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Abstract

Clinicopathological presentation of lupus nephritis (LN) patients varies with different race and ethinicity of the population. Only few studies
describe clinicopathological spectrum of LN patients in the Indian population. The aim of this study was to determine the clinicopathological
spectrum of LN in the North-East Indian population. This was a retrospective observational study that included patients with LN at a tertiary
care center in North-East India from March 2007 to August 2018. Clinical and histopathological data at the time of presentation were collected
from hospital records. Renal biopsies were examined by light microscopy and direct immunofluorescence techniques. A total of 340 patients of
LN were included in this study. The mean age of presentation was 22.42 + 4.3 years. The minimum age at presentation was 8 years and 18.8%
belonged to the <18 year age group. The present study showed a male:female ratio of 1:8. The majority of patients were of class IV (71.9%).
Arthralgia (47.1%) and anemia (60.3%) were the most common presenting symptom and sign, respectively. Immunoglobulin (Ig) G was the most
abundant immunoglobulin (positive in 98.47%) and the least positive was IgA (positive in 41.18%). Complement (C) 3 and Clq were positive
in all. Full house deposition was found in 59.3% of the biopsies. The rates of hypertension, microscopic hematuria, renal dysfunction, and
nephrotic syndrome were 43.5, 59.12, 45.9, and 35.3%, respectively. Patients of LN in the North-East Indian population present at an earlier age
with a more severe form of the disease (class IV) at the time of presentation.
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Introduction o . . . .
biopsies play an important role in the diagnosis, manage-

Lupus nephritis (LN) is one of the most important and severe ment, and prognosis of patients with LN. There is generally
complications of systemic lupus erythematosus (SLE) (1). a good correlation between the morphological lesions and
In the SLE population, 40-70% of the patients develop LN clinicolaboratory features; however, this might vary in some
in their natural clinical course of the disease (2). Kidney cases (3). Hence, kidney biopsies are essential to accurately
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determine the extent of parenchymal damage in LN and to
guide treatment. Despite the advancement in the therapy of
lupus, conversion rate to end-stage renal disease (ESRD) has
remained around 10% in 5-10 years of disease course, which
has remained unchanged over the last 3 decades (4, 5).

The prevalence of LN is higher in Indo-Asians (Asians of
the Indian subcontinent) in comparison to the white popu-
lation, although long-standing prognosis is similar in both
populations (6, 7). So, race is also an important factor to pre-
dict severity and outcome in LN. Presently, only a few studies
are available which throw light on the exact clinicopathologi-
cal spectrum in LN patients in the Indian population.

Materials and Methods

This was a retrospective observational study done in the
Department of Nephrology, Gauhati Medical College and
Hospital Assam, a tertiary referral center for the whole of
the North-Eastern part of India. In this study, we aimed to
conduct a retrospective analysis of the clinico-pathological
features of biopsy-proven LN patients. The patients fulfilled
the revised American College of Rheumatology (ACR) cri-
teria for SLE (8). LN cases confirmed through renal biopsy
were classified according to the 2003 ISN/RPS LN classifi-
cation (9).

The study was conducted from March 2007 to August
2018. All performed renal biopsies were sent to a reference
laboratory and reviewed by the same nephropathologist.
Patients with renal biopsy having more than 10 glomerli
were included in this study. Patients with uncontrolled dis-
ease in any organ system not related to SLE or LN, con-
comitant chronic conditions requiring immune-suppressive
treatment, history of renal or any other organ transplant,
viral ( like hepatitis B, hepatitis C, human immunodeficiency
virus) infection, and those who did not provide consent were
excluded.

Light microscopy and direct immunofluorescence tech-
niques were used to examine the renal biopsy tissues. For
light microscopy, biopsy specimens were fixed in 4.5% buff-
ered formaldehyde (4.5%). Stains employed in examina-
tion included periodic acid-schiff, hematoxylin and eosin,
Masson’s trichrome, and silver methenamine. Pathological
parameters in light microscopy examination, such as activ-
ity indexes (AI) and chronicity indexes (CI), were assessed by
renal histopathologists by using a semiquantitative scoring
system of specific biopsy features (10, 11).

The immunofluorescence intensity of immunoglobulin
IgG, IgA, IgM, complement 3 (C3), and complement 1q
(Clq) deposition were graded semiquantitatively from 0 to
4+. Electron microscopy examination was not done.

