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Abstract

Immune thrombocytopenic purpura (ITP) is an immune disorder characterized by

thrombocytopenia. Fostamatinib is an orally administered spleen tyrosine kinase

inhibitor intended to treat refractory ITP. To evaluate the efficacy and safety of fos-

tamatinib as a subsequent-line therapy for ITP in adults. We searched four electronic

databases for primary studies of any design. Primary efficacy outcomes included pro-

portions of patients achieving overall (≥30 × 109 cells/L), partial (≥50 × 109 cells/L),

and stable (as defined in original studies) platelet response. Safety outcomes included

rescue medication use and other adverse events. We used narrative synthesis and

Mantel–Haenszel random effect meta-analysis to summarize results. Our systematic

review included 11 studies for analyses (n = 722). Weighted mean proportions of

patients achieving overall, partial, and stable responses with fostamatinib treatment

were 0.70 [0.62, 0.76], 0.48 [0.36, 0.61], and 0.28 [0.16, 0.44], respectively. Fostama-

tinib was favored over placebo for partial (relative risk [RR] = 3.04, 95% confidence

interval [CI] [1.53, 6.06]) and stable (RR = 6.43, 95% CI [1.58, 26.23]) responses.

Patients on fostamatinib required less rescue medication and were more likely to

experience hypertension. Fostamatinib is a viable subsequent-line therapy option for

refractory ITP. Given the heterogeneous data and large number of small studies, these

results should be interpreted cautiously.
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1 INTRODUCTION

Immune thrombocytopenic purpura (ITP) is an acquired immune disor-

der characterized by decreased platelet counts and increased bleeding

risk [1]. Treatment of ITP aims to increase and maintain the platelet

count to stop or prevent bleeding. First-line treatments include cor-

ticosteroids, intravenous immunoglobulin, and anti-D immunoglobulin

[1]. These interventions provide rapid benefits that are often transient.
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Second-line treatments include splenectomy, thrombopoietin receptor

agonists (TPO-RAs), and rituximab [1].

Splenectomy is known for its potential to induce long-term remis-

sion and has a high initial response rate. However, splenectomy intro-

duces risks of surgical complications and infection and requires lifetime

postsplenectomy care [2, 3]. TPO-RAs may improve bone marrow

platelet production, and rituximab targets B lymphocytes to reduce

ITP-associated autoantibody production [4, 5]. Both are widely used
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treatments, are expensive, and rarely induce long-term, off-therapy

improvements in the platelet count [6].

Fostamatinib is an orally administered spleen tyrosine kinase (SYK)

inhibitor that received U.S. Food and Drug Administration approval

in 2018 for treatment in adult patients with refractory ITP [7]. The

target of fostamatinib, SYK, is an essential protein involved in the

phagocytosis of platelets that antibodies have opsonized [8]. This

therapy has demonstrated potential for the treatment of patients with

refractory ITP without increasing the risks of bleeding [9]. This paper

aims to synthesize the evidence for fostamatinib as a subsequent-line

treatment for ITP with regard to increased platelet count and adverse

events (AEs).

1.1 Objectives

To systematically review the safety and efficacy of fostamatinib as a

subsequent-line treatment for ITP in adults.

2 METHODS

This review was prospectively registered on PROSPERO

(CRD42023425690) and reported according to the Preferred

Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)

guidelines (checklist in Supporting Information 1) [10].

2.1 Eligibility criteria

We included all primary studies (trials, observational cohorts, and

case series) of adult patients (≥18 years of age) with ITP who were

treated with fostamatinib. We did not exclude based on language or

abstract-only publications. Studies were excluded if patients were on

concomitant medication that altered platelet function or coagulation.

2.2 Information sources and search strategy

Electronic database searches from inception to December 12, 2023,

were conducted in MEDLINE, EMBASE, Web of Science, and the

Cochrane Central Register of Controlled Trials (CENTRAL). Key terms

included “fostamatinib” and “ITP.” Full search strategies are available

in Supporting Information 2. The references of relevant review articles

captured in the literature search were manually reviewed to identify

any articles not identified in the original search strategy.

