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Treatment of diffuse proliferative lupus
nephritis: An Indian experience

M.,A. ABRAHAM. A. KORULA. K. N. ARUN.
K. JAY AKRISHNAN. G. T. JOHN. P. P. THOMAS.
C. K. JACOB

ABSTRACT
Background. Immunosuppressive therapy has improved

the prognosis in lupus nephritis. However, infectious complica-
tions may contribute to morbidity. There is also debate on the
besTform of therapy. We, therefore, compared the results of
tw6- different forms of therapy.

Method. Twenty-nine patients diagnosed to have diffuse
proliferative lupus nephritis were followed up over 54 months.
The treatment consisted of azathioprine (1.5 mglkgfday) or
pulse intravenous cyclophosphamide (500 mgfm2 body sur-
face area monthly) along with prednisolone (2 mglkg on alter-
nate days).

Results. Seventeen patients received azathioprine (group
A) and 12 received cyclophosphamide (group B). The mean
(SO) follow up in groups A and B were 54.35 (33.6) and 52
(35.8) months. respectively. Apart from the higher number of
males in group B, both groups were comparable for age, pre-
sence of hypertension, renal function, 24-hour urinary protein
excretion and composite scores for histological activity and
chroniCity indices (px>.05). The renal survival estimated by the
Kaplan-Meier method was similar in both groups (p>0.05).
Four patients had renal failure requiring replacement therapy
in group A and 3 in group B. Major infective episodes were
more common in group B than in group A (p::O.03).

Conclusion. Azathioprine was as effective as pulse intra-
venous cyclophosphamide in preserving renal functions up to
54 months. Major infective episodes were more common with
pulse intravenous cyclophosphamide.
Natl Med J India 10;6:273-5

INTRODUCTION
Diffuse proliferative lupus nephritis (DPLN) is the most severe
form of renal involvement complicating systemic lupus
erythematosus (SLE).I.2There is no consensus regarding the ideal
treatment for this condition. Although glucocorticoids remain the
mainstay of therapy, cytotoxic drugs including azathioprine and
cyclophosphamide have been used since the 1970s.~ Studies
from the National Institutes of Health (NIH) have demonstrated
benefit with pulse intravenous cyclophosphamide, and subse-
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quently with acombination of oral cyclophosphamide and azathio-
prine, in patients followed up over 5 years."!" An important
complication of therapy with cytotoxic drugs is infection. This is
of major concern in a tropical country like India. 11.12We, there-
fore, compared the results of treatment with azathioprine and
pulse intravenous cyclophosphamide in our patients with DPLN.

PATIENTS AND METHODS
The study was carried out from 1987 to 1991 and comprised
patients from the Christian Medical College Hospital, Vellore,
Tamil Nadu diagnosed to have DPLN (World Health Organiza-
tion, class IV). They received azathioprine or pulse intravenous
cyclophosphamide. The clinical diagnosis of SLE was based on
the American Rheumatology Association (ARA) criteria." Pa-
tients below the age of 16years and those with severe renal failure
(serum creatinine >5 mg/dl) were excluded from the study.
Biochemical, serological, histopathological and immunofloure-
scence studies were performed by standard techniques.

Grading of histology
Histological features were semiquantitatively graded as 0, 1,2 or
3 (absent, mild, moderate or severe, respectively). The composite
scores for activity index were derived from individual active
lesions, glomerular hypercellular exudation, karyorrhexis or fib-
rinoid necrosis, cellular crescents, presence of hyaline deposits
and mononuclear exudation. The chronicity index was obtained
by adding up the individual scores for chronic lesions, glomerulo-
sclerosis, fibrous crescents, tubular atrophy and interstitial fibro-
sis."

Treatment protocols
All the patients received prednisolone (2 mg/kg) on alternate days
for 8 weeks after which it was tapered to a maintenance dose of
10-20 mg on alternate days. Patients were divided into two
groups: group A received azathioprine 1.5-2 mg/kglday, with
modifications according to the activity of the disease; while group
B received pulse intravenous cyclophosphamide 500 mg/m' once
a month for 12 months. If disease activity persisted, cyclophos-
phamide was given every 3 months for another year. Once the
course of cyclophosphamide was over, patients received azathio-
prine 1 mglkglday as maintenance immunosuppression.

Statistical analysis
Group characteristics were compared using the Chi-square test.
Renal survival was calculated by the Kaplan-Meier method and
results were compared by the log rank test. A p value of <0.05 was
considered significant and the BMDP software was used for all
statistical calculations.

