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Background: Rituximab, a monoclonal anti-CD20 antibody, is in-
creasingly used to treat idiopathic thrombocytopenic purpura (ITP).

Purpose: To systematically review the literature on the efficacy and
safety of rituximab for the treatment of adults with ITP.

Data Sources: MEDLINE, EMBASE, the Cochrane Library, abstracts
from the American Societies of Hematology and Clinical Oncology
annual meetings, and bibliographies of relevant articles and reviews
were searched in duplicate until April 2006.

Study Selection: Descriptive and comparative studies in any lan-
guage that met predefined inclusion criteria were eligible. Efficacy
analysis was restricted to studies enrolling 5 or more patients.

Data Extraction: Platelet count response, toxicities, dose, previous
treatments, baseline platelet count, duration of ITP, study design,
and sources of funding were extracted in duplicate.

Data Synthesis: We identified 19 eligible reports on efficacy (313
patients) and 29 on safety (306 patients). Weighted means for

complete response (platelet count � 150 � 109 cells/L) and overall
response (platelet count � 50 � 109 cells/L) with rituximab were
43.6% (95% CI, 29.5% to 57.7%) and 62.5% (CI, 52.6% to
72.5%), respectively. Responses lasted from 2 to 48 months.
Nearly all patients had received corticosteroids, and 53.8% had
undergone splenectomy. Nine patients (2.9%) died.

Limitations: There were no controlled studies, and no studies met
all criteria for study quality. Reported deaths could not necessarily
be attributed to rituximab. Overall, the number of rituximab-treated
patients with ITP reported in the literature is small.

Conclusions: Rituximab resulted in an overall platelet count re-
sponse in 62.5% of adults with ITP. However, this finding derives
from uncontrolled studies that also reported significant toxicities,
including death in 2.9% of cases. These data suggest that providers
should avoid indiscriminate use of rituximab and that randomized,
controlled trials of rituximab for ITP are urgently needed.
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Idiopathic thrombocytopenic purpura (ITP) is a common
hematologic disorder characterized by platelet autoanti-

bodies, low platelet counts, and bleeding. Rituximab is a
chimeric, monoclonal anti-CD20 antibody that targets B
lymphocytes and causes Fc-mediated cell lysis (1–4). It is
currently indicated for the treatment of lymphoma (5–8),
but because of its ability to deplete autoantibody-produc-
ing B lymphocytes and its favorable toxicity profile (9), it
has been used in patients with various autoimmune dis-
eases (10–12), including ITP. In some patients with ITP,
rituximab has been associated with a reduction in specific
platelet-associated autoantibodies and an increase in plate-
let count (13).

Early success with rituximab in ITP has lead to its
widespread use and incorporation into recent treatment
algorithms (14, 15). However, the evidence to support the
use of rituximab in ITP is uncertain. We performed a
systematic review of the literature to evaluate the efficacy
and safety of this treatment.

METHODS

Search Strategy
One hematologist and one internist independently

searched the literature in June 2005 and updated the
search in April 2006. The electronic databases of MED-
LINE (from 1966) and EMBASE (from 1980) were
searched by using the explode function for the Medical
Subject Heading (MeSH) terms antibodies, monoclonal and

purpura, thrombocytopenic, idiopathic and the textwords rit-
uximab, rituxan, mabthera, anti CD20, anti CD20 anti-
body, immune thrombocytopenic purpura, and idiopathic
thrombocytopenic purpura. The MEDLINE database was
also searched with the PubMed search engine by using the
MeSH term purpura, thrombocytopenic, idiopathic and the
textwords rituximab and rituxan. The Cochrane Registry
for Controlled Trials was searched by using the terms rit-
uximab, immune thrombocytopenic purpura, and ITP. Sci-
entific abstracts were identified by searching the electronic
databases of the American Society of Hematology and the
American Society of Clinical Oncology from 1997 (the
year of licensure of rituximab) to 2005 by using the search
terms ritux*, thrombocytopenic, and ITP. Bibliographies of
relevant articles and reviews were manually searched, and
authors were canvassed for additional citations.

