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Abstract

Objective: To assess the long-term outcome of lupus nephritis in children with systemic lupus erythematosus followed up over 12
years at a tertiary care teaching hospital in Eastern India.

Material and Methods: This is a retrospective observational study of the clinicopathological presentation, management, and out-
come in 46 children with lupus nephritis over a period of 12 years at a tertiary teaching hospital in Eastern India. Mortality was com-
pared between different lupus classes and therapy groups with Kaplan-Meier analysis and log-rank test

Results: The incidence of lupus nephritis was 58.97% [95% confidence interval (Cl) 48.06%-59.89%)] with the mean age at presenta-
tion being 10.2+2.43 years (range 5.5-14.5) years. Majority belonged to class IV (30.43%), followed by class Il (26.91%), class Il (23.91),
and class V (8.70%). Outcome analysis of children with lupus nephritis over 12 years revealed that 24 (52.17%) achieved complete
remission of disease activity, 5 attained partial remission, 4 continued to have active disease, 5 developed end-stage renal disease
(ESRD), and 8 died. Overall mortality thus observed was 17.39% with septicemia in the background of ESRD being the commonest
cause. No significant difference in mortality was observed between different lupus nephritis classes or therapy arm groups.
Conclusion: The study throws light on various aspects of lupus nephritis and their long-term outcome patterns in children from
developing countries such as India.
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Introduction

Systemic lupus erythematosus (SLE) is an autoimmune disorder that manifests as a chronic inflammatory
disorder with multisystem involvement. The presentation is highly variable, the disease follows a relapsing
and remitting course, and although standardized treatment has improved the short- and medium-term
outlook, long-term prognosis remains poor in children with lupus with major organ involvement (1). Lupus
has a higher incidence of renal involvement in children than in adults (2-4). Lupus nephritis is seen in nearly
50% patients with pediatric-onset SLE (pSLE), which may manifest as asymptomatic urinary findings, acute
kidney injury, and even chronic renal disease (5). Renal involvement remains one of the important factors
influencing management and long-term prognosis of pSLE (6-9). There is some evidence that the progno-
sis of lupus nephritis in developing countries is worse than that in developed countries (10). Some studies
from other parts of India have highlighted the long-term outcome in children with lupus nephritis (11, 12),
but there has been no detailed report from Eastern India.

This study aimed to evaluate the long-term outcome of lupus nephritis in pSLE followed up over 12 years
at a tertiary care teaching hospital in Eastern India. The outcome of half these children with 8 years of fol-
low-up has been previously reported (13).

Material and Methods

Patient selection

A retrospective observational study was conducted with follow-up data on pSLE from the pediatric rheu-
matology clinic collected over the past 12 years from in the institute concerned. The study was conducted
in accordance to the guidelines of the Institutional Ethics Committee for human research. As it was a ret-
rospective study, requirement for informed consent was waived. Children with SLE, defined according to
the American College of Rheumatology (ACR) 1997 revised criteria, who developed lupus nephritis in due
course or presented with lupus nephritis within 12 years of age were included (14-16). Data on disease
onset, biopsy findings (expressed in terms of World Health Organization classification), therapy received,
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and outcome were collected. For the analysis
of short-term outcomes, children were classi-
fied into those with complete (CR) remission,
partial remission (PR), active disease or no re-
sponse, and progression to ESRD (those requir-
ing renal replacement therapy). For survival
analysis, time till death (actuarial survival) and
time till ESRD (renal survival) were assessed. In
cases of death, the cause of death was noted.

Therapy

Depending on renal biopsy findings, therapy
was decided according to the ACR guidelines
(14). Various activity and chronicity indices
were considered while selecting the available
therapy options. Oral hydroxychloroquine (5-
10 mg/kg/day) were administered to all pSLE
patients, unless contraindicated, since 2008 as
per recommendations (17). Angiotensin-con-
verting enzyme inhibitors were the preferred
first line antihypertensive, wherein renal func-
tion was preserved. For comparative analysis,
treatment modalities were categorized into
four groups, arm 1 being prednisolone only,
arm 2 being prednisolone and cyclophospha-
mide, arm 3 being prednisolone and azathio-
prine, and arm 4 being prednisolone and my-
cophenolate mofetil.

Response to therapy, as guided by ACR criteria,
was defined as CR, PR, nonresponse or progres-
sion of active disease (NR/P), and ESRD. Indica-
tions of renal biopsy were also in accordance to
the ACR guidelines.