2.3 Study selection and data extraction

Study records were imported into Covidence (Veritas Health

Information). Screening for eligible records and data extrac-

tion (study characteristics and outcome data) were conducted

in duplicate by pairs of independent reviewers (Roger Kou,

Lucy Zhao, and Daniel Tham). Disagreements were resolved by

consensus.

2.4 Outcomes

Primary efficacy outcomes included the proportion of patients who

achieved an overall platelet response (≥30 × 109 cells/L), partial

response (≥50 × 109 cells/L), or a complete platelet response (as

defined by the original study) while receiving fostamatinib. Sec-

ondary efficacy outcomes included time to and duration of response.

Safety outcomes included rescue medication use, venous thromboem-

bolism (VTE), major, minor, and clinically relevant nonmajor bleeding

(CRNMB)events asdefinedby the International SocietyonThrombosis

and Haemostasis (ISTH) criteria [11, 12], and other AEs (hyperten-

sion, diarrhea, nausea, neutropenia, dizziness, fatigue, abdominal pain,

transaminitis, and infection).

2.5 Risk of bias assessment

The risk of bias assessment was conducted using the RoB2 tool for

randomized controlled trials (RCTs) and the ROBINS-I tool for obser-

vational studies [13, 14]. We evaluated the methodological quality of

the case series using guidancedevelopedbyMuradet al. [15]. Abstracts

were excluded from the risk of bias assessments.

2.6 Statistical analysis

Wereported theprimaryand secondaryoutcomesbynarrative synthe-

sis and pooled proportion estimates (with associated 95% confidence

interval [CI]). Case series and abstract-only publicationswere excluded

from all primary meta-analyses. Secondary analyses included these

articles and results were compared qualitatively to primary anal-

ysis results. Logit transformation was applied to proportions. The

weighted mean proportions of patients with partial, overall, and sta-

ble responses to fostamatinib treatment were pooled separately using

random effects models. We conducted additional post hoc com-

parisons of fostamatinib to placebo using Mantel–Haenszel random

effects models to calculate risk ratios for efficacy and safety out-

comes when possible. The restricted maximum likelihood method

was used to estimate the between-study variance, τ2. Heterogene-
ity among studies was tested with the Cochran Q statistic, qualified

by visual inspection of the forest plots, and quantified by indica-

tor I2. An I2 <30% was considered nonsignificant heterogeneity, I2

of 30%–70% as moderate heterogeneity, and I2 >70% as consid-

erable heterogeneity. All p values <0.05 were considered statisti-

cally significant. All meta-analyses were performed using R software

(version 4.1.2).
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F IGURE 1 Preferred Reporting Items for Systematic Reviews andMeta-analyses (PRISMA) flowchart. RCT, randomized controlled trial.

3 RESULTS

3.1 Study selection

We identified 2118 articles through our literature search, of

which 91 were examined for full-text review and 11 were included

for analysis (Figure 1). These included two RCT reports (representing

three separate trials), five observational cohorts (three abstracts and

one follow-up to the RCTs), and four case series (one of which was an

abstract), representing a total of 722 patients. Among the RCTs, one

study included results from two separate trials (FIT-1 and FIT-2) [16].

For meta-analyses, data from FIT-1 and FIT-2 were treated as distinct

studies when it was possible to extract individual study data (e.g.,

for partial, stable, and rescue medication use). The FIT-3 study, which

included follow-up data of patients from these two trials, was only used

in analyses when data from the original trials was unavailable (pooled

proportion of overall response). Secondary analyses that include data

from abstracts and case series are reported in Table S1.

