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Abstract

Patients with relapsed warm antibody autoimmune hemolytic anemia (wAIHA) have

limited treatment options. Fostamatinib is a potent, orally administered spleen tyro-

sine kinase inhibitor approved in the United States and Europe for the treatment of

adults with chronic immune thrombocytopenia (ITP). This phase 2 study evaluated

the response to fostamatinib, administered at 150 mg BID orally with or without food

in adults with wAIHA and active hemolysis with hemoglobin (Hgb) <10 g/dL who had

failed at least one prior treatment. Hemoglobin levels and safety assessments were

performed at visits every 2 weeks. The primary endpoint was Hgb >10 g/dL with an

increase of ≥2 g/dL from baseline by week 24 without rescue therapy or red blood

cell transfusion. Eleven of 24 (46%) patients achieved the primary endpoint. Increases

in median Hgb were detected at week 2 and sustained over time. Median lactate

dehydrogenase levels and reticulocyte counts generally declined over time with little

change in median haptoglobin levels. The most common adverse events (AEs) were

diarrhea (42%), fatigue (42%), hypertension (27%), dizziness (27%), and insomnia
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(23%). AEs were manageable and consistent with the fostamatinib safety database of

over 3900 patients across multiple diseases (rheumatoid arthritis, B-cell lymphoma,

COVID-19, and ITP). No new safety signals were detected. Fostamatinib may be a

promising therapeutic option for wAIHA. A randomized, double-blind, phase 3 study

is nearing completion.

1 | INTRODUCTION

Warm autoimmune hemolytic anemia (wAIHA) is an acquired disorder

manifested by accelerated red blood cell (RBC) destruction due to the

presence of antibodies, usually immunoglobulin G (IgG), that bind to anti-

gens on erythrocytes at physiological temperatures and lead to red cell

clearance by spleen and liver. The estimated incidence in adults is 0.8 to

3 per 100 000/year with a prevalence of 17 per 100 000 and a mortality

rate of 8%–11%.1–3 The incidence in the United States is approximately

13 000/year.4 wAIHA can be either primary or secondary to an underly-

ing disease such as an autoimmune disease (20%), lymphoproliferative

disorder (20%), infection, or cancer.5 Of all the autoimmune hemolytic

anemias, 80% are due to wAIHA, with the remaining cases due to cold

agglutinin disease (CAD or cold AIHA); up to 30% of patients have mixed

disease (warm and cold AIHA).6

The accelerated clearance of circulating IgG-coated RBCs by

immunoglobulin Fc receptor (FcR) bearing macrophages in the spleen

and liver is thought to be the pathogenic mechanism in wAIHA.7

Immunoglobulin FcRs involved in the recognition of Ig-coated parti-

cles are expressed on all phagocytic cells and play an important role in

antibody-mediated immune responses.8 They are responsible for such

functions as endocytosis, phagocytosis, reactive mediator release, and

cell activation/cytotoxicity.9 Activation of the FcR is associated with a

signaling subunit, FcRγ, whose phosphorylation subsequent to recep-

tor binding results in the recruitment and activation of spleen tyrosine

kinase (SYK) (Figure S1).10,11 Activated SYK mediates downstream sig-

naling of the activated FcRs in phagocytic cells, resulting in phagocy-

tosis of RBCs.12 In addition, activation of SYK through the B-cell

receptor (BCR) mediates activation and differentiation of B lympho-

cytes into antibody secreting plasma cells.13,14 Therefore, inhibition of

SYK has potential effects in the treatment of wAIHA through inhibi-

tion of phagocytosis and reduction of antibody production.

Fostamatinib disodium hexahydrate is an orally available inhibitor

of SYK and consequently inhibits the FcR and BCR signaling path-

ways. It is indicated for the treatment of adult patients with chronic

immune thrombocytopenia (ITP). Fostamatinib is a prodrug that is rap-

idly converted to R406 in vivo. R406 is a reversible, biologically active,

potent inhibitor of immunoglobulin E (IgE)- and IgG-mediated activa-

tion of FcR signaling, with the primary target of R406 identified as

SYK.10 Inhibition of SYK was protective against the development of

thrombocytopenia and anemia in mouse models of ITP and AIHA,

respectively.10,11 Preclinical data have demonstrated that fostamatinib

treatment significantly (p < .05) protected against antibody-induced

anemia in mice compared to vehicle.11 Fostamatinib prevented RBC

loss in mice via inhibition of autoantibody-directed RBC destruction in

AIHA, providing a rationale for its clinical investigation.