Detailed clinical data of each patient were thoroughly
analyzed retrospectively. Informed consent was taken from
the patients using contact numbers retrieved from hospital

records. Approval from the Ethics Committee of GMCH
(with the ethics code of MC/190/2018/Pi-1/145), Assam,
India, was taken. Baseline clinical examination included
serum anti-ds DNA antibodies, anti-neutrophil antibody
(ANA), hemoglobin (Hb), red blood cell count, total white
blood cell count (TLC), platelet count, serum albumin,
serum creatinine (S.Cr), complement 3(C3), complement 4
(C4), urine routine microscopy, and 24-h urine protein.

Statistical analysis

Statistical software, Statistical Package for the Social Sci-
ences (SPSS version 22.0), was used to analyze relevant data.
Categorical data were presented in the form of numbers and
percentages. Continuous data were expressed as mean *+
standard deviation (SD).

Results

A total of 340 patients of LN were included in this study.
Among all of the included 340 LN patients diagnosed
during this duration in the Department of Nephrology
GMCH Guwahati Assam, 301 (88.53%) were females and 39
(11.47%) were males (Figure 1). The male to female ratio was
1:8 and the average age was 22.42 + 4.3 years at the time of
presentation. The minimum age at presentation was 8 years
and 64 patients (18.8%) belonged to the <18 year age group.

Hypertension was found in 148 (43.5%) patients, and their
mean systolic and diastolic blood pressures were 139.38 +
15.86 mm Hg and 83.6 + 8.24 mm Hg, respectively. The most
common clinical symptom at the time of presentation was
arthralgia seen in 47.1% (n = 160) of the patients. Anemia

u Male

m Female

Figure 1: Gender distribution of the study population.

Journal of Renal and Hepatic Disorders 2021;6(1): 1-6 2



was the most common presenting sign, seen in 60.3% (n =
205) of the patients. Regarding other clinical presentations,
fever was present in 30.6% (n = 104) patients, malar rash in
24.7% (n = 84) patients, photosensitivity in 25.9% (n = 88)
patients, oral ulcer in 24.7% (n = 84) patients, alopecia in
18.8% (n = 64) patients, serositis in 10.6% (n = 36) patients,
thrombocytopenia in 14.1% (n = 48) patients, and leukocy-
topenia in 14.1% (n = 48) patients. Neurological disorder
(2.4%) was the least common clinical presentation in LN
patients (Table 1 and Figure 2).

Hematuria was found in 59.12% (n = 201) patients. Among
the 340 patients, 35.3% (n = 120) fulfilled the definition of
nephrotic syndrome, and 45.9 % (n = 156) patients were
admitted with renal dysfunction. The mean values of hemo-
globin, serum creatinine, serum albumin, and 24-h urinary
protein were 11.12 £ 0.09 g/dL, 2.28 £ 0.045 mg/dL, 2.32 +
0.032 g/dL, and 2.22 + 0.122 g/day at the time of presentation,
respectively. Mean titer of serum ANA and Anti-dsDNA
were 2.17 + 0.48 and 2.20 * 0.46, respectively (Table 2).

On histopathological evaluation, the number of average
glomeruli per biopsy was 17.47 £ 2.82. Pursuant to light
microscopy features, patients were classified into different
classes. Class IV was the most common morphological pat-
tern (63.6%) with 49.4% having class IV-G and 14.2% having
class I'V-S. Class III was seen in 10.6%.

In light microscopy, the average Al was 7.28 * 3.22 and
average CI was 3.79 + 1.58. The semiquantitative scale average

Clinicopathological features of lupus nephritis

Table 1: Clinical features of our study population (in
percentage).

Number of
patients

Clinical & lab parameters Percentage

70

60

50

40-

30+

20+

B Percentage

Figure 2: Clinical features of lupus nephritis patients at the time of presentation.
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Table 2: Clinical and lab parameters of lupus nephritis
patients at the time of presentation.