3.2 Risk of bias

All RCTs were judged to be low risk for bias for all outcomes. All non-

randomized studieswere judged tobe at high risk for bias primarily due

to a lack of confounder adjustment. Figure 2 illustrates the traffic-light

plots for full-text RCTs and observational studies [17]. All case series

were determined to have low methodological quality. Publication bias

was suspected, given the high number of small studies.

3.3 Description of study participants

Patient ages ranged from 19 to 100 years, with a duration of ITP

between <1 and 53 years. Most studies included patients who had

undergone a median of 3 prior therapies for ITP. These prior ther-

apies were categorized accordingly: corticosteroids, IVIG/IV Anti D,

TPO agents, immunosuppressants, splenectomy, rituximab, danazol,

chemotherapy, and others. All studies with available data reported

median baseline platelets at therapy initiation of <40 × 109 cells/L.

Patients in all RCTs were permitted to take one concomitant ITP

medication throughout the study [16, 18]. Table 1 summarizes the

characteristics of the studies included in this review.

3.4 Description of fostamatinib dosing and
schedule

All studies, except for the open-label pilot [19], initiated fostamatinib

at 100 mg BID, with dose modifications up to 150 mg BID permit-

ted. Dose modification protocols were clearly described in all trials
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F IGURE 2 Traffic-light plots for (A) randomized and (B) nonrandomized studies, not including case series or abstracts. RCT, randomized
controlled trial.

[16, 18] and the twoprospective studies (i.e., escalation permitted after

4 weeks, depending on platelet count) [19, 20]. The reported duration

of treatment varied between studies; all trials used fostamatinib for a

minimum of 24weeks.

3.5 Efficacy outcomes

3.5.1 Platelet count response on fostamatinib

The proportion of patients achieving an overall platelet count response

(≥30× 109 cells/L) was 0.70 (95%CI: 0.62, 0.76; I2 = 0%;N= 162). The

pooled proportion of partial responders (≥50 × 109 cells/L) was 0.48

(95% CI: 0.36, 0.61; I2 = 89%; N = 139). The pooled proportion of sta-

ble responderswas 0.28 (95%CI: 0.16, 0.44, I2 =95%;N=139). Table 2

summarizes the pooled proportions for platelet response outcomes.

Definition of stable responses was similar across the three RCTs and

more varied across the observational studies; definitions are available

in Table S2. Table S3 summarizes platelet response data and includes

forest plots to illustrate these results (Figures S1–S3).

3.5.2 Time to response and response duration

Reporting of the time to response was sparse and could not be meta-

analyzed. The FIT-1 and FIT-2 trials reported that the median platelet

counts of both overall and stable responders reached 50 × 109 cells/L

by the second week of treatment [16]. These results were similar to

those in the two case series where data regarding time to response

was available; the seven patients in Liu and Hsia achieved an overall

response by amedian of 19 (range: 0–181) days, and the five patients in

Mehta et al. all achieved partial responseswithin 1month [21, 22]. Few

studies formally reported on the duration of response; the duration of

treatment was more often quantified, ranging from <1 month to 61.7

months. Of note, however, the 2019 results from the FIT-3 open-label

study reported that among the 64 overall/stable responders (44% of

the total cohort), response was maintained for a median duration ≥28

months while on fostamatinib [23]. Table S4 summarizes the time to

response and duration outcomes across all included studies.

3.5.3 Relative efficacy compared to placebo

The FIT-1, FIT-2, and trials by Kuwana et al. represented 123 patients

on fostamatinib and 61 on placebo [16, 18]. We could only compare

fostamatinib and placebo for two efficacy outcomes: partial platelet

response by 12 weeks of treatment and stable response by 24 weeks.

Fostamatinibwas favored in both comparisons, with a relative risk (RR)

of 3.04 (95% CI: 1.53, 6.06, I2 = 0%, p < 0.01) for partial response

(Figure 3) and a RR of 6.43 (95% CI: 1.58, 25.23, I2 = 0%, p < 0.01) for

stable response (Figure 4).