In previous clinical studies, fostamatinib was evaluated in patients

with rheumatoid arthritis (RA), solid tumors, B-cell malignancies, and

ITP. In RA patients, fostamatinib (100–150 mg, twice daily [BID]) was

effective in reducing joint tenderness and swelling and in improving

functional outcomes.15 In non-Hodgkin lymphoma and chronic lym-

phocytic leukemia patients, fostamatinib (200 mg BID) inhibited a crit-

ical B-cell lymphoma survival pathway, which resulted in tumor cell

death and clinical responses.16 In ITP patients, fostamatinib provided

clinical benefit (improved platelet counts, reduced bleeding episodes,

and reduced rescue therapy) at doses ranging from 100 to 150 mg

orally BID in phase 2 and phase 3 studies.17,18 The approved dosing

for ITP is 100 mg BID with an increase to 150 mg BID at 4 weeks or

later if needed and tolerated. To maximize the potential for response

in patients with wAIHA who have few or no alternative treatment

options, the starting oral dose for this study was 150 mg BID. This

report describes a phase 2 multicenter, open-label study that evalu-

ated the response to and safety of fostamatinib treatment in patients

with wAIHA who had failed at least one prior treatment regimen.

2 | METHODS

2.1 | Patients

Eligible patients were ≥18 years of age and had a diagnosis of primary

or secondary wAIHA. At screening, patient's Hgb level had to be

<10.0 g/dL, with a direct antiglobulin test (DAT) positive for IgG, hap-

toglobin <10 mg/dL, and lactate dehydrogenase >ULN. Patients also

had failed at least one prior AIHA treatment regimen. Any other

underlying disease was stable/controlled prior to study entry.

Exclusion criteria included cold antibody AIHA, platelet count of

<30 000/μL, or secondary AIHA if the underlying disease was not stable

or not well-controlled on current therapy. The study excluded patients

with uncontrolled or poorly controlled hypertension, major cardiovascular

event within 6 months prior to treatment start, history of deep venous

thrombosis, significant infection, acute gastrointestinal symptoms, posi-

tive results for HIV, hepatitis B, or hepatitis C virus.

Patients were allowed to continue one concomitant medication

for AIHA including corticosteroids, azathioprine, or an erythropoiesis

stimulating agent (ESA) if they were on a stable dose for at least

14 days prior to baseline. Patients were to remain on the allowed con-

comitant AIHA treatment at the same dose during the study. All other
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AIHA therapeutic agents were discontinued for a minimum required

interval prior to starting treatment: 7 days for IVIg, RBC transfusion;

14 days for cyclosporine, mycophenolate mofetil; 6 weeks for

rituximab or other anti-CD20 monoclonal antibody; 8 weeks for

alkylating agents; and 30 days or 5 half-lives (whichever is greater)

for investigational agents. Due to the potential for drug–drug interac-

tions with fostamatinib, the following treatments were not permitted

or were restricted during the study: CYP3A4 inhibitors and inducers,

P-glycoprotein substrate, and HMG-CoA reductase inhibitors.

2.2 | Study design

The study consisted of two phases: an initial treatment phase and an

extension phase. The original treatment period was 12 weeks based

on time to response in patients with ITP, which was increased to

24 weeks in a protocol amendment to allow for a potentially longer

time to response in patients with AIHA. Some patients completed

the study at 12 weeks prior to the protocol amendment. If patients

had either met the primary endpoint or shown a beneficial trend in

Hgb and tolerated the study drug, they could receive treatment with

fostamatinib on their same treatment regimen during the extension

phase upon completion of the initial treatment phase. The extension

phase continued until the last patient completed the initial treatment

phase. The study is now complete, with patients treated for up to

30 months.