Eligibility Criteria and Study Selection
Exclusion criteria were secondary causes of thrombo-

cytopenia, including splenomegaly, hepatitis B or C virus
infection, HIV infection, lupus, antiphospholipid antibody
syndrome, bone marrow failure syndromes, and drug-
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induced thrombocytopenia; malignancy, including chronic
lymphocytic leukemia and lymphoma; the Evan syndrome;
and rituximab re-treatments. Children (�16 years of age)
were excluded because the biology and natural history of
ITP in children were believed to differ considerably from
those in adults. There was no restriction on study design or
language of publication. Reports published only in abstract
form were eligible. Where duplicate or redundant publica-
tions were uncovered, the latest and most informative ver-
sion was retained. Initially, titles and abstracts of all articles
were evaluated independently by 2 reviewers. Full-text ar-
ticles were retrieved when they were judged by at least 1
reviewer to possibly contain relevant original data. Final
article selection was done independently by both reviewers,
and disagreements were resolved by consensus in all cases.

Data Extraction
The following data were collected in duplicate: pro-

portion of patients with complete, partial, or minimal
platelet count responses (and their definitions); time to
platelet count responses; duration of platelet count re-
sponses; dose and schedule of rituximab administration;
toxicities; previous ITP treatments; baseline platelet count;
duration of ITP before rituximab treatment; study design
and use of controls; and sources of funding. Individual-
patient data were used where possible.

Assessment of Methodologic Quality
Study quality was assessed independently by 2 hema-

tologists with expertise in research methods. Reviewers
evaluated 4 key design features for each study: prospective
data collection, consecutive patient enrollment, a clearly
stated duration of follow-up, and a description of losses to
follow-up. Assessors were blinded to study author, journal,
publication date, and main results. Disagreements were re-
solved by independent adjudication.

Statistical Analysis
Patient demographic characteristics and platelet count

responses were analyzed only from those studies enrolling 5
or more patients because we felt that smaller studies may
be subject to extreme reporting bias. To determine esti-
mates of response, we defined complete response as the
achievement of a platelet count greater than 150 � 109

cells/L; partial response as a platelet count between 50 and
150 � 109 cells/L; and overall response as a platelet count
greater than 50 � 109 cells/L. These definitions were cho-
sen to reflect the most common criteria used in primary
reports. Toxicities were considered from all studies, includ-
ing those enrolling fewer than 5 patients each, to provide
the most thorough description of safety. We determined
estimates of effect of rituximab by calculating the weighted
mean proportion by using a random-effects model. This
model estimated the between-study variance by using the
method of moments and assumed that the proportion
from each study was sampled from the normal distribu-
tion, with variance calculated from the data. Continuous
variables, including time to response, response duration,

and follow-up, were summarized with medians, minimum
and maximum values, and interquartile ranges assuming a
normal distribution of the data. Unweighted chance-cor-
rected � values were used to assess agreement between re-
viewers for study selection (16).

Role of the Funding Source
This systematic review had no external source of fund-

ing. The organizations that fund the individual authors
had no role in the design and conduct of the study; collec-
tion, management, analysis, and interpretation of the data;
or preparation, review, and approval of the manuscript.

RESULTS

Study Selection
We identified 599 citations through our comprehen-

sive literature search, of which 60 were retrieved for de-
tailed review (Figure 1). Agreement between reviewers for
initial study inclusion was excellent (� � 0.87). After ex-
clusion of ineligible studies, redundant or duplicate publi-
cations, and reports that did not contain original data, 31
reports were included. Nineteen studies (313 patients) en-
rolled at least 5 patients each and were included in the
efficacy analysis (13, 17–34), and 29 studies (306 patients)
reported toxicity data (13, 17–19, 21–28, 30–46). Of the
19 reports describing efficacy outcomes, 9 were published
in abstract form only. Abstracts were carefully scrutinized,
and authors were contacted when necessary to ensure that
redundant publications were excluded.

Study Designs and Sources of Funding
There was 1 dose-finding phase II study (28) and 18

single-arm cohort studies (13, 17–27, 29–34). Source of
funding was not reported in 26 of 31 reports; of the re-
maining 5, 1 was industry-sponsored (19), 3 were funded
by nonprofit organizations (21, 31, 41), and 1 reported
that it had no funding information to disclose (32).

