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Therapeutic plasma exchange (TPE) has been reported to be a useful adjunct in severe sys-
temic lupus erythematosus (SLE) but paediatric literature continues to be scanty. We hereby
present three cases of refractory paediatric SLE (pSLE) with thrombotic thrombocytopenic
purpura (TTP), diffuse alveolar haemorrhage (DAH) and crescentic glomerulonephritis which
were treated with TPE as an adjunctive therapy. TPE was carried out in haemodialysis units
using the membrane filtration technique. Demonstrable benefit of TPE was seen in all three
cases. In refractory pSLE, TPE may be a useful tool and should be considered. The report
additionally highlights the feasibility of undertaking TPE in haemodialysis units, which is
important as haemodialysis units are more readily available than dedicated apheresis units
in developing countries. Lupus (2015) 0, 1–3.
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Introduction

Systemic lupus erythematosus (SLE) is associated
with multi-system involvement and can sometimes
be refractory to conventional immunosuppressants
wherein adjunct therapy with therapeutic plasma
exchange (TPE) has been tried with variable
effects.1 Documented experience of TPE in paedi-
atric SLE (pSLE) is limited and is particularly
scanty owing to resource-constrained set-up.2,3

We hereby report the outcome of three cases of
refractory pSLE from India wherein TPE was
performed.

Case reports

Case 1

A 14-year-old boy was admitted with seizures and
oliguria. There was history of fever and on admis-
sion he was oedematous with low Glasgow Coma
Score (6/15), bilateral papilloedema and sluggish
respiratory efforts necessitating intubation and

ventilation. Investigation revealed significant
anaemia (haemoglobin (Hb) 6.6 g/dl), thrombo-
cytopenia (platelets 52,000/dl) and elevated reticu-
locyte count with presence of fragmented red
blood cells (RBCs) in the peripheral smear. His
infective parameters (C-reactive protein and total
leucocyte count (TLC)), liver function (LFT) as
well as coagulation profile were normal but his
renal profile was altered (urea 63mg/dl, creatinine
(Cr) 1.5mg/dl and urinalysis 3þ proteinuria with
plenty of RBCs). Further investigations showed
elevated lactate dehydrogenase (LDH), low com-
plements, positive antinuclear antibody (ANA),
negative double-stranded DNA (dsDNA) anti-
body and positive anti-Smith antibody.
Thrombotic thrombocytopenic purpura (TTP) sec-
ondary to SLE was diagnosed but he did not
respond to pulse methylprednisolone and cyclo-
phosphamide. TPE was initiated on Day 3 (D3)
with significant response as shown by the LDH
trend (Figure 1). In total, eight cycles were given
over 10 days and as a result of overall improve-
ment he was extubated by D6. Subsequent
renal biopsy confirmed grade 4 SLE nephritis
and he was discharged on oral prednisolone,
mycophenolate mofetil and hydroxychloroquine.
On follow-up at eight weeks he had Cr
0.9mg/dl, urine 1þ proteinuria and normal com-
plements level.
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Case 2

A 12-year-old girl was admitted with a history of
arthritis for one month along with fever, pallor,
rash and palatal ulcer. Investigation revealed neu-
tropenia (TLC 4� 109/l, 44% neutrophils),
thrombocytopenia (platelet 1.1� 106/l) and anae-
mia (Hb 6.2 g/dl). Infective parameters, LFT,
coagulation and renal profiles were normal. Chest
X-ray (CXR) showed clear lung fields and echocar-
diography was normal except for mild pericardial
effusion. Diagnosis of SLE was supported by posi-
tive ANA, dsDNA and low complements. She was
transfused (post-transfusion Hb 10.4 g/dl) and
commenced on pulse methylprednisolone but
on D3 developed severe respiratory distress.
Echocardiography was unchanged but CXR
showed a bilateral white-out lung field. She had
to be ventilated and following intubation
almost 500ml of fresh blood was aspirated
from the endotracheal tube, suggesting diffuse
alveolar haemorrhage (DAH). Hb dropped to
7.2 g/dl but there were no other bleeding manifest-
ations and her coagulation remained normal.
Cyclophosphamide was added but pulmonary
haemorrhage persisted with a high oxygen require-
ment. Daily TPE was commenced on D4 with
marked improvement in her oxygen requirement
(Figure 1). She was extubated by D8 subsequent
to which TPE was stopped. Unfortunately she
developed fulminate pseudomonas sepsis on D18
and died on D20 but her pulmonary haemorrhage
never recurred.

Case 3

A 13-year-old girl was admitted with oliguria, ana-
sarca and hypertension (blood pressure (BP) 160/
110mmHg). Investigations revealed grossly
deranged renal parameters (urea 140mg/dl, Cr
7.9mg/dl, Na 128 MEq/dl, K 6.8 MEeq/dl, Alb
2.1mg/dl, and urine 3þ for protein as well as
blood) along with neutropenia (TLC 4.5� 109/l,
56% neutrophils), anaemia (Hb 9.6 g/dl) and
reduced platelets (1.3� 109/l). She also had low
complements, and positive ANA and dsDNA. In
view of her severe renal dysfunction, haemodialysis
was initiated concurrent with pulse methylpredni-
solone and cyclophosphamide. Renal biopsy was
performed on D5 which revealed 90% cellular cres-
cents on a background of Class IV lupus nephritis.
In light of her biopsy finding and persistent dialysis
dependency, TPE was initiated on D7 wherein a
sustained response was obtained (Figure 1). She
received a total of nine cycles and was discharged
on D27 on hydroxychloroquine, steroids and
monthly cyclophosphamide. At six-month follow-
up her renal profile had normalized (Cr 0.8mg/dl
and urine 1þ for proteinuria and haematuria) and
so had the complement levels.