Enrolled patients initiated fostamatinib at 150 mg BID. Patients

administered the study drug orally once in the morning and once in

the evening, with or without food, throughout the treatment period.

For patients experiencing adverse events (AEs) requiring dose reduc-

tion, the 150 mg BID dose could be adjusted to 100 mg BID, 150 mg

QD, or 100 mg QD, or discontinued. For patients receiving QD dos-

ing, fostamatinib was administered in the morning. Hemoglobin levels,

hemolysis parameters (LDH, haptoglobin, reticulocyte count), and

safety assessments were conducted at each clinic visit. Patients were

seen every 2 weeks for the first 12 weeks, every third week till week

24, and every 6 weeks during the extension phase.

2.3 | Study endpoints and analysis

These analyses are based on a February 2020 data cut-off date. The

primary endpoint was the proportion of patients who achieved a hemo-

globin response by week 24 or, prior to the protocol amendment, by

week 12; hemoglobin response was defined as a Hgb level of >10 g/dL

and ≥2 g/dL higher than the baseline Hgb, not attributable to RBC

transfusion or other rescue medication. A post hoc endpoint was an

increase in Hgb level of ≥1.5 g/dL from baseline, not attributable to

either RBC transfusion or other rescue medication. Hemoglobin values

obtained within 14 days of an RBC transfusion or within 28 days of

rescue treatment were attributed to RBC transfusion or rescue treat-

ment. Allowed rescue therapies included RBC transfusion, IVIg (up to

1 g/kg/day for 1–3 days), IV methylprednisolone (up to 1 g/day for

1–3 days), oral dexamethasone (up to 40 mg/day for 1–2 days), or oral

prednisone (up to 1 mg/kg/day for 1–3 days).

The safety population included all patients who received ≥1 dose

of fostamatinib (n = 26). The efficacy evaluable population included

all patients who received ≥75% of intended doses of fostamatinib

unless they discontinued due to AEs (n = 24). Two patients who

received ≤75% of intended doses and were part of the initial cohort

(n = 17) were replaced per protocol.

2.4 | Statistical analyses

The sample size for the study was determined from the following specifi-

cations: use of Simon's two-stage study design, achievement endpoint of

Hgb response by week 24, one-sided exact binomial test, unacceptable

response rate (p0) ≤20%, acceptable response rate (p1) ≥40%, one-sided

significance level α = 0.01, and power = 90%. Based on these specifica-

tions, 17 patients were to be enrolled in stage 1. If fewer than four

patients achieved a Hgb response by week 24, lack of response would be

concluded. Otherwise, the null hypothesis would be rejected, and the pri-

mary endpoint was achieved. These critical values were determined based

upon values of 0.10 for both alpha (type I error) and beta (type II error).

Descriptive statistics were provided for other endpoints and for AEs.

3 | RESULTS

3.1 | Patient disposition and drug exposure

Twenty-six patients received ≥1 dose of fostamatinib. Median

treatment compliance was 98.8%. Median exposure to fostamatinib

F IGURE 1 Study flow diagram. *Six patients completed the study
at 12 weeks prior to the protocol amendment that extended the initial
treatment period to 24 weeks
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TABLE 1 Baseline characteristics and prior treatment of all enrolled patients

Characteristic Responders (N=11) Non‐responders (N=13) All patients (N=24)

Age, median (range) 56.0 (30‐82) 65.0 (27‐88) 61.0 (27‐88)

Gender

Female 8 (72.7%) 6 (46.2%) 14 (58.3%)

Male 3 (27.3%) 7 (53.8%) 10 (41.7%)

Race

White 9 (81.8%) 10 (76.9%) 19 (79.2%)

Asian 1 (9.1%) 1 (7.7%) 2 (8.3%)

Other 1 (9.1%) 1 (7.7%) 2 (8.3%)

Black or African American 0 (0%) 1 (7.7%) 1 (4.2%)

Disease type

Primary 7 (63.6%) 12 (92.3%) 19 (79.2%)

Secondary 4 (36.4%) 1 (7.7%) 5 (20.8%)

Lymphoproliferative disorder 2 (18.2%) 1 (7.7%) 3 (12.5%)