3.6 Safety outcomes

3.6.1 Mortality, bleeding, and VTE on fostamatinib

All-cause mortality and VTE were both infrequent events that were

not be meta-analyzed. Across 10 studies, 8/404 (2%) deaths occurred

among patients on fostamatinib and 1/61 (1%) among placebo. Across

seven studies, 4/207 (2%) VTE events were reported for fostamatinib

and 0/61 (0%) for placebo. Bleeding events were reported across eight

studies, where no studies explicitly stated the use of ISTH criteria for

bleeding events. Compared to placebo, patients on fostamatinib were
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TABLE 2 Summary of pooled proportions for efficacy and safety outcomes on fostamatinib.a

Outcome

Contributing

studies

Number of

patients

Pooled

proportion 95%CI I2c

Overall response 2 162 0.70 0.62, 0.76 0%

Partial response 4 139 0.48 0.36, 0.61 53%

Stable response 4 139 0.28 0.16, 0.44 67%

Any adverse eventb 3 174 0.86 0.80, 0.91 0%

Severe adverse eventb 2 123 0.15 0.10, 0.22 0%

Adverse event causing treatment withdrawalb 3 174 0.10 0.06, 0.15 0%

Any bleedingb 2 123 0.08 0.03, 0.20 52%

Rescue therapyb 4 190 0.30 0.24, 0.37 30%

Hypertensionb 4 190 0.24 0.13; 0.40 67%

Diarrheab 4 190 0.30 0.21, 0.40 43%

Nauseab 4 190 0.16 0.10; 0.24 37%

Neutropeniab 3 174 0.07 0.02; 0.21 64%

Dizzinessb 2 117 0.11 0.07; 0.18 0%

Fatigueb 3 168 0.15 0.04; 0.44 87%

Abdominal pain 3 89 0.09 0.04; 0.22 38%

Transaminitisb 3 139 0.15 0.07; 0.29 61%

Infectionb 2 123 0.17 0.11; 0.24 0%

Abbreviation: CI, confidence interval.
aNo data from case series or abstracts were included in this primary analysis.
bData from FIT-1 and FIT-2 were treated as one study inmeta-analysis.
cThe I2 statistic may be biasedwhen the number of contributing studies is small, and the 95%CI should be included in the interpretation of a point estimate.
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F IGURE 3 Forest plot of comparison between fostamatinib and placebo for outcome: partial platelet response (≥50× 109 cells/L) within 12
weeks of treatment. RR, relative risk.
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F IGURE 4 Forest plot of comparison between fostamatinib and placebo for outcome: stable platelet response within 24weeks of treatment.
RR, relative risk.
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TABLE 3 Summary of adverse event comparisons between fostamatinib and placebo (24weeks).

Outcomea
Number of

studies

Fostamatinib

(event/total)

Placebo

(event/total)

Relative

risk 95%CI I2c p

Any AEb 2 105/123 44/61 1.18 0.99, 1.40 0% 0.46

Any severe AEb 2 18/123 8/61 1.11 0.51, 2.40 0% 0.80

AE causing withdrawal from

treatment

3 13/123 4/61 1.37 0.47, 4.03 0% 0.57

Rescuemedicationb 2 31/123 26/61 0.59 0.39, 0.90 0% 0.01

Any bleedingb 2 8/123 10/61 0.41 0.17, 0.99 0% 0.05

Hypertensionb 2 37/123 7/61 2.57 1.21, 5.43 0% 0.01

Nauseab 2 20/123 4/61 2.23 0.84, 5.90 0% 0.11

Diarrheab 2 41/123 7/61 2.69 0.98, 7.32 13% 0.05

Neutropeniab 2 10/123 0/61 5.63 0.75, 42.14 0% 0.09

Abbreviation: CI, confidence interval.
aAE, adverse event.
bData from FIT-1 and FIT-2 were treated as one study inmeta-analysis.
cThe I2 statistic may be biasedwhen the number of contributing studies is small, and the 95%CI should be included in the interpretation of a point estimate.

less likely to experience any bleeding events (RR = 0.41, 95% CI: 0.17,

0.99) during 24 weeks of treatment (Table 3). Pooled proportion of

bleeding events from the RCTs was 0.08 (95% CI: 0.03, 0.20), and the

long-term follow-up recorded 67/146 (46%) minor events over 229.4

patient years.

