Prolonged remission after a single course of
rituximab in two young patients with severe refractory
immune thrombocytopenia associated with systemic,
lupus-like autoimmune disease.
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Abstract

Two 15 year-old girls with severe, refractory
thrombocytopenia associated with systemic autoimmune
disease were treated with rituximab at 375 mg/m® per
dose weekly for 4 weeks. Premedication with
diphenhydramine 0.5 mg/Kg and hydrocortisone 1 mg/Kg
was used. Methotrexate 7.5 mg/m2/week and
methylprednisone 2 mg/kg/day were also used as
combined medications. Rapid decrease in peripheral B
cells was accompanied by a sharp increase in the platelet
count. Other features of the multiorgan disease
(autoimmune hemolytic anemia, rash, arthritis) also
improved dramatically; titers of different autoantibodies
decreased significantly. The corticosteroid dosage could
be tapered in both patients with no relapses. Sustained
improvement has lasted for over 18 months. Despite the
prolonged B cell depletion (over a year-long), serum
immunoglobulin levels did not decrease substantially, and
the patients did not need any replacement therapy. B cell
depletion appears to be a safe and efficacious therapy for
severe, refractory thrombocytopenia in the setting of a
systemic autoimmune disease.

Introduction

Rituximab is a new therapeutic monoclonal
antibody that targets the CD20 antigen expressed on
mature B cells [1]. Originally licensed for the treatment of
B-cell lymphoma, it has been successfully used in the
treatment of various autoimmune diseases, both systemic
and organ-specific. In particular, a satisfactory response to
rituximab has been reported in patients with childhood
autoimmune hemolytic anemia, immune
thrombocytopenia, and systemic lupus erythematosus [2-
6]. In these diseases, the likely mechanism of action of
rituximab is the elimination of cells producing anti-platelet
and anti-erythrocyte antibodies, among others. We report
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the use of rituximab in two adolescents with severe
thrombocytopenia associated with systemic autoimmune
disease.

Case reports
Case 1: The first patient is a 15-year-old girl with an
autoimmune disease characterized by thyroiditis, arthritis,
and insulin resistance. She presented with a high titer
ANA (1:1000) and antimicrosomal antibodies. Anti-DNA
and anti-ENA antibodies were negative. One year after
disease onset, she developed chronic thrombocytopenia
that precipitated frequent severe haemorrhage in different
organs (uterine, gingival, and cutaneous). Her
hematological disease was refractory to treatment with
high dose methylprednisone (2 mg/kg/day), azathioprine
(2 mg/kg/day for 8 months), two courses of IV
gammaglobulin (2 g/kg each), and splenectomy. Her
platelet count was persistently low at <1000 K/uL x 10%/L.
Case 2: The second patient is a 15-year-old girl with an
undifferentiated systemic autoimmune disease. She
presented with a nonspecific cutaneous rash, diffuse
abdominal pain, myalgia, fever, positive ANA (1:1000),
positive anticardiolipin antibodies (13 1gG phospholipid
(gpl) units, 50 IgM phospholipid (mpl) units) and
autoimmune haemolytic anaemia. Anti-DNA and anti-ENA
antibodies were negative. She was treated with
methylprednisolone 2 mg /kg/day for six weeks with a poor
response; rash, abdominal pain, and hemolytic anaemia
persisted. Two months after disease onset she
experienced severe multiorgan (CNS, retinal, uterine,
pulmonary) hemorrhage secondary to thrombocytopenia
(platelet count<1000 K/vl) that was refractory to treatment
with high dose methylprednisolone (1 g/day x 3 days) and
IV gammaglobulin (2 g/kg). She was admitted to ICU and
received several packed red blood cell transfusions.

After written informed consent was obtained from
the patients’ parents, rituximab was administered at 375
mg/m2 per dose weekly for 4 weeks. Premedication with
diphenhydramine 0.5 mg/kg and hydrocortisone 1 mg/kg
was used. Rituximab was diluted in 250 ml of 5%
dextrose, and it was infused over a period of 4-6 hours.
Both patients also received initially methotrexate (MTX)
7.5 mg/week and methylprednisone 2 mg/Kg/day
concomitantly with rituximab. MTX was discontinued 3
months after therapy with rituximab, and steroid doses
were progressively tapered after the first month of therapy.

In both girls rituximab treatment quickly reversed
the thrombocytopenia (Figure 1A).
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Figure 1 (A & B): platelet count (A) and serum
immunoglobulin levels (1Gs) (B) in patients 1 and 2.
* = anti-CD20 infusions.

The first patient’s platelet count reached normal
levels (380,000 K/uvL) after the third infusion. Eighteen
months after treatment with rituximab she is
asymptomatic, she has experienced no new hemorrhage,
and she has had no infections. Serum immunoglobulin
levels and platelet counts have been normal; her
peripheral blood CD19+ B cells were first detectable at
week 60. Antimicrosomal antibodies and ANA were first
noted to be negative three months after rituximab therapy
and they have remained negative. Peripheral blood CD19
+ B cells were first detected on week 50 after treatment
(9% of lymphocytes). She is currently receiving oral
methylprednisone at 4 mg/day.