Clinical and lab Mean = SD Range

parameters

No. of patients = 340
Gender (M/F) = 39/301

(1:7.72)

Age (years) 2242+t 14 8-37

Hb (g%) 11.12 £0.09 8.7-13.8
S.Cr (mg/dL) 2.28 £0.05 0.8-4.8
Serum Albumin (g/dL) 2.32£0.03 0.9-3.1
24 h Urine protein (g/day) 2.22 £0.12 0.50-12.4
ANA (04 + 2.17£0.48 0-3.0
semiquantitative scale)

Anti-ds DNA (04 + 2.20 £ 0.46 0-3.0

semiquantitative scale)
SBP (mm-Hg)
DBP(mm-Hg)

139.38 £15.86  120-170

83.6 +8.24 66-96

Hb: Hemoglobin; S.Cr: Serum creatinine; ANA: anti-nuclear
antibody; ds DNA: Double-stranded deoxyribonucleic acid;
SBP: systolic blood pressure; DBP: Diastolic blood pressure.

cellular crescent score was 1.25 + 1.36, average karyorrhexis/
fibrinoid necrosis score was 1.05 £ 0.55, and average inter-
stitial inflammation score was 1.22 = 0.56. Glomerular leu-
kocytosis score was 1.21% =% 0.74, average endocapillary
hypercellularity score was 1.15 £ 0.64, and average subendo-
thelial immune deposition score was 1.34 + 0.68.

In CI, average fibrous crescent score was 0.59 * 0.49, aver-
age tubular atrophy score was 0.95 + 0.37, average interstitial
fibrosis score was 0.97 £ 0.41, and average glomerular sclero-
sis score was 1.31 = 0.47.

Immunofluorescence parameters on semiquantitative scale
average IgG score was 2.13 + 0.59, average IgM score was
1.98 £ 0.38, average IgA score was 0.41 + 0.63, average C3
score was 1.98 + 0.12, and average C1q score was 1.60 £ 0.49.
Full house immune deposition was found in 41.18%. In the IF
study, IgG was most abundant and found positive in 98.47%
(n = 328) and least positive was IgA which was positive in
41.18% (n = 140). C3 and Clq were positive in all patients.

Discussion

LN is a common and the most debilitating complication of
SLE and can present with any type of glomerular injury (12).

Table 3: Frequency distribution of patients according to
ISN/RPS classification of lupus nephritis.

Biopsy

No. of biopsies 340

No. of glomeruli 17.47 £2.82 11-24
Class Frequency Percent
I 28 8.2
\% 20 5.9
VI 8 2.4
I 36 10.6
V-III 4 1.2
IvV-S 48 14.2
IV-G 168 49.4
V-1V 28 8.3

1I: Class two; I1I: Class three; IV: Class four; V: Class five; S:
segmental; G: Global.

This study was carried out to examine the clinicopathologi-
cal characteristics of LN among North-East Indian patients.
It is crucial to investigate whether evidence of nephropathy is
present or not in patients with SLE since patients with renal
involvement have a far poor prognosis than those without
renal pathology (13).

The study included adults as well as children. Mean age at
the time of presentation was 22.42 * 4.3 years. Minimum age
of presentation was 8 years and 64 patients (18.8%) belonged
to the <18 year age group. One study from Bangladesh,
done in 2006, showed that the mean age of the LN patients
was 26 * 11.97 years (14). Mean age of LN patients were
35.4 years and 33 * 14 years, respectively, in studies in Sin-
gapore and China (15, 16). A study in Iran showed a mean
age of 25.6 = 10.3 years (17) and in other studies, the mean
age varied from 33.5 & 14 years to 36.8 * 13.8 years (18, 19).
Age of presentation of LN patients of our study is similar
to patients in Iran and Bangladesh but differs from those in
China and Singapore. Our patients with LN present a decade
younger than their Chinese counterparts, which may be due
to different ethnicity (20).

The present study shows a male to female ratio of 1:8, sim-
ilar to the studies from UK, Iran, and Bangladesh having a
male to female ratio of 1: 8, 1:13, and 1:10, respectively (14,
17, 21). Our study differs from the studies carried out in Sin-
gapore and Pakistan showing a male: female ratio of 1:4 and
1:2, respectively (15, 22). This difference could be due to the
racial and geographical variation of LN. This establishes the
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Table 4: Microscopic characteristics of renal biopsy in LN
patients.