Description of Patients
Patients were 16 to 89 years of age, had had ITP for 1

to 360 months, and had a platelet count that ranged from
1 to 89 � 109 cells/L before rituximab treatment (Table
1). Nearly all (99.0%) patients had received corticoste-
roids, and 158 (50.5%) had had splenectomy. Other pre-
vious treatments were immunosuppressants, including cy-
closporine, azathioprine, or mycophenylate (n � 26);
cyclophosphamide (n � 12); vinca alkaloids (n � 18); and
danazol (n � 17). The number of previous treatments var-
ied between and within reports.

Rituximab Dose and Schedule
Rituximab was administered as a weekly infusion of

375 mg/m2 for 4 consecutive weeks in 16 of 19 studies. Of
the remaining 3 studies, 1 did not report the dosing sched-
ule (30); 1 used a schedule of 1 to 8 infusions of 325
mg/m2 per dose (29); and 1 used a low dose of rituximab
(50 mg/m2 on day 1, then 150 mg/m2 on days 8 and 15), an
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Figure 1. Article selection.

Results of article search and selection conducted in accordance with guidelines on reporting systematic reviews of observational studies (56). ITP �
idiopathic thrombocytopenic purpura.

Table 1. Characteristics of Patients with Idiopathic Thrombocytopenic Purpura in Rituximab Studies Enrolling 5 or More Patients
Each (n � 313)*

Study, Year (Reference) Patients, n Country Age, y† Duration of ITP, mo† Platelet Count before Rituximab
Therapy, x 109cells/L†

Cooper et al., 2004 (19) 57 USA/Italy 46 (21–79) 34 (3–360) �30
Zaja et al., 2005 (33)‡ 37 Italy 54 134 (1–264) 11
Brændstrup et al., 2005 (17) 35 Denmark 52 (17–82) 49 (1–288)§ 14 (1–49)§
Saleh et al., 2000 (28) 23 USA 59 (21–77) NR �75
Case et al., 2005 (18)‡ 22 USA 58 (24–83) NR �30
Zaja et al., 2003 (32) 16 Italy 59 (16–76) 49 (4–264) 4–55
Sanal et al., 2004 (29) 15 USA 46 (19–83) 21 (6–122) 10–78
Garcia-Chavez et al., 2005 (20)‡ 14 Mexico 17–70 NR 3–37
Ahn et al., 2005 (13)‡ 12 USA 43 (22–87)§ NR NR
Giagounidis et al., 2002 (21) 12 Germany 45 (28–71) 48 (36–84) 1–29
Shanafelt et al., 2003 (30) 12 USA 51 (22–79) NR 1–38
Zalzaleh et al., 2004 (34)‡ 10 USA NR NR NR
Perrotta et al., 1999 (27)‡ 9 USA NR NR 2–77
Wang et al., 2005 (31) 9 USA 17 (16–19) 33 (7–108) 3–85
Jacoub et al., 2004 (23)‡ 8 USA 44 (20–79) 34 (1–204) NR
Narat et al., 2005 (26) 6 England 59 (28–89) § NR 8–89
Narang et al., 2003 (25) 6 USA 53 (30–70) 53 (5–36) �10
Lieb et al., 2003 (24)‡ 5 USA 55 (30–79) NR 8 (1–30)
Grossi et al., 2000 (22)‡ 5 Italy NR NR �30

* ITP � idiopathic thrombocytopenic pupura; NR � not reported; USA � United States of America.
† Unless otherwise noted, values are the median (range [i.e., minimum, maximum]).
‡ Abstract.
§ Values are the mean (range).
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intermediate dose (150 mg/m2 on day 1, then 375 mg/m2

weekly for 3 weeks), and a standard dose (28).

Platelet Count Response
In most reports, complete response and partial re-

sponse were defined according to the achievement of pre-
defined platelet count thresholds; however, these thresh-
olds varied. Certain reports used additional criteria to
define a response, including the discontinuation of steroid
therapy (32) and the resolution of bleeding symptoms
(26). One report defined complete response as the achieve-
ment of a platelet count that was “adequate for hemostasis”
(25); in 2 reports, neither complete response nor partial
response was defined (22, 27). The timing of platelet count
measurements in the definitions of a response was specified
in 2 reports: 12 weeks after the first rituximab infusion
(29) and 2 weeks after the last infusion (30). In 1 report, a
response was considered only if it lasted at least 30 days
(21), and in another, at least 4 months (13).