Analysis

Statistica version 6 (StatSoft Inc,; Tulsa, OK, USA)
and MedCalc version 11.6 (MedCalc Software;
Mariakerke, Belgium) were used for statistical
analysis. Normally distributed numerical vari-
ables were expressed as mean and standard
deviation (SD), whereas numerical variables
when skewed were expressed as median and
interquartile range (IQR). Numerical variables
were tested for normal distribution by Kolm-
ogorov-Smirnov Goodness-of-Fit test. Mortal-
ity was compared among the different lupus
classes and therapy groups with Kaplan—Meier
analysis and log-rank test. Two-tailed p<0.05
was considered statistically significant.

Results

Over 12 years, a total of 78 children were diag-
nosed with pSLE, of which 46 developed lupus
nephritis, giving an incidence of 58.97% (95%
Cl 48.06%-59.89%). The age at onset of lupus
nephritis was 10.2+2.43 years (mean=SD) with
the range of 5.5-14.5 years. The median dura-
tion of the follow-up (n=46) was 90 months (IQR
70.5-108 months). The basic demographic and
clinical profile of the subjects is shown in Table 1.
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Majority of children presented with lupus ne-
phritis at onset (82.61%), whereas the rest de-
veloped at a later date. Of the children who
underwent renal biopsy, majority belonged to
class IV (30.43%) followed by class Il and then
class IIl.

The commonest presenting feature of lupus
nephritis was oliguria with anasarca (13/46;
28.26%), and the commonest laboratory ab-
normality was proteinuria with hematuria
(14/46; 30.43%) as depicted in Table 2.

Among extrarenal manifestations, hemato-
logical abnormalities were the commonest,
followed by serosal and neurological manifes-
tations. Of the hematological manifestations,
autoimmune hemolytic anemia was the com-
monest followed by immune thrombocyto-

penic purpura and antiphospholipid antibod-
ies (APLA). The latter presented as recurrent
thrombosis, cerebrovascular accidents, and
acute renal failure, which were fatal. Incidence
of neuropsychiatry SLE (NPSLE) in boys was
significantly higher than that in girls (p=0.005).
Headache was the commonest manifestation
of NPSLE, followed by seizures and behavioral
abnormalities. Regarding serosal involvement,
joints followed by pleura and peritoneum were
affected. Among cardiovascular involvement,
three newborns had second degree heart
block, one had pericardial effusion as a part of
the flare-up of disease activity, and one devel-
oped congestive heart failure secondary to SLE
myocarditis.

Of the four treatment options, 11 children re-
ceived arm 1 therapy, 21 arm 2, 8 arm 3, and

Table 1. Basic demographic and clinical profile of 46 children with lupus nephritis

Feature

Value or Count

Sex (male:female)

Age at onset of lupus nephritis (years) [Mean+SD]

Onset of SLE to nephritis duration (months) [Mean+SD]

Lupus nephritis at presentation n (%)
Antinuclear antibody-positive n (%)
Anti-dsDNA antibody at presentation n (%)
Low C3 at presentation n (%)
Renal biopsy performed n (%)
Histological class on renal biopsy n (%)
e C(lassll
e Class |l
e C(ClassIV
e C(ClassV
Extrarenal features n (%)
e Overlap syndrome
¢ Central nervous system symptoms
e (Cardiac involvement
e Serositis
¢ Pulmonary involvement
¢ Hematological involvement
e Autoimmune hemolytic anemia
¢ Antiphospholipid antibody
¢ Immune thrombocytopenic purpura
e Gastrointestinal (lupoid hepatitis)

e Skin and mucosa involvement

17:29
10.2+2.43
8.5+£10
38(82.61%)
45 (97.83%)
38(82.61%)
35(76.09%)
41(89.13%)

12 (26.09)

11(23.91)

14 (30.43)
4(8.70)

3(6.52)
13(28.26)
5(10.87)
20 (43.48)
10(21.74)

18(39.13)
2(4.35)
7(15.22)
2(4.35)
30(65.22)

SD: standard deviation; SLE: systemic lupus erythematosus; Anti-dsDNA: anti-double stranded deoxyribose nucleic acid;

C3: complement 3

179



180

Samanta et al. Childhood lupus nephritis-Indian perspective

6 arm 4. Children of either sex were equally
distributed between these treatment groups
(p=0.436). Cyclophosphamide and mycophe-
nolate mofetil were used interchangeably in
cases of poor therapeutic response to either
one of these agents in four children. Of 46 chil-
dren with nephritis, renal biopsy could not be
performed in five children due to logistic or
financial constraints. Indications for repeat bi-
opsy were repeat renal manifestations after a
period of remission or progression to chronic
kidney disease. Though indicated repeat biop-
sy could be done only in two children because
of financial constraint and parent refused con-
sent in others. Disease flare-ups in these five
children were managed by methyl predniso-
lone pulse therapy; three children responded
and two required additional intravenous im-
munoglobulin. Of these, one responded and
one required additional rituximab. Of the two

children who underwent repeat biopsy, one
died at 11.5 years post-diagnosis due to septi-
cemia with ESRD.

