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The catastrophic variant of the antiphospholipid syndrome (APS) is characterized by thrombosis in multiple
organs developing over a short period of time. First-line treatment for the catastrophic APS is the combination
of anticoagulation plus corticosteroids plus plasma exchange and/or intravenous immunoglobulin. Despite
this regimen, the mortality remains high and new treatment options are needed. By a systematic review of
the Catastrophic APS Registry (CAPS Registry), we identified 20 patients treated with rituximab. The purpose
of this study is to describe the clinical manifestations, laboratory features, and outcomes of rituximab-treated
CAPS patients. In addition, the rationale for using rituximab in catastrophic APS is discussed.

© 2013 Elsevier B.V. All rights reserved.
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1. Introduction

The antiphospholipid syndrome (APS) is characterized by venous
and arterial thrombosis and/or pregnancy morbidity occurring in pa-
tients with persistently positive antiphospholipid (aPL) antibodies [1].
The catastrophic variant of the APS is characterized by thrombosis in
multiple organs developing over a short period of time [2].
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Unfortunately, the current knowledge of the pathogenic mecha-
nisms of this variant of APS is scarce in part due to the lack of studies
on the pathophysiological mechanisms of catastrophic APS. In this con-
text, it has been hypothesized that some of the features of catastrophic
APSmay be due to the development of systemic inflammatory response
syndrome (SIRS), which are presumed to be due to excessive cytokine
release from injured tissues [3].

Besides identification and treatment of any precipitating factor,
the current treatment of catastrophic APS is based on two underlying
pathophysiologic events, thrombosis and SIRS. First line therapies
include the combination of anticoagulation (AC) against thrombosis
plus glucocorticoids (GCs) against manifestations of SIRS plus plasma
exchange (PE) and/or intravenous immunoglobulins (IVIGs) against
both aPL and SIRS [4]. Our group demonstrated that the combined
treatment of AC plus GC plus PE followed by AC plus GC plus PE
and/or IVIG achieved the higher recovery rate [5].

Despite this reduction of mortality from 53% in patients diagnosed
before 2001 to 33% in those diagnosed between 2001 and February
2005 (p b 0.005), refractory patients who die despite first-line treat-
ments or those suffering from recurrent episodes of catastrophic APS
exist. Due to the existence of these refractory cases, other medications
such as rituximab have been used together with conventional com-
bined therapy [6].

Rituximab is a chimeric monoclonal antibody against a surface an-
tigen expressed by the B cells named CD20. Rituximab is approved for
relapsed or refractory CD20+, B-cell non-Hodgkin lymphoma and
rheumatoid arthritis [7] and it may play a role in the treatment of au-
toimmune diseases. Although, two randomized controlled trials failed
to demonstrate its effectiveness as add-on therapy in SLE [8,9], the
global analysis of all cases reported to date supports the off-label
use of rituximab in severe, refractory SLE cases, whereas its use as a
first-line therapy or in patients with a predominantly mild form of
the disease is not advised [10].

Regarding APS, a recent open label phase II trial has shown the
safety of rituximab use in patients with APS and some benefits in
controlling non-criteria manifestations such as thrombocytopenia,
skin ulcers, nephropathy, and cognitive dysfunction [11]. Moreover,
Erre et al. [12] described 12 patients with primary and SLE-associated
APS who were treated with rituximab.

The aim of this review is to describe the clinical manifestations,
laboratory features, and outcome of patients with catastrophic APS
treated with rituximab. In addition, the rationale for using rituximab
in catastrophic APS is discussed.

2. Patients and methods

2.1. Data collection

We reviewed theweb-based international Catastrophic APSRegistry
(“CAPS Registry”) for rituximab-treated patients. This registry was
created by the European Forum on Antiphospholipid Antibodies, a
study group devoted to the development of multicenter projects with
large populations of APS patients. The source of information for the
CAPS Registry is: a) periodic Medline search of published CAPS reports;
and b) personal communication with physicians of CAPS patients for
the unpublished cases (physicians fill out a standardized data form
collecting demographic, clinical, therapeutic, and outcome informa-
tion). The registry documents the clinical, laboratory and therapeutic
data of all reported cases of catastrophic APS, and general data can be
freely consulted through the Internet (http://infmed.fcrb.es/en/web/
caps).

For the purpose of this study, data from selected patients were
summarized using a standardized data form, including sex, age, and
diagnosis of the underlying condition, precipitating factors, main
thrombotic and non-thrombotic clinical manifestations, immunologic
features, treatment, and disease evolution. In addition, we contacted

by email the physicians who sent the cases as personal communica-
tions in order to obtain all the required information.

Results from continuous variables are presented as mean ± stan-
dard deviation (SD) or median (interquartilic range [IQR]) and categor-
ical data as percentages.

3. Results

3.1. General characteristics

Of the 441 patients included in the “CAPS Registry” as of May 2013,
20 (4.6%) were treated with rituximab. Ten patients were previously
published [13–21] and 10 additional patients were identified based on
personal communications. The main demographic features, precipitat-
ing factors, and clinical manifestations are depicted in Table 1. In 6
(30%) patients, the catastrophic event was the first manifestation of
APS.

In nine (45%) patients, precipitating factors were identified. The
most frequent precipitating factor, found in six (30%) patients, was
infection. Problems related to anticoagulation treatment were identi-
fied in three (15%) cases (noncompliance in two and anticoagulation
withdrawal due to Cesarean section in one, respectively).

Kidney involvement was present in 14 (70%) patients (renal failure
and proteinuria). Cardiac involvement was present in 11 (55%) cases
(myocardial infarction, cardiac failure and silent valve lesions). Cerebral

Table 1
Demographic and clinical features of patients with catastrophic APS treated with
rituximab.

No. (%)

Sex (F/M) 13/7 (65/35)
Age at diagnosis of catastrophic APS (years) 38.7 ± 17.3
Previous diagnosis

Primary APS 11 (55)
Systemic lupus erythematosus 6 (30)
Lymphoproliferative syndrome 2 (10)
Other 1 (5)

Precipitating factor⁎

None 11 (55)
Infection 6 (30)
Non-AC compliance or AC withdrawn 3 (15)
Surgery 1 (5)

Clinical manifestations
Kidney 14 (70)
Heart 11 (55)
Brain 10 (50)
Lung 9 (45)
Liver 7 (35)
Peripheral venous thrombosis 6 (30)
Spleen 4 (20)
Skin 4 (20)
Peripheral artery thrombosis 3 (15)
Bowel 3 (15)
Pancreas 3 (15)
Adrenal glands 2 (10)
Eye 1 (5)

Laboratory features
Thrombocytopenia (b150,000/mm3) 13 (65)
Lupus anticoagulant 14/16 (88)
IgG aCL 15/17 (88)
IgM aCL 5/11 (45)

Rituximab regimens†

1000 mg fortnightly × 2 8 (40)
375 mg/m2 weekly × 4 6 (30)
500 mg weekly × 2 1 (5)
1000 mg monthly × 2 1 (5)
1000 mg × 3 (spread out over two weeks) 1 (5)

AC: anticoagulation; APS: antiphospholipid syndrome.
⁎ One patient presented infection and surgery as precipitating factors of catastrophic

APS.
† In 3 patients specific dose of rituximab was not reported.
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