomerulosclerosis, NIMS: Nizam’s Institute of Medical Sciences, CMC: Christian

Medical College, PGI: Postgraduate Institute

IgA nephropathy was the predominant disease in the
presence of renal failure (Groups III, V, and VII) as well as
the predominant NDRD in patients with diabetes without
biopsy-proven diabetic nephropathy. The incidence of acute
kidney injury in IgA nephropathy is rare (<5%), but renal
failure may be present in established IgA nephropathy. In
this setting, the presence of renal failure irrespective of
urinalysis finding may be a significant predictor for IgA
nephropathy.?

Conclusions

The analysis of urinary sediment and renal failure is a
useful tool in assessment of renal disease. In our study,
we observed that the presence of renal failure regardless
of other abnormalities in urinalysis showed a trend
toward IgA nephropathy. Membranous nephropathy may
have a more varied presentation, with microhematuria
and renal failure, than was originally thought and IgA
nephropathy presenting as nephrotic syndrome may not
be uncommon.
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