RESULTS
Twenty-nine patients were studied, of whom 5 were men. All
patients had positive antinuclear antibodies and low levels of
complement at the time of entering the study. The mean (SD)
duration of the disease was 25 (6.2) months. There were 17 pa-
tients in group A and 12 in group B. Apart from a higher number
of males in group B, the groups were comparable for age, presence
of hypertension, degree of proteinuria, baseline creatinine levels
and composite scores for activity and chronicity indices (p>0.05)
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TABLEI. Characteristics of patients at the time of entering the study

Characteristic Group A (n=17) Group B (n=12) p value
Azathioprine Cyclophosphamide

Age 24.S±7.30
Male I
Hypertension II
Serum creatinine (mg/dl) 1.40±0.67
24-hour urinary protein (g) S.2±4.2
Mean activity index 7.S±3.S
Activity index> 12 2
Mean chronicity index 4.4±3.1
Chronicity index >4 8
Renal failure 6

29.1±9.30
4
8

1.38±0.37
3.7±1.9
9.2±2.7

I
S.0±2.7

S
5

>O.OS

>O.OS
<0.05·
>0.05
>0.05
>O.OS
>0.05

• statistically significant

TABLEII. Outcome in high-risk groups

Risk at diagnosis Cyclophosphamide
Total (CRF)

Azathioprine
Total (CRF)

Hypertension
Nephrotic range proteinuria
Renal failure
Activity index >12
Chronicity index >4

g (3)
5 (3)
5 (3)
I (I)
5 (2)

1.1 (4)
II (3)
6 (I)
2 (2)
8 (2)

There was no statistically significant difference between the two groups
CRF Chronic renal failure

(Table I). Sixteen (55%) patients, 11 in group A and 5 in group B,
had proteinuria in the nephrotic range.

The mean (SO) duration offollow up was 54.35 (33.6) months
(range 12-108) in group A and 52 (35.8) months (range 12-110)
in group B, respectively (p>0.05). Pulse cyclophosphamide was
given for 12 months in 8 patients and for 24 months in 4 patients.

Seven patients developed end-stage renal disease at48 months;
4 in group A and 3 in group B. In addition, 1patient in each group
had impaired renal function. The Kaplan-Meier survival curves
s~owed that the renal survival in both groups was similar (p>0.05;
Fig. 1). Subgroup analysis of patients at high risk also showed a
similar outcome in both the groups (Table II). Of the 4 patients in
the azathioprine group who eventually developed end-stage renal
failure, 3 were given pulse intravenous cyclophosphamide when
renal functions started deteriorating. However, this did not alter
the outcome.

Major infective complications were more common in patients
who received cyclophosphamide. These included pulmonary
tuberculosis in 3, disseminated tuberculosis in 1 and septicaemia
with Salmonella typhimurium in 1 (p=0.03), while 1patient in the
azathioprine group developed tuberculoid leprosy. Two patients
in each group developed herpes zoster.

The other complications included femoral arterial thrombosis
in 1 patient (group A) and osteonecrosis of the head of femur
in another (group B). There were no deaths and no patient
developed haemorrhagic cystitis or malignancy.

DISCUSSION
Diffuse proliferative lupus nephritis is the most ominous form of
renal lupus because of its relative severity and risk of progression
to renal failure.':' The prognosis of patients with DPLN was
dismal till a few years ago. Progress in supportive and specific
therapy has considerably improved survival. While glucocorti-
coids remain the mainstay of immunosuppressive therapy, cyto-
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FIG I. P~ob~bility of maintaining normal renal function in patients
receivmg intravenous cyclophosphamide and azathioprine

toxic drugs have been used since the 1970s with variable resus S.3.1

A study from the National Institutes of Health showed improved
survival with intravenous cyclophosphamide." Over a 5-year
follow up, the benefit was statistically significant compared to
patients receiving prednisolone alone. We followed up patients
treated with azathrioprine or intravenous cyclophosphamide
along with prednisolone over 54 months. Nearly a quarter of the
patients developed end-stage renal failure requiring renal
replacement therapy. This is probably because 13/29 patients
had histologically advanced disease (chronicity index >4).
Progression to end-stage renal disease was not affected by
pulse intravenous cyclophosphamide. Subgroup analysis of
patients with hypertension, nephrotic stage renal failure (serum
creatinine> 1.4 mgldl) and high composite scores for activity
(>12) and chronicity (>4) indices showed a similar outcome.

