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abstract
aim: The aim is to determine the distribution of different classes of lupus nephritis based on renal biopsy and 
to correlate it with serum creatinine and proteinuria.
Objectives: To study the prevalence of different classes of systemic lupus erythematosus (SLE) using the 
International Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003 classification in our facility, and 
to determine the correlation between the histopathological features of different classes of lupus nephritis and 
the clinical and laboratory parameters.
Material and methods: Renal biopsy specimens with a clinical diagnosis of SLE by ARA criteria in a period 
of 3 years received in the laboratory were included in the study and were classified according ISN/RPS 2003 
classification. The clinical and laboratory data were obtained from patient files.
results: Out of 40 patients, 35 (88%) were females and 5 (12%) were male patients. Mean age was 32.7±10.7 
years. Majority of patients belong to class IV (53%) followed by class III (22%).
conclusion: In this study the commonest class of International Society of Nephrology (ISN)/Renal Pathology 
Society (RPS) classification is class IV and there is significant correlation between 24 h proteinuria with ISN/
RPS classes.
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introduction
Systemic lupus erythematosus (SLE) is a chronic 
relapsing multisystem autoimmune disease and 
is characterized by presence of autoantibodies 
directed against nuclear antigens affecting multiple 
organs which include kidney, joints, skin, brain, 
heart, serosa, lungs and gastrointestinal tract.

Lupus nephritis (LN) is immune complex disease 
that occurs in patients who meet American College 
of Rheumatology criteria for diagnosis of SLE [1]. 
Lupus nephritis is characterized by inflammatory 
damage to nephrons during the SLE flare with 
distinct clinical features involving nephrons and 
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thus showing variable histological findings. Thus, 
giving different lesions at a particular point of time.

Clinical spectrum of lupus nephritis ranges from 
mild proteinuria to rapidly progressive renal failure 
[2]. Around 60% of adults and 80% of children with 
SLE develop LN [3]. End-stage renal disease (ESRD) 
is the terminal event in lupus nephritis. Patients 
with LN have a 26- fold increased risk of early death 
in comparison with age related population.

Renal involvement is common in SLE [2]. The 
American College of Rheumatology recommends 
to do renal biopsy in SLE patients if they have 
one of the following: 24 h proteinuria >1g, or 
abnormal renal function or 24 h proteinuria >0.5 g 
along with either active sediments [2]. The typical 
feature in lupus nephritis is immune complex 
deposition, which shows a “full house” picture under 
immunofluorescence observation. The occurrence of 
the spectrum of renal disease in SLE patients varies 
from 35-90%, reflecting the great diversity in clinical 
manifestations and disease severity of LN [4].

Kidney biopsy is the main-stay for the diagnosis of 
LN. Material obtained by renal biopsy is evaluated by 
light microscope, immunofluorescence and electron 
microscopy where available. In many cases renal 
biopsy is instrumental in establishing diagnosis 
of LN [5, 6]. Most patients of LN can be diagnosed 
with study of light microscope, immunofluorescence 
with the aid of special stains. The morphological 
expression can vary considerably, among patients or 
within individuals over time, which is related to the 
location, quantity and pro-inflammatory properties 
of immune deposits [6].

The renal biopsy is performed not only for diagnostic 
purpose but also for the therapeutic and prognostic 
purpose [7]. The factors affecting outcome of disease 
are controversial with worse prognosis in male 
sex, black race, onset before puberty, persistent 
hypertension, impaired renal function, nephrotic 
syndrome, anemia, class IV nephritis and increased 
histological activity index scores [8]. However, 
the World Health Organization classification and 
National Institutes of Health (NIH) system of activity 
indices and chronicity indices do not lay emphasis of 
renal vasculature [9].

Not many studies are there with respect to the 
frequencies of histological classification of LN classes 

in southern part of India. Therefore, we attempt 
to look at the frequency of various classes of LN in 
patients in tertiary hospital in southern India.