In all three cases TPE was carried out in the
haemodialysis unit by the membrane filtration tech-
nique using a polysulfone membrane filter (surface
area 0.6m2). Standard protocols were followed4

and no major complications were noted. A minor
complication included hypotension, a couple of
which required saline bolus and a couple of
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Figure 1 Trend of important parameters in the three cases post-initiation of plasmapheresis.
PE: plasma exchange; LDH: lactate dehydrogenase; FiO2: fraction of inspired oxygen.
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events of chills and rigour which were managed
conservatively.

Discussion

TPE has been tried in refractory SLE on the pre-
sumption that it evokes immediate immunosup-
pressive response by removing circulating immune
complexes and autoantibodies.1,5 Adult reports are
variable and evidence in pSLE is limited to a few
case reports/series with hardly any reports from
resource-limited set-up.3 As pSLE is felt to be
more severe and quite different from adult-onset
SLE,6 more literature is needed regarding the utility
of TPE in it. We hereby reported our experience of
TPE in three cases of pSLE with severe systemic
involvement.

The American Society for Apheresis (ASFA) has
categorized the evidence for TPE in SLE.4,7 SLE
with TTP has been recognized as a category 1 indi-
cation, i.e. first-line therapy. As DAH in SLE is
rare, there are primarily case series8,9 and hence
despite favourable case reports ASFA has categor-
ized TPE for DAH at level II indication, i.e.
second-line therapy. The jury is still out for TPE
in immune complex glomerulonephritis (which
includes SLE nephritis) with crescents. The ASFA
has categorized it as level III and suggested that
decisions should be individualized. In the present
case series Cases 1 and 3 responded very well to
TPE and even in Case 2, DAH resolved.
Although Case 2 developed fulminate pseudo-
monas sepsis, it happened almost a week after
TPE was stopped. Case 3 fell under the category
III recommendation but similar to ours there are
other favourable reports of TPE in SLE nephritis,
particularly in dialysis-dependent scenarios.6 In
fact renal was the commonest cause for initiation
of TPE in pSLE in the largest review published to
date, with 75% favourable response.2

Registry data have continued to report a steady
number of TPE (2–3% annually) being carried out
for severe SLE.1 Additionally, retrospective paedi-
atric reviews have also shown significant benefit.2

The rarity of these cases in paediatric age groups
makes clinical trials difficult and case reports
remain important in our quest to understand the
role of TPE in pSLE.

In conclusion, TPE seems to have scope as
adjunctive therapy in refractory pSLE. All TPEs

were performed in a haemodialysis unit, which
underscores its feasibility even in resource-limited
set-up, as haemodialysis facilities are more readily
available than dedicated apheresis facilities. This
report should encourage further exploration of
the use of TPE in life-threatening pSLE.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Conflict of interest statement

The authors have no conflicts of interest to declare.

Acknowledgement

Consent has been obtained both from the parents
as well as children as appropriate.

References

1 Pagnoux C, Korach JM, Guillevin L. Indications for plasma
exchange in systemic lupus erythematosus in 2005. Lupus 2005; 14:
871–877.

2 Wright EC, Tullus K, Dillon MJ. Retrospective study of plasma
exchange in children with systemic lupus erythematosus. Pediatr
Nephrol 2004; 19: 1108–1114.

3 Sinha A, Tiwari AN, Chanchlani R, Seetharamanjaneyulu V, Hari
P, Bagga A. Therapeutic plasmapheresis using membrane plasma
separation. Indian J Pediatr 2012; 79: 1084–1086.

4 Kaplan AA. Therapeutic plasma exchange: Core curriculum 2008.
Am J Kidney Dis 2008; 52: 1180–1196.

5 Lewis EJ, Hunsicker LG, Lan SP, Rohde RD, Lachin JM. A con-
trolled trial of plasmapheresis therapy in severe lupus nephritis.
N Engl J Med 1992; 326: 1373–1379.

6 Jordan SC, Ho W, Ettenger R, Salusky IB, Fine RN. Plasma
exchange improves the glomerulonephritis of systemic lupus erythe-
matosus in selected pediatric patients. Pediatr Nephrol 1987; 1:
276–280.

7 Nguyen TC, Kiss JE, Goldman JR, Carcillo JA. The role of plasma-
pheresis in critical illness. Crit Care Clin 2012; 28: 453–468.

8 Claridge S, Das P, Dorling A, Robson MG. Plasmapheresis as
rescue therapy for systemic lupus erthyematosus [sic]-associated
diffuse alveolar haemorrhage. BMJ Case Rep 2011; 2011.
DOI: 10.1136/bcr.02.2011.3893.

9 Shen M, Zeng X, Tian X, et al. Diffuse alveolar hemorrhage in
systemic lupus erythematosus: A retrospective study in China.
Lupus 2010; 19: 1326–1330.

Therapeutic plasma exchange in paediatric SLE
PP Giri et al.

3

Lupus