Outcome analysis of children with lupus nephri-
tis over 12 years revealed CR of disease activity
in 24 (52.17%), PR in 5, continuation of active
disease in 4, ESRD in 5, and death in 8 children.
Mortality thus observed was 17.39% (95% Cl
6.44%-28.34%) (Table 3), with 37.5% occurring
within the first year of diagnosis. The common-
est cause of death was septicemia (3/8; 37.5%),
followed by ESRD with septicemia (also 3/8;
37.5%) and APLA (2/8; 25%) leading to cerebro-
vascular accident and acute renal failure. Among
the children who died, two did not undergo
renal biopsy for disease staging, two belonged
to stage I, two to stage lll, and one to stages
IV and V each. With Kaplan-Meier analysis, the
5-year survival probability and 5-year ESRD-free

Table 2. Frequency distribution of presenting features of lupus nephritis in 46 children

Feature

Value or Count

Clinical features

o Oliguria alone

* Anasarca alone

® Hypertension alone

e Oliguria + Anasarca

¢ Oliguria + Hypertension
e Anasarca + Hypertension
o Allthree present
Laboratory features

e Hematuria alone

¢ Proteinuria alone

* Raised urinary protein—creatinine ratio alone

e Hematuria + Proteinuria

e Hematuria + Raised urinary protein—creatinine ratio

® Proteinuria + Raised urinary protein—creatinine ratio

o Allthree present

7(15.22)
4(8.70)
4(8.70)
13(28.26)
8(17.39)
7(15.22)
3(6.52)

5(10.87)
4(8.70)
1(2.17)

14(30.43)

14(30.43)
1(2.17)

7(15.22)

SD: standard deviation; SLE: systemic lupus erythematosus; Anti-dsDNA: anti-double stranded deoxyribose nucleic acid;

C3: complement 3
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survival was 91.3% and 97.5%, respectively. The
10-year survival probability was 76.2%.

Among the children who died, 11.4+3.01 years
(range 6.5-14.5 years) was the mean age of
onset of nephritis, and the duration of illness
till death was 57.9+54.57 months (range 5-138
months). In cases of ESRD, the age of onset of
nephritis was 10.5£2.26 years (range 9.0-14.5
years), and the mean duration of illness till the
development of ESRD was 94.8+24.88 months
(range 60—120 months). Statistically significant
number of boys died compared with girls [p
0.038; RR 5.12 (95% ClI 1.16 to 22.58)]. All five
children with ESRD were boys.

Differences in mortality were not significant
among the different lupus classes (Figure 1)
and therapy groups (Figure 2) using surviv-
al analysis techniques (p=0.860 and 0.630,
respectively). Because of limited numbers,
median survival could be estimated only for
lupus class Il and therapy arm 2 (138 months).
Comparison of ESRD between lupus classes
and therapy groups showed a similar pattern
(Table 3). Again, because of limited numbers,
median time till ESRD development could not
be estimated in individual subgroups.

Discussion

The incidence of lupus nephritis found to be
58.8% in our study is comparable with those of
other recent Indian and western studies (8-10,
12,19). A small increase in incidence of nephri-
tis is noted from 54.7% as reported from our
institution in 2012 to the current 58.8%. There
has also been an increase in the proportion
of children with lupus nephritis who under-
went biopsy (13/23 in the 2012 report against
41/46 in the current report) (13). This might be
attributed to the growing awareness of lupus
nephritis among doctors who aggressively
look for evidence of nephritis by clinical and
laboratory evaluation. Although greater pro-
portion of girls was affected by lupus nephritis,
boys were found to have a poorer prognosis. A
similar observation was made by Hari et al. (19)
that more boys were found to be affected with
stage IV nephritis.

Table 3. Mortality and ESRD experience by lupus class and therapy type

Lupusclass Il Lupusclass Il  Lupus class IV Lupus class V Therapyarm 1 Therapyarm?2 Therapyarm 3 Therapy arm 4
N 12 1 14 4 11 21 8 6
Mortality (%) 2(16.67) 2(18.18) 1(7.14) 1(25.00) - 6(28.57) 1(12.50) 1(16.67)
p value by log-rank test 0.860 0.184
ESRD (%) 1(8.33) 1(9.09) 1(7.14) 1(25.00) - 3(14.29) 2(25.00) -
p value by log-rank test 0.630 0.269