Methodology
This is a retrospective and prospective observational 
study conducted in Department of Pathology, Krishna 
Institute of Medical Sciences Hospital over a period 
of 37 months from January 2015 to February 2018. 
A total of 40 patients were included in the study 
who fulfilled the inclusion and exclusion criteria and 
consent was obtained from all the patients.

inclusion criteria
The patients who fulfilled the revised American 
College of Rheumatology (ACR) criteria for systemic 
lupus erythematosus.

exclusion criteria
Patients who are not satisfying criteria of systemic 
lupus erythematosus. After proper history and 
consent histologically confirmed patients of LN 
(classified based on ISN/RPS 2003 classification) 
were studied and correlated with laboratory 
parameters. Ethical clearance from the institutional 
ethical committee was obtained.

Data were collected as per the case report form. 
Two cores received, one in normal saline and one 
in formalin solution. The tissue was placed in 10% 
formalin for light microscopic (LM) examination 
and in saline for immunofluorescence (IF) studies. 
For LM, multiple step serials from renal core were 
stained and studied using hematoxylin and eosin, 
periodic acid-Schiff, Masson’s trichrome stain, and 
Jones silver methanamine stain. For IF, the biopsy 
specimens were washed in phosphate-buffered 
saline (PBS) thrice followed by embedding the tissue 
for frozen section in optimum cutting temperature 
medium. Once the tissue was frozen, 2–3 micron 
thin sections were cut. The slides were then stained 
with fluoroscein-isothiocynate (FITC) labeled 
anti-human antibodies of IgG, IgA, IgM, C3, C1q, 
kappa, and lambda light chains. The slides were then 
incubated for an hour at 37oC. After incubation the 
slides were again washed thrice with PBS, mounted 
with glycerin and viewed under immunofluorescent 
microscope Olympus.

The whole data was entered in Microsoft excel 
master sheet and analyzed using statistical 
Windostat 9.3 software. As the data was qualitative 
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and quantitative, data was subjected to t-test and 
ANOVA test used to assess the association between 
these parameters. A value of p < 0.05 was taken as 
significant and < 0.01 as highly significant; whereas, 
p > 0.05 was taken as non-significant.

results
Age of the patients ranged from 15 - 61 years. The 
mean age was 32.7±10.7 years. Minimum age was 
15 years and maximum age was 61 years. Majority 
was females 35/40 and males were 5/40 cases, M : 
F ratio was 1:7.

lupus nephritis class distribution
class IV constituted 24 (53%) patients followed 
by 9 patients (22%) in class III, 4 (10%) patients 
each for class II and class V and 2 (5%) patients of 
class I (Table 1). In our series, there was no class VI 
patient.

anti double stranded Dna
Anti double stranded DNA was positive for 34 (85%) 
patients and negative for 6 (15%) patients.

Table1: LN class distribution.

Class Renal lesion No. of patients Frequency
Percentage 

(%)
Total

I Normal glomeruli 2 2 5 2

II
Pure mesangial GN 4 10

4Mild hyper cellularity 2
Moderate hypercellularity 2

III
Focal and segmental GN 9 22

9Active necrotizing lesions 6
Active and sclerosing lesions 3

IV
Diffuse proliferative GN 21 53

21
Necrotizing lesion &/ with crescents 21

V
Diffuse membranous GN 4 10

4Pure membranous lesions 3
Associated with class III 1

VI Advanced sclerosing GN 0 0 0 0

Total 40

The mean 24h proteinuria was highest for class V 
(6.74±3.96) followed by class IV (2.067±1.075), class 
III (1.526±1.036) and least proteinuria observed 
in class II (0.673±0.841) and class I (0.966±0.81) 
indicating that higher the class higher the protein 
excretion. This study showed significant association 
of 24h proteinuria with ISN/RPS classification 
system of LN (p = 0.0001) as mentioned in Table 2.

Mean serum creatinine was higher in class IV 
(1.88±1.27) than class V and class III as mentioned 
in the Table 2. No correlation of serum creatinine 
with LN classes. However, the number of cases of 
class V is limited.

Significant correlation is seen between A/I and C/I of 
class IV with serum creatinine and 24h proteinuria. 
Significant correlation seen between only A/I of 
class III with serum creatinine and 24h proteinuria.

No significant correlation is seen between C/I of 
class III with serum creatinine and 24h proteinuria 
as mentioned in Table 4.