Light microscopy Mean Range
Al score 7.28 £3.22 0-13
Cellular crescents 1.25 £1.36 0-6
Karyorrhexis/fibrinoid necrosis 1.05 £ 0.55 0-6
Interstitial inflammation 1.22 £ 0.56 0-3
Glomerular leukocyte 1.21 £ 0.738 0-3
Endocapillary hypercellularity 1.15 £ 0.64 0-3
Subendothelial immune 1.34 £ 0.68 0-3
deposition

CI score 3.79£1.58 0-9
Fibrous crescents 0.59 £0.0.49 0-3
Tubular atrophy 0.95 £ 0.37 0-3
Interstitial fibrosis 0.97 £ 0.41 0-3

Glomerular sclerosis 1.31 £0.47 0-3

Immunofluorescence parameters

IgG 2.13 .£0.59 0-3
IgM 1.92 £0.382 0-2
IgA 0.41 +0.63 0-1
Clq 1.60 £ 0.49 1-2
C3 1.98 £0.12 1-2

Al: Activity index; CI: Chronicity index; Ig:
Immunoglobulins; C1q: Complement 1q; C3:
Complement 3.

fact that clinical manifestations vary according to the geo-
graphic location of the patients with LN (17, 23). More male
patients than usual for LN in some studies was explained to
some extent by the slight male dominance in reaching the
tertiary care center for the same disease than their female
counterparts.

In our study, maximum patients were of class IV — 71.9%
(n = 244); among them, isolated class IV were 63.6% (n =
216). Class IV-S had 14.2% (n = 48). In a Bangladeshi study,
ISN/RPS class IV-G was found to be the most frequent, rep-
resenting about 64.7% of the total cases, and 11.8% cases
were class [V-S patients (14). One Chinese cohort study with
172 patients belonging to ISN/RPS class IV patients found
152 cases in class IV-G and only 20 cases in class IV-S (12).
In a pediatric LN study by Shrivastava et al., class IV LN
was the most common class (24).

Clinicopathological features of lupus nephritis

In our study, the most common clinical symptom at the time
of presentation was arthralgia (47.1%), and anemia (60.3%)
was the most common presenting sign. In Baqui et al.’s study,
the most common clinical presentations of the patients at the
time of renal biopsy was arthralgia (82.4%) (14).

In immunofluorescence, our study showed 100% cases of
any type of glomerular deposits. Regarding immunoglob-
ulins, IgG was most abundant and was positive in 98.47%,
and the least positive was IgA (positive in 41.18%). C3 and
Clq were positive in all patients. Nossent et al. found that
98.5% of their biopsies showed glomerular deposits and
C3 was found to be the most common (93%), followed by
IgM (88%), IgA (84%), and IgG (78%) (25). Das et al. also
showed C3 deposition in 96.2% cases, followed by IgM in
84.6% cases of patients of LN (26). In Baqui et al.’s study,
1gG (85.29%) was the most common immunoglobulin. The
next common was C3, which was present in 79.4% of the
renal biopsy specimens (14).

In our study, full house immune deposition was found in
41.18% of the biopsies. Das et al. also found a full house
pattern of immunoglobulin deposition in 67% of the biop-
sies (26). Baqui et al.’s study showed full house deposition in
59.3% of the biopsies (14).

Hypertension was found in 43.5% of the patients in our
study. Hematuria by urine examination was diagnosed in
59.12% of LN patients in our study. In our study, 35.3% of
the patients fulfilled the definition of nephrotic syndrome.
Studies on LN patients reported that the prevalence of hyper-
tension, microscopic hematuria, and nephrotic syndrome
was 30, 80, and 50%, respectively (27). Almost half (45.9%)
of the patients were admitted with kidney dysfunction in our
study. In a study by Anne et al. on LN, approximately 40%
of the affected individuals developed some degree of renal
impairment (28).

Study Limitations

This study has some limitations mainly due to its retrospec-
tive design and being a single-center study. Also, electron
microscopy was not available at our center, again limiting
this study.

Conclusion

This study represents significant data to understand the clini-
cal and morphological presentation of LN in the North-East
Indian population. Patients of LN in the North-East Indian
population have an earlier age of onset of disease, a more
severe form of the disease at the time of presentation (class
IV disease). Severe and earlier age of presentation of LN
underscores the need for biopsy at the earliest and treating
promptly to improve the long-term outcome of LN. Arthral-
gia and anemia were the most common presenting symptom
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and sign, respectively. Neurological disorder was the least
common clinical presentation.

Disclosure

This is an original work and has not been published else-
where. The paper has been approved by the authors’ team.
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