Where reporting of studies included homogenous cri-
teria to define platelet count responses to therapy, treat-
ment with rituximab resulted in a complete response
(platelet count � 150 � 109 cells/L) in 46.3% of patients
(95% CI, 29.5% to 57.7%), partial response (50 to
150 � 109 cells/L) in 24.0% (CI, 15.2% to 32.7%), and
overall response (�50 � 109 cells/L) in 62.5% (CI, 52.6%
to 72.5%). Rates of complete, partial, and overall response
were based on 191, 284, and 313 eligible patients, respec-
tively (Table 2). In a sensitivity analysis that excluded ab-
stract-only publications, results were similar.

Time to Response and Response Duration
The median time to response was 5.5 weeks from the

first dose of rituximab (interquartile range [IQR], 3.0 to
6.6 weeks) among the 6 studies (123 patients) that re-

ported this outcome. Median response duration was 10.5
months (IQR, 6.3 to 17.8 months) as reported in 16 stud-
ies (252 patients), and median follow-up was 9.5 months
(IQR, 6.0 to 21.3 months) as reported in 10 studies (187
patients) (Table 3). Thrombocytopenia recurred in 33 of
313 patients (10.5%); however, the duration of follow-up
varied. In the largest prospective study (57 patients), 16 of
the 18 patients (88.9%) who achieved a complete response
(platelet count � 150 � 109 cells/L) maintained normal
platelet counts after a median of 72.5 weeks. In contrast,
only 2 of the 13 patients (15.4%) who achieved a partial
response (platelet counts between 50 and 150 � 109

cells/L) maintained a response; the others relapsed after a
median of 10 weeks (19).

Predictors of a Response to Rituximab
Zaja and colleagues (33) found that a shorter period

between diagnosis and rituximab administration was asso-
ciated with improved relapse-free survival. Similarly, Coo-
per and colleagues (19) reported that duration of ITP for
more than 15 years was associated with a poor response.
Splenectomy, pretreatment platelet count, number of pre-
vious treatments, sex, and age were not significant predic-
tors in 2 studies (17, 19). Younger age was associated with
a favorable response in Sanal and colleagues’ report (29);
however, the authors did not report the age criteria used in
their regression analysis.

Toxicities
Among the 29 reports (306 patients) that described

toxicities, including the studies enrolling fewer than 5 pa-
tients, 66 patients (21.6%) experienced mild or moderate
adverse events (grade 1 to 2 as per the National Cancer
Institute Common Terminology Criteria for Adverse
Events, version 3.0 [47]), of which 55 were infusional re-

Table 2. Overall, Complete, and Partial Platelet Count Response after Treatment with Rituximab in Adults with Idiopathic
Thrombocytopenic Purpura according to Studies Enrolling at Least 5 Patients Each*

Platelet Count Response, � 109 cells/L Pooled Estimate (95% CI), % Contributing Reports (Patients),
n (n)

Overall response (�50) 62.5 (52.6–72.5) 19 (313)
Complete response (�150) 46.3 (29.5–57.7) 13 (191)
Partial response (50–150) 24.0 (15.2–32.7) 16 (284)

* Platelet count response criteria were based on the most common criteria used in primary reports.

Table 3. Time to Response, Response Duration, and Follow-up of Patients with Idiopathic Thrombocytopenic Purpura Treated with
Rituximab*

Variable Median Interquartile Range Range Contributing Reports (Patients),
n (n)

Time to response, wk 5.5 3.0–6.6 2.0–18.0 6 (123)
Response duration, mo 10.5 6.3–17.8 3.0–20.0 16 (252)
Follow-up, mo 9.5 6.0–21.3 2.0–25.0 10 (187)