We observed that major infective episodes were more common
among patients who received intravenous cyclophosphamide
(42%) than those on azathioprine (6%). This is of importance in
tropical countries where infections in the immunosuppressed are
common. We have shown that azathioprine is as effective as
intravenous cyclophosphamide in preserving renal function.
Azathioprine has the advantages of oral administration and is
neither teratogenic nor gonadotoxic. In view of the infective
complications, the use of pulse cyclophosphamide in tropical
countries should be reassessed in a large multicentre trial.
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Efficacy of diethylcarbamazine-medicated
salt for microfilaraemia of Brugia malayi
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ABSTRACT
Background. Pilot studies in India and abroad have demon-

strated the benefit of cooking salt fortified with diethyl-
carbamazine citrate (DEC) forthe control of lymphatic filariasis.
In India, DEC-medicated salt has been introduced on a com-
mercial basis in the Cherthala region of Kerala, which is
endemic for Brugia malayi (B. malayi). We studied the efficacy
of DEC-medicated salt in the clearance of microfilaraemia of
B. malayi.

Methods. Eighteen cases of microfilaraemia (11 men; 7
women) were selected; 14 in the experimental group (i.e.
treated with 0.2% wlw DEC-medicated salt) and the rest as the
control group who were given a placebo. The consumption of
salt and the status of parasitaemia were monitored till all the
microfilaria carriers became negative.

Results. There was a significant reduction in the density of
microfilariae (intensity) among the treated individuals over a
period of time. The duration required forthe clearance of micro-
filariae.ranged from 9 to 30 [mean (SO) 19.4 (1.7)]weeks. All
microfilaraemics except one reported side-effects which were
mild-to-moderate and persisted for a maximum period of one
month.

Conclusion. DEC-medicated salt effectively clears microfi-
lariae within 30weeks in parasitaemic individuals. No 'endemic
normals' reported any side-effects, though these were common
among the microfilaria carriers.
Natl Med J India 1997;10:275-6

INTRODUCTION
The utility of DEC-medicated salt formulations has been well
documented in the control/eradication of bancroftian filariasis in
different parts of the world. 1-3 However, only a few studies have
been done on the utility of DEC-medicated salt formulations in
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the control of brugian filariasis. 1 Excellent results were reported
in three isolated hill tribe settlements of Kerala affected by B.
malayi." The experience in China was less successful in brugian
filariasis compared to bancroftian filariasis, especially when the
initial microfilaria rate was above 1O%.~Recently, DEC-medi-
cated salt has been introduced in the Cherthala region of Kerala-
the largest endemic belt of brugian filariasis in India. This study
evaluated the efficacy of DEe-medicated salt in the clearance
of microfilariae of B. malayi.

PATIENTS AND METHODS
Patients
A total of 18volunteers (11 men, 7 women) belonging to different
age groups and harbouring varying densities of microfilariae (B.
malayi) were randomly selected from the Cherthala region of
Alleppey district (Kerala).

Treatment
Fourteen patients (10 males, 4 females) and their family members
were given DEC-medicated iodized salt (0.2% w/w). These
patients and their family members were categorized under the
'experimental group' (Group 1) and 'endemic normals', respec-
tively. The remaining 4 cases (1 male, 3 females) were maintained
on ordinary iodized cooking salt (placebo) and categorized as
'control' (Group 2).

Assessment
Blood smears (20 cmm) of both the experimental and placebo
groups were taken at weekly intervals until they showed a clear-
ance of microfilaraemia in at least four consecuti ve samples. Side-
effects and symptoms, if any, were recorded daily and treatment
.was provided, where necessary.

Statistical techniques
Least square linear regression analysis of mean microfilaria count
(mfc) over time was done to test the correlation between the
duration of treatment and mfe. Since the number of individuals
varied between weekly samples, weighted regression adjusted to
sample size was also done.

RESULTS
The pre-treatment microfilaria (rnf) density of the patients se-
lected for the study varied from 2 to 61 per 20 cmm. The mean
(SD) mfc during the pre-trial period was 20.6 (19.8) for individu-
als under Group I, which was not significantly different from that
of Group 2 (T=0.253; dr=16; p=0.802).

Among the 14 cases of Group I, 13 continued to consume
DEe-medicated salt until the completion of the study. The daily
consumption of salt per individual ranged between 10 and 15 g