The platelet count of patient #2 rose to 250,000 x
K/oL six days after the first infusion. She has had no
symptoms of her systemic disease, no recurrence of
hemorrhage, nor any infections during the 18 months that
followed treatment with rituximab. She is currently off
steroids, and both serum immunoglobulin level (1400-
1600 mg/dL) and platelet count (250,000-310,000 x K/uL)
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have remained in the normal range. Her anticardiolipin
and antinuclear antibodies are negative.

In both girls, extrahematological systemic features
(such as arthritis in the first patient, and cutaneous rash in
the second one) also remitted completely after rituximab
infusion, and no active inflammation has been evident
after eighteen months of follow-up. Serum anti-
pneumococcal and anti-tetanus antibodies have remained
within the protective range.

Discussion

These cases illustrate the effectiveness of
rituximab in refractory immune thrombocytopenia in the
setting of systemic, lupus-like disease. In both patients,
platelet counts reached normal levels by the third infusion
of rituximab, following the B cell depletion observed during
the first weeks. Improvement has been sustained for over
18 months,  without  the need of  further
immunosuppressive therapy beyond the single initial
course of rituximab. Not only did platelet counts improve in
these girls, but also extrahematological, systemic features
of autoimmune disease, both clinical and serological,
showed clear signs of improvement. Moreover, an
additional measure of clinical efficacy was that the
corticosteroid dosage could be tapered without occurrence
of relapses in either patient.

The serum titers of different autoantibodies
changed significantly in both patients. B cell depletion was
paralleled by a marked decrease in the titers of ANA,
anticardiolipin and anti-thyroid antibodies. Unfortunately,
anti-platelet antibodies, likely pathogenetic in these cases,
could not be investigated in our patients. Despite the fact
that this treatment was associated with a massive
reduction of circulating B cells, there was only a slight
decrease in serum gammaglobulin levels during the
follow-up period (Figure 1B). This more pronounced fall in
serum autoantibodies levels as compared to the total
serum immunoglobulin levels in patients treated with
rituximab has already been observed by other
investigators. [7-9] It is likely that other immunoglobulin-
producing cells such as plasma cells, which are not
targeted by rituximab, continue secreting antibodies. In
our patients, B cell depletion in the peripheral blood
occurred within days after the first anti-CD20 infusion and
B cells counts recovered only by the 18™ month after
rituximab therapy. Other investigators have found that the
duration of B cell depletion after rituximab therapy to be
widely variable. [8-9]

A single course of rituximab has proved to be
effective in the long term in the treatment of chronic
immune thrombocytopenia and haemolytic anaemia in the
absence of systemic autoimmune disease. Zaja et al.
successfully treated six adult patients with either
autoimmune hemolytic anemia or chronic
thrombocytopenia previously refractory to conventional
treatments with weekly infusions of rituximab, 375 mg/mz,
for 4 weeks, without the addition of immunosuppressors.
[10] However, the response duration was less than 18
weeks in all patients but one. Shanafelt et al. treated 14
adult patients with autoimmune cytopenias with at least

221



one dose of rituximab at 375 mg/mz, alone and in
combination with different immunosuppressive
medications. [11] Complete hematological remission was
achieved in 40% of their patients, and response duration
varied between 4 and 13 months. Quartier et al used the
same therapeutic approach in six children with chronic
autoimmune hemolytic anemia; Sustained, prolonged
remission was observed but serum immunoglobulins
levels were significantly decreased and IVIG replacement
was used in five patients. [12]

In our cases, not only did the hematological
features steadily improve, but also systemic inflammatory
features of their disease (rashes, arthritis and other clinical
features) also experienced a marked and prolonged
improvement. Rituximab has been used in the treatment
of adult patients with systemic autoimmune diseases,
such as SLE and rheumatoid arthritis [6, 8-9, 13-15], while
published experiences in pediatric patients are limited to
isolated reports. [4-5] Binstadt et al reported the efficacy of
rituximab in the treatment of four juvenile patients with
refractory, multisystem autoimmune disease characterized
by a predominant central nervous system involvement. [5]
These authors utilized the same rituximab dosage in their
patients that we used in our patients. Also, in some of the
patients of Binstadt et al., cyclophosphamide had been
used before the therapy with rituximab was started.
Surprisingly, the levels of total serum immunoglobulins
dropped markedly in their cohort, making IVIG
replacement necessary in three of their cases.

Concomitant corticosteroid therapy was given to
our patients. Although it was rapidly tapered after the four
courses of rituximab infusion, combination therapy may
have contributed to the efficacy of the treatment in our
group. High dose steroids and cyclophosphamide have
been combined with rituximab in the successful treatment
of SLE and rheumatoid arthritis in different trials. [8-9, 13-
15]

No infusion-related events or side-effects occurred
in our two patients. It is reassuring that at eighteen months
after treatment with anti-CD20 antibodies, these patients
have required no supplementary IV gammaglobulin, have
not had any serious infections, and maintained protective
antibody titres to tetanus and pneumococcus. Several
reports have also shown that this dose of rituximab
appeared to be safe and well-tolerated in different cohorts
of patients with juvenile [4] and adult SLE. [8-9]

Conclusion

Combination therapy utilizing rituximab may be an
efficacious and safe treatment for patients with refractory
autoimmune thrombocytopenia in the setting of a systemic
autoimmune condition. Improvement may be sustained
and exceed the duration of B cell depletion. A prospective
controlled trial is needed to more fully assess the efficacy
and tolerability of rituximab as an early, steroid sparing
therapy in refractory cases of autoimmune diseases.
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