* Summary variables and interquartile ranges were calculated on the basis of the assumption that the data were normally distributed. Only studies that enrolled 5 or more
patients each were analyzed.
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actions. Ten patients (3.7%) experienced severe or life-
threatening events (grade 3 to 4), and 9 patients died
(2.9%) (grade 5) (Table 4). Causes of death were respira-
tory insufficiency 6 days after the administration of ritux-
imab in a 71-year-old woman with severe chronic respira-
tory disease (17); pneumonia 13 weeks after rituximab
treatment in a 73-year-old man with severe chronic ob-
structive lung disease (17); central nervous system hemor-
rhage less than 1 week after rituximab treatment (30);
hemorrhagic complications within 3 weeks of receipt of
rituximab (30); infection (no time frame provided) (24);
bleeding and polymicrobial infection (no time frame pro-
vided) (22); pulmonary embolism 2 days after surgical
drainage of a hepatic abscess and 4 months after rituximab
treatments (39); hepatic failure characterized by marked
cholestasis and loss of bile ducts 4 months after re-treat-
ment with rituximab (23), and death from unknown
causes within 3 weeks of receipt of rituximab (30).

Study Quality
None of the identified studies included a control

group. Of the 19 efficacy studies, 7 were prospective, 7
were retrospective, and 5 were of uncertain type (Table 5).
The enrollment of consecutive patients was described in 1
report, duration of follow-up was clearly stated in 11, and
losses to follow-up were reported in 3. Nine of the 19
reports were published in abstract form only. To examine
the association between study precision and response, we
plotted sample size against overall platelet count response
(Figure 2). From this figure we observe that small studies
reporting high rates of response were overrepresented in
this cohort.

DISCUSSION

This systematic review summarizes the efficacy and
safety of rituximab for the treatment of adults with ITP.

Table 4. Toxicities Observed after Rituximab Infusions in Adults with Idiopathic Thrombocytopenic Purpura as Reported in 29
Studies (306 Patients)*

Study, Year (Reference) Patients, n Grade 1–2 Grade 3–4 Grade 5

Cooper et al., 2004 (19) 57 Infusional (33) Bronchospasm (1) NR
Zaja et al., 2005 (33)† 37 Infusional (1)

Serum sickness (1)
NR NR

Brændstrup et al., 2005 (17) 35 Infusional (3)
Swelling, rash (5)
Leg cramps/diarrhea (1)

Anaphylactoid reaction (1)
Muscle pain/leg swelling (1)

Respiratory failure (1)
Pneumonia (1)

Saleh et al., 2000 (28) 23 Infusional (?) NR NR
Case et al., 2005 (18)† 22 Infusional (6) NR NR
Zaja et al., 2003 (32) 16 Infusional (1) NR NR
Ahn et al., 2005 (13)† 12 None observed NR NR
Giagounidis et al., 2002 (21) 12 Infusional (4)

Thrombocytosis (1)
Meningococcal meningitis (1)

Shanafelt et al., 2003 (30) 12 NR NR Central nervous system
hemorrhage (1)

Hemorrhage (1)
Unknown causes (1)

Zalzaleh et al., 2004 (34)† 10 Allergic reaction (1) NR NR
Perrotta et al., 1999 (27)† 9 None observed NR NR
Wang et al., 2005 (31) 9 Infusional (4) NR NR
Jacoub et al., 2004 (23)† 8 Infusional (1) Pneumonia (1) Hepatic failure (1)
Narat et al., 2005 (26) 6 None observed NR NR
Narang et al., 2003 (25) 6 Pneumonia (1) NR
Lieb et al., 2003 (24)† 5 NR NR Infection (1)
Grossi et al., 2000 (22)† 5 NR NR Bleeding/infection (1)
Lalayanni et al., 2004 (39) 4 NR NR Pulmonary embolism (1)
Delgado et al., 2002 (38) 4 Infusional (1) NR NR
Zaja et al., 2001 (45)† 3 Panniculitis (1) Retinal artery thrombosis (1) NR
Ahrens et al., 2002 (35) 2 Infusional (1) NR NR
Rosenthal et al., 2001 (42)† 2 NR Bacterial pneumonia (1) NR
Zhou et al., 2005 (46) 1 Skin rash (1) NR NR
Swords et al., 2004 (43) 1 NR Interstitial pneumonitis (1) NR
Thude et al., 2004 (44) 1 None observed NR NR
D’Arena et al., 2003 (36) 1 None observed NR NR
Riksen et al., 2003 (41) 1 None observed NR NR
de Roux Serratrice et al.,