3.6.2 Rescue therapy and other AEs on
fostamatinib

The most common AEs for patients on fostamatinib included the need

for rescuemedication (proportion= 0.30, 95%CI: 0.24, 0.37), diarrhea

(proportion = 0.30, 95% CI: 0.21, 0.40), and hypertension (propor-

tion = 0.24, 95% CI: 0.13, 0.40). Pooled proportions for all AEs are

summarized in Table 2. Compared to placebo, patients on fostamatinib

were less likely to require rescue medication (RR = 0.59, 95% CI: 0.39,

0.90, p = 0.01) and more likely to experience hypertension (RR = 2.57,

95% CI: 1.21, 5.43, p = 0.01) during 24 weeks of treatment. Table 3

and Figures S14–S22 summarize the comparisons between fostama-

tinib andplacebo for otherAEs during the24weeks of treatment. Table

S5 summarizes the safety data across all included studies.

4 DISCUSSION

This systematic review summarizes the published data regarding the

efficacy and safety of fostamatinib for treating adults with chronic or

refractory ITP. Compared to placebo, patients on fostamatinib were

3.04 (95%CI: 1.53, 6.06) timesmore likely to achieve a partial response

(≥50 × 109 cells/L at any point) by 12 weeks of treatment and 6.43

(95% CI: 1.58, 25.23) times more likely to achieve a stable response

(≥50 × 109 cells/L at minimum of 66% of follow-up visits) by 24weeks.

Mortality, bleeding, and VTE events were rare. The most common AEs

included rescue therapy given to 30% (95% CI: 24%, 37%) of patients,

diarrhea in 30% (95% CI: 21%, 40%), and hypertension in 24% (95%

CI: 13%, 40%). Fostamatinib was associated with a 0.59 (95% CI: 0.39,

0.90) times lower risk of requiring rescue medication and a 2.57 (95%

CI: 1.21, 5.43) times higher risk of hypertension in 24 weeks. The evi-

dence is limited by heterogeneous outcomes reported across multiple

small studies with no direct comparisons to other second- or third-line

therapies. The current data suggest that fostamatinib is a viable option

for the treatment of ITP that has failed to respond to other treatments.

A recent systematic review provided an overview of clinical trials

investigating tyrosine kinase inhibitors, with FIT1 and FIT2 trials as the

only data for fostamatinib [24]. Our review is the first to focus on data

for fostamatinib and estimate the proportion of patients who achieve

clinically relevant platelet thresholds while on treatment. Our results

for efficacy are similar to those from the FIT-1 and FIT-2 trials alone,

with the observation that the proportion of partial and stable respon-

ders was higher among nonrandomized studies compared to the RCTs.

This may be due to different participant characteristics; most RCT par-

ticipants had already undergone multiple lines of therapy and may be

affected by a disease that is inherently more refractory to treatment

compared to the general population of ITP patients. The safety data of

nonrandomized studies tended to concord with those of the RCTs and

indicate a relatively high incidence of AEs while on fostamatinib (i.e.,

requiring rescuemedication, hypertension, diarrhea, infection, nausea,

fatigue, transaminitis, and dizziness). While these side effects may be

successfully managed, they remain bothersome and may inform the

decision to choose fostamatinib as a therapy.