Immunofluorescence pattern
Twenty four (60%) biopsies showed full house 
staining with positivity for immunoglobulin’s IgG, 
IgA, IgM, complements C3c, C1q, Kappa and Lambda, 
15 (37%) patients did not show full house staining 
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Table 2: Association between biochemical parameters and ISN/RPS classification system.
Class I

n=2
Class II

n=4
Class III

n= 9
Class IV

n=21
Class V

n=4
p- value

24h proteinuria
(gm/day) 0.966±0.81 0.673±0.841 1.526±1.036 2.067±1.075 6.74±3.96 0.0001
Creatinine
(mg/dl) 0.57±0.007 0.9225±0.35 1.077±0.43 1.88±1.27 1.42±0.838 NS(0.137)

Hemoglobin % 12.05±0.77 10.825±1.147 10.78±2.23 10.73±1.80 8.05±0.939 NS (0.07)

GFR 90±0 76.475±16.56 64.03±18.35 51.66±28.53 55.98±29.81 NS(0.158)

Anti ds DNA 
levels 2.845±2.76 1.705±2.66 5.94±4.23 5.78±2.02 5.05±3.27 NS (0.09)

and one(3%) patient of class I showed negative 
for all (Table 4). Out of forty patients, 15 patients 
showed non full house picture (Figures 1 to 6).

Table 3: Correlation of activity and chronicity 
indices with serum creatinine and 24h proteinuria 
of class III & IV.

Variables correlated P value

Class III A/I X Serum creatinine 0.0130

Class III A/I X 24h proteinuria 0.0439

Class IV A/I X Serum creatinine 0.0001

Class IV A/I X 24h proteinuria 0.0001

Class III C/I X Serum creatinine 0.678

Class III C/I X 24h proteinuria 0.6131

Class IV C/I X Serum creatinine 0.0041

Class IV C/I X 24h proteinuria 0.0003

Table 4: Showing distribution of immunoglobulin’s, 
complements and light chains.

Immuno-
fluorescence

Positive patients 
(n/15)

Percentage
(%)

IgG 12 80

IgA 5 35.71

IgM 3 21.42

C3c 11 78.57

C1q 12 80

Kappa 11 78.57

Lambda 10 71.42

Figure 1: Class I LN showing normal glomeruli on light 
microscopy (40x H&E).

Figure 2: Class II LN showing mesangial hypercellularity 
(40x H&E).

Figure 3: Class III LN showing focal lupus nephritis (40x 
H&E).
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Figure 4: Class IV LN showing wire loop deposits and 
hyaline thrombi (40X H&E).

Figure 5: Class V LN showing diffuse membranous 
thickening of glomerular capillary walls (40xH&E).

Figure 6: Class V LN highlights spiking of GBM (40x SM-
PAS).

Discussion
Forty patients who fulfilled the ACR criteria of SLE 
and underwent renal biopsy were included in the 
study conducted at Department of Pathology, KIMS 
Hospital, Secunderabad.

The age of patients ranged from 15 – 61 years. Mean 
age of the patients was 32.7 ±10.7 years similar to 

Nasri et al. [3] and Okpechi et al. [10] more than 
31± 4.2 years as of Ismail et al [11], Merza et al 
[12]. Majority of the patients in this study were in 
the 4th decade of life followed by 3rd and 2nd decades 
respectively as observed in study by Anureet et al. 
[13].

The most common class was class IV (53%) followed 
by class III (22%), V (10%), II (10%) and I (5%) in 
descending order, similar to many other studies [2, 
5, 11, 13, 14, 16]. No case of class VI observed in our 
study.

There was female preponderance. Out of 40 patients, 
88% (n = 35) were female and 12% (n= 5) were 
male. Female to male ratio was 7:1 similar to the 
study [14, 15].