2002 (37)
1 None observed NR NR

Mow and Hook, 1999 (40)† 1 NR Pulmonary embolism (1) NR
Total 306 66 10 9

* Toxicity grades are National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0 (47): grade 1–2 � mild to moderate; grade 3–4 � serious to
life-threatening; grade 5 � fatal. The number of patients in each category is reported. NR � not reported.
† Abstract.
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Rituximab resulted in complete response (platelet count
� 150 � 109 cells/L) in 43.6% of patients (CI, 29.5%
to 57.7%) and an overall response (platelet count
� 50 � 109 cells/L) in 62.5% (CI, 52.6% to 72.5%). Me-
dian response duration was 10.5 months (IQR, 6.3 to 17.8
months) and median follow-up was 9.5 months (IQR, 6.0
to 21.3 months). Most patients received 4 weekly infusions
of 375 mg/m2. Nearly all patients had received corticoste-
roids, half had had splenectomy that failed, and most were
refractory to multiple treatments before receiving ritux-
imab. Mortality (9 deaths among 306 patients), which in-
cluded all deaths in rituximab-treated patients, was surpris-
ingly high.

This review is important at this time because of the
extraordinarily widespread use of rituximab for the treat-
ment of various autoimmune conditions, including ITP,
hemolytic anemia, thrombotic thrombocytopenic purpura,
systemic lupus erythematosus, and other “autoimmune”
conditions, in the absence of rigorous data supporting its
use for most of these indications (12). Despite extensive
use, only 1 randomized trial has examined the efficacy of
rituximab outside the hematologic malignant conditions (10).

Formal meta-analytic methods could not be used to
combine the results of our literature review because of a
lack of controlled trials, extreme heterogeneity, and bias
inherent to these observational data. Instead, we used rig-
orous methods to scrutinize and synthesize evidence de-
scribing the efficacy and safety of rituximab in patients
with ITP (48). As expected, small studies tended to report
greater response rates than larger studies, as shown when
sample size was plotted against overall response (akin to a
funnel plot used to detect reporting bias in randomized
trials). Patients were heterogeneous with respect to the du-
ration of ITP, splenectomy status, and previous treatments;
however, analysis of these subgroups was not possible be-
cause these data were often not reported separately. Al-
though studies of patients with chronic lymphocytic leuke-
mia or lymphoma were exclusions, 6 of 313 patients had
these diagnoses, which may have inflated our estimates of
response somewhat. Our literature search uncovered a re-
port of a survey describing 89 patients with ITP treated
with rituximab (49). We excluded this study because it did
not report original data; nevertheless, the response rates
were similar.

Important differences among studies were also noted
in the definitions of complete, partial, and minimal platelet

Table 5. Results of Duplicate Methodologic Quality Assessments of the 19 Reports That Contributed to the Efficacy Analysis*

Study, Year (Reference) Data Collection
Was Prospective

Consecutive Patients
Were Enrolled

Duration of Follow-up
Was Clearly Stated

Losses to Follow-up
Were Described

Cooper et al., 2004 (19) Y NR Y NR
Zaja et al., 2005 (33)† NR NR Y NR
Brændstrup et al., 2005 (17) N NA N NA
Saleh et al., 2000 (28) Y NR Y Y
Case et al., 2005 (18)† NR NR N NR
Zaja et al., 2003 (32) NR NR Y NR
Sanal et al., 2004 (29) N NA N NA
Garcia-Chavez et al., 2005 (20)† Y Y N NR
Ahn et al., 2005 (13)† NR NR N NR
Giagounidis et al., 2002 (21) Y NR Y NR
Shanafelt et al., 2003 (30) N NA Y NA
Zalzaleh et al., 2004 (34)† Y NR Y NR
Perrotta et al., 1999 (27)† N NA N NA
Wang et al., 2005 (31) Y NR Y Y
Jacoub et al., 2004 (23)† N NA N NA
Narat et al., 2005 (26) N NA N NA
Narang et al., 2003 (25) NR NR Y Y
Lieb et al., 2003 (24)† N NA N NA
Grossi et al., 2000 (22)† Y NR Y NR

* Consecutive patient enrollment and losses to follow-up were not applicable to retrospective studies. Y � yes; N � no; NA � not applicable; NR � not reported.
† Abstract.