ESRD: end-stage renal disease
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Figure 1. Kaplan-Meier plot showing mortality over time in 41 children (excluding five who did
not undergo renal biopsy) by lupus class. Differences were not statistically significant (p=0.860

by log-rank test)
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Figure 2. Kaplan-Meier plot showing mortality over time in 46 children by treatment class. Dif-

ferences were not statistically significant (p=0.184

The clinical and laboratory features of lupus
nephritis encountered in our study are broadly
in conformity with other reports (20-23). It has
been the classical textbook teaching that SLE
results in non-erosive arthritis; however, we
found two children with deforming arthritis
satisfying the rhupus syndrome designation
and one with SLE and cutaneous scleroderma
overlap syndrome (24, 25). Neuropsychiatric in-
volvement in SLE can be severe and troubling,
greatly influencing the quality of life and dis-
ease outcome. The expressions can be com-
plex with central, peripheral, and autonomous
nervous systems affected (26). Central ner-
vOus system symptoms were encountered in
28.26% cases in our series. Relevant immuno-

by log-rank test)

logical markers were encountered in the ma-
jority of cases, with nearly 98% positive for an-
tinuclear antibodies. Previous studies revealed
that those who present at a younger age with
severe nephritis and nervous system affections
have poorer prognosis (2, 27).

At 17.39%, mortality in our study was between
what has been observed in various other stud-
ies and higher than the 8.2% observed in a
large Indian series with a 25-year follow-up (4,
11, 28-31). However, no significant difference
in mortality was observed in different lupus
nephritis classes or therapy arm groups. Sep-
ticemia occurring on a background of ESRD or
otherwise was the commonest cause of death

(75%). Other previous Indian studies and stud-
ies from other developing countries (Table
4) have also reported a similar trend wherein
most children with lupus nephritis succumbed
to serious infections (11, 18, 31-34).

Of the five children who developed ESRD,
three succumbed to serious sepsis, and among
them, one was on continuous ambulatory peri-
toneal dialysis and had undergone a change in
the therapy arm for severe disease. The other
two children however could not afford renal
replacement therapy and were lost to fol-
low-up. This poor outcome in children with
ESRD highlights the constraints faced by care-
givers and merits the establishment of support
groups for children with lupus in developing
countries such as ours.

The institution in which the study was per-
formed serves as an apex referral center in the
government sector, and patients from all over
the state and neighboring states are referred
to our pediatric rheumatology clinic with
provisional diagnosis or suspicion of SLE for
further work-up, management, and follow-up.
We therefore had the advantage of a large
catchment area. However, this study also has
its share of limitations. Maintenance of patient
records and follow-up data was a tedious pro-
cedure in the absence of fully computerized
medical records, but this could largely be over-
come with diligence and cooperation among
treating physicians. Renal biopsy could not be
performed in all nephritis patients owing to fi-
nancial constraints in some and lack of consent
in others. Use of biologicals, although indicat-
ed, was seldom encountered in our series due
to the lack of affordability.

In conclusion, this study enlightens us about
various aspects of lupus nephritis and their
outcome patterns in children from develop-
ing countries such as India. Further studies are
required to assess the effectiveness of existing
and new treatment options and their impact
on long-term disease outcome in these re-
source-poor setting.
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Table 4. Comparison of series of lupus nephritis from various countries

Country  Author Yearof  Sample size; Follow-up Age of onset Outcome
publication female:male period (years)  Mean=SD (years) Survival rates observations
India Singh et al. (18) 2015 72;3:1 24 Onset of lupus 9.3+2.4  67% at 5 years 30% mortality, infection
years and time from and ESRD important
onset-to-nephritis causes of death
9.4+12.6 months
Dhiretal. (31) 2012 188 (47=16 years); 20 23.6+£10.5 84% at 5 years 16 died, majority
173:15 secondary to infection.
Srivastava et al. (11) 2016 134;121:14 25 13.7+3.5 91.1% at 5 years 8.2%, infection being
major cause
Hari et al. (19) 2009 54;30:14 10 9.6+2.6 88% at3years 9 died, majority secondary
to infection or ESRD
China Lee et al. (29) 2013 189; 164:25 20 12.62+2.77 93.4% at5years 15 died, infection being
the major cause
Wong et al. (32) 2006 128; 120:8 16 11.9+2.8 91.5% at 5 years 3.9%, Lupus flare,
infection and ESRD being
the commonest causes
Poland  Szymanik-Grzelak et al. (4) 2016 18; 8:1 10 14.4+1.81 100% None
Africa Flower et al. (33) 2012 22; 211 10 - 68% at 5 years 17 deaths in the whole
cohort, ESRD and sepsis
being the commonest causes
Elmougy et al. (28) 2015 136; 109:27 16 12.5+2.9 88% at 5 years 11%, infection being the
major cause
South-  Tanetal. (34) 2015 64;5:1 5 11.9 (range 2.6-18.0)  98.4% at 5 years 1.6%, Infection is the
east Asia main cause
India Present study - 46; 29:17 12 10.2+2.43 91.3% at 5 years 17.39%, Infection and

ESRD being the major causes

ESRD: end-stage renal disease
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