The mean serum creatinine was 1.497±1.06 across 
all classes of LN. Patients of class I had a mean 
serum creatinine of 0.575±0.007, class II had mean 
serum creatinine of 0.9225±0.350, and class III had 
mean serum creatinine of 1.077±0.431 while class 
IV had mean serum creatinine of 1.88±1.27, class 
V had mean serum creatinine of 1.42±0.83. Mean 
serum creatinine was progressively increasing from 
class I to class IV similar to many other studies [2, 
4, 17], while class V had a mild decrease in serum 
creatinine, this could be explained by the significant 
activity which may be seen in class IV. The mean 24h 
proteinuria was 2.175±2.171 across all LN classes.

Correlation between 24h proteinuria and ISN/
RPS 2003 LN classes was found to be statistically 
significant and is in agreement with study by Panda 
et al. [2], and Ajeeth et al. [4].

Twenty four hour urine protein excretion of >500 
mg/day was noted in 85% patients. The highest 
protein excretion was found in class V (6.74±3.96) 
followed by class IV (2.067±1.075). Statistical 
analysis showed significant association (p value= 
0.0001) with progressive increase in proteinuria 
from class I to class V.

High serum creatinine and greater degree of 
proteinuria indicate severe disease presentation 
emphasizing that early diagnosis, and prompt and 
aggressive treatment of LN to improve outcomes of 
LN.
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The mean activity index was high in class IV 
(9.28±4.19) compared to class III (3.66±2.738), 
similar to study by Anureet et al. [13], while in our 
study mean chronicity index was high in class III 
(1.77±0.97) compared to class IV (0.809±0.980).

High activity index suggests presence of severe 
active lesions in the kidney and these patients are 
likely to have high serum creatinine. There was 
significant correlation between activity index of 
class III with serum creatinine (p value = 0.0130) 
and 24 h proteinuria (p value= 0.0439). There was 
significant correlation between activity index of 
class IV with serum creatinine (p value = 0.0001) 
and 24h proteinuria (p value= 0.0001).

Therefore, there is significant correlation of activity 
index of proliferative lesions (class III & IV) with 
serum creatinine and 24h proteinuria. Thus, 
immediate intervention is advised when activity 
index is high to arrest the progress.

In study by Nasri et al [3] they found tubular atrophy 
with interstitial fibrosis (chronicity index) best 
correlated with serum creatinine and proteinuria. 
However, present study there was no correlation 
between chronicity index of class III with serum 
creatinine and 24h proteinuria since our cases did 
not show significant tubulointerstitial changes. 
There was a significant correlation between 
chronicity index of class IV with serum creatinine (p 
value=0.0041) and 24h proteinuria (p value=0.0003) 
is noted.

Microscopic hematuria was significantly higher in 
class V (75%) compared to class IV (71%) unlike 
Bancha et al. [18] where highest microscopic 
hematuria was found in class IV. Microscopic 
hematuria is absent in class I patients. Mean GFR 
was 52.3±24.8.

Hemoglobin was found to be low in class V 
(8.05±0.939) followed by class IV (10.73±1.80). 
The exact cause of anemia has to be determined by 
complete hematological work up which includes 
bone marrow study to look for drug induced marrow 
suppression which was not done in present study. 
Erythropoietin levels study is recommended as a 
part of workup to rule out anemia due to progressive 
renal failure.

ANA was found positive in all the 40 patients 
(100%). Similar observation was seen in study by 
Ismail et al. [11]. Anti ds DNA was found positive in 
85% patients, similar to studies by Ismail et al. [11] 
and Okpechi et al. [10].

In our study we found 24 (60%) biopsies showing 
full house pattern of immunoglobulin deposition 
similar to observation in studies by Baqui et al [16]. 
One case of class I LN had no IF deposits explaining 
that this could be a patient of lupus podocytopathy, 
which is diagnosed only by EM. The most common 
immunoglobulin found was IgG (80%) and C1q 
(80%) similar to studies by Baqui et al [16]. The next 
common was C3c (78.57%) and lambda (78.57%).

conclusion
The results from our study in biopsy proven cases 
of LN largely concur with the previously reported 
studies from other parts of the world. We conclude 
that in our study the commonest class of ISN//
RPS classification is class IV and there is significant 
correlation between 24h proteinuria with ISN/
RPS classes. This study also suggests that renal 
biopsies are essential for evaluation of renal status, 
determination of LN classes and management 
guidelines.
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