Figure 2. Relationship between sample size and reported
rates of overall response (platelet count > 50 � 109

cells/L).

Each circle represents a unique study of rituximab in adults with idio-
pathic thrombocytopenic purpura that enrolled 5 or more patients each
(19 studies).
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count response. This observation emphasizes the need for
standardization of treatment response criteria in ITP,
which should include a minimum duration of response and
the absence of clinically relevant end points, such as bleed-
ing and the need for ongoing treatments. We chose to
define overall response as a platelet count greater than
50 � 109 cells/L on the basis of convention and on the
availability of data from the primary studies, even though
the achievement of a platelet count lower than this may
still be high enough to prevent serious bleeding (50).

Close to 60% of patients in the largest prospective
study (57 patients) experienced mild infusional side effects
with rituximab (19); however, across all studies, infusional
reactions were far less common, occurring in 55 of 306
patients (18%) overall. Reporting bias and nonstandard-
ized data collection undoubtedly account for some of the
discrepancy. The mortality rate that we observed probably
overestimates the number of deaths attributable to ritux-
imab, also as a result of bias inherent to these observational
studies. More likely, these deaths were the result of long
courses of complex treatment regimens or the selection of
patients with advanced disease. Authors assessed attribu-
tion for 2 of the 9 reported deaths; rituximab administra-
tion was not felt to be related to the case of fatal pneumo-
nia (17) but was thought to be possibly related to the case
of fatal hepatic failure (23). Our observed mortality rate
was similar to that in 2 of the largest retrospective cohort
studies in ITP: Portieljie and colleagues (51) reported 6
ITP-related deaths among 152 patients (3.9%), and Stasi
and colleagues (52) reported 5 deaths among 208 patients
(2.4%). Similarly, an overview of ITP studies uncovered
49 cases of fatal hemorrhage among 1817 patients (2.7%)
(53). In patients with lymphoma, the number of deaths
directly attributable to rituximab is far lower than the
number of death reported here, estimated at 4 to 7 per
10 000 patients treated (54). Even though none of the
reported deaths in this review were fatal infusional reac-
tions, the possibility that this cohort of ITP patients was
prone to toxicities and death from monoclonal antibody
therapy cannot be excluded.

The optimal timing and dose of rituximab in ITP
remain uncertain. Data from a recent meta-analysis sug-
gested that intravenous immunoglobulin given as initial
therapy to children may reduce the proportion of patients
who develop chronic ITP (55). Rituximab may have a sim-
ilar disease-modifying effect through immune modulation
if given early in the course of the disease. Also in favor of
early administration is the improvement in relapse-free sur-
vival observed in patients with a short duration of ITP
before rituximab treatment (33) and an improvement in
response duration in patients who achieved a complete re-
sponse (19, 49). On the other hand, a favorable response
following the early administration of rituximab may simply
reflect spontaneous platelet count recovery, underscoring
the need for randomized, controlled trials to resolve this
issue. Additional studies are also needed to determine the

optimal dose and schedule of rituximab in ITP because
these have been adopted from lymphoma treatment regi-
mens in which the goal of treatment, to eradicate malig-
nant B-cell tumors, is different.

None of the studies in this review included a control
group, and none met all predetermined methodologic
quality criteria for observational studies (56, 57). In addi-
tion, many reports were published in abstract form only,
providing insufficient detail with which to scrutinize the
design, analysis, and results. Overall, relatively few ritux-
imab-treated patients with ITP have been described in the
literature to date. Thus, we conclude that the quality of the
evidence in support of rituximab for the treatment of adult
ITP is poor. Given the lack of control groups, the efficacy
of rituximab compared with standard treatments for ITP
cannot be determined.

In conclusion, rituximab was associated with a platelet
count response in approximately 60% of patients with
chronic ITP; however, this finding must be balanced
against the poor quality of the underlying data. In addi-
tion, many deaths were reported after the use of rituximab
in patients with ITP, even though the data preclude infer-
ences of causation. There is an urgent need for random-
ized, controlled trials of rituximab in ITP. Until then, we
would caution against the indiscriminate use of this treat-
ment.
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