Two network meta-analyses have compared fostamatinib data

from FIT1 and FIT2 to TPO-RAs and ranked fostamatinib as the least

efficacious but with a relatively high safety profile [25, 26]. This was

theorized to be due to a combination of the fostamatinib trials’ patient

composition and the singlemechanism of ITP that fostamatinib targets

compared to the TPO-RAs [25, 26]. In the analyses of a network



658 KOU ET AL.

meta-analysis (abstract only) that compared data from the FIT-1 and

FIT-2 trials to four rituximab studies, the investigators identified

fostamatinib as being associated with improved overall platelet

response relative to rituximab [27]. Using data primarily from the

FIT-1 and FIT-2 trials, major guideline groups have either positioned

fostamatinib as a subsequent-line therapy [28], or made formal recom-

mendations for when fostamatinib may be used as a third-line agent

for refractory ITP patients nonresponsive to TPO-RAs [29], or as a

second-line agent for some chronic ITP patients [30].

The cost of therapies for chronic ITP remains an important fac-

tor in determining the clinical treatment plan for patients. From our

literature search, only one study evaluated the cost-effectiveness of

fostamatinib [30]. This economic analysis considered the costs of AEs

in addition to the base cost of therapy and determined the total

mean cost per patient on fostamatinib to be similar to eltrombopag

and less costly compared to avatrombopag or romiplostim [30]. While

underpowered for noninferiority, the results suggest that there may

be economic rationale for including fostamatinib as an alternative to

TPOs. However, the higher efficacy of TPO-RAs suggests that fosta-

matinib will remain as a therapy subsequent to TPO-RAs for most

patients.

To support the development of guidelines, further investigation

of fostamatinib with direct comparisons to other third- or second-

line therapies (i.e., rituximab and mycophenolate) with standardized

reporting of outcomes that include duration of response will be worth-

while. The reporting of data stratified by important subgroups (e.g.,

duration of ITP and splenectomy status)may also clarifywhether there

are greater benefits to initiating fostamatinib sooner rather than later.

There also remains a need for evidence-based guidance for practition-

ers regarding the optimal strategies to transition patients between ITP

therapies and whether there is benefit to the combination of ther-

apies that utilize different underlying mechanisms (e.g., fostamatinib

and TPO-RAs). Ongoing studies registered to clinicaltrials.gov include

NCT05502783 andNCT05509582 for fostamatinib in post-transplant

cytopenia [31, 32], NCT06071520 [33], and NCT05613296 [34].

4.1 Limitations

All studies except the RCTs were determined to have a serious risk

of bias. We attempted to reduce the impact of bias by excluding case

series and abstracts from primary statistical analyses, as case studies

tended to report extreme proportions for efficacy and were subject

to selection biases, while abstracts were not peer-reviewed. The risk

for confounding within our estimates remains high; we could not make

statistical adjustments due to limited sample size and lack of stratified

datawithin individual reports. Theentirebodyof evidence is also at risk

of publication bias due to the predominance of small studies. Although

industry sources funded the majority of the included studies, a biblio-

graphic analysis of trials in VTE prevention suggested that there may

be no difference in the reporting of favorable outcomes between com-

mercially andnoncommercially funded studies [35].Ourmeta-analyses

also demonstratedmoderate to significant heterogeneity for nearly all

pooled outcomes, as indicated by the I2 value and visual inspection of

the forest plots with results stratified by study design. Even with an I2

value of 0% for our comparisons between fostamatinib and placebo,

we cannot exclude heterogeneity due to the small number of stud-

ies and wide CIs. Due to the limited sample size, we did not conduct

metaregression to explore causes of heterogeneity.

5 CONCLUSION

This review found that fostamatinib offers an efficacy and safety pro-

file that makes it a viable option for providers and adult patients to

consider in treating ITP refractory to previous treatments. Given the

heterogeneous data andmany small contributing studies, these results

should be interpreted cautiously. Further prospective studies compar-

ing fostamatinib to other third- and second-line treatments are needed

to clarify how fostamatinib may be used to optimize the management

of ITP in this patient population.
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