Ulcerative colitis 1 (9.1%) 0 1 (4.2%)

Systemic lupus erythematosus 1 (9.1%) 0 1 (4.2%)

AIHA duration (years)

Mean (SD) 6.79 (8.973) 5.12 (5.311) 5.88 (7.103)

Median (range) 1.06 (0.3, 25.6) 2.04 (0.5, 17.9) 1.85 (0.3, 25.6)

DAT positive for IgG 10 (90.9%) 13 (100%) 23 (95.8%)a

Number of unique prior AIHA treatments

>1 treatment 5 (45.5%) 10 (76.9%) 15 (62.5%)

1 treatment 6 (54.5%) 3 (23.1%) 9 (37.5%)

Prior AIHA treatments

Corticosteroids 11 (100%) 13 (100%) 24 (100%)

Rituximab 4 (36.4%) 8 (61.5%) 12 (50.0%)f

ESAs 0 1 (7.7%) 1 (4.2%)

Prior splenectomy 2 (18.2%) 3 (23.1%) 5 (20.8%)

Concomitant AIHA treatments

Corticosteroids (prednisone) 6 (54.5%) 9 (69.2%) 15 (62.5%)g

Azathioprine 1 (9.1%) 0 1 (4.2%)

ESAs 0 1 (7.7%) 1 (4.2%)

Hemoglobin (g/dL) median (range)b 8.80 (6.8‐10.6) 9.00 (7.0‐9.9) 9.00 (6.8‐10.6)

≥10 g/dL 1 (9.1%) 0 1 (4.2%)

<10 g/dL 10 (90.9%) 13 (100%) 23 (95.8%)

LDH (U/L) median (range)c 414.0 (233‐781) 424.0 (225‐815) 419.0 (225‐815)

Reticulocyte (109/L) median (range)d 279.4 (8‐350) 310.0 (54‐768) 301.0 (8‐768)

Haptoglobin (g/L) median (range)e 0.070 (0.07‐2.38) 0.080 (0.06‐0.30) 0.070 (0.06‐2.38)

Abbreviations: IgG, Immunoglobulin G; LDH, lactate dehydrogenase.
aData not available for 1 patient.
bInclusion criteria Hgb of <10 g/dL was at screening (not Baseline/Day 1). One patient with Baseline Hgb >10 g/dL had a Screening Hgb of 9 g/dL

(Day ‐15).
cLDH reference range: 122‐222 U/L.17,19

dReticulocyte reference range: 30.4‐110.9 (109/L).17,19

eHaptoglobin reference range: 0.30‐2.0g/L.17,19
fTime between last dose of rituximab and study initiation was mean 941 days and median 343 days (range 108‐2842 days).
gIn patients receiving concomitant prednisone at baseline, the dose was mean 24 mg/day and median 12.5 mg/day (range 0.5‐80 mg/day).
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was 173 (range: 32–913) days in all patients, 326 (range: 34–764)

days in responders (n = 11), and 85 (range: 32–913) days in non-

responders (n = 13). Among the 26 patients treated with

fostamatinib, 19 (73%) completed the initial treatment phase

and 7 (27%) discontinued treatment (Figure 1). Of the 12 who

entered the extension phase, 5 (42%) completed the extension phase

and 7 (58%) discontinued.

3.2 | Patient demographics

Most patients had primary wAIHA (79%). Baseline characteristics

and prior therapies are presented in Table 1. The mean duration of

wAIHA in patients was 5.88 (median 1.85 [range: 0.3–25.6]) years

at study entry, and most patients had more than one prior treat-

ment. A higher percentage of responders were female, had sec-

ondary AIHA, and had fewer prior medications than

nonresponders. There was no difference in response based on

concomitant corticosteroid use. All patients had screening Hgb

counts <10 g/dL, and nearly all (96%) had baseline (day 1) Hgb

counts <10 g/dL.

3.3 | Response to treatment

Fostamatinib treatment resulted in 11 of 24 patients (46%) achieving

the primary endpoint (Hgb >10 g/dL with a change of ≥2 g/dL from

baseline) by week 24, with 1 late responder at week 30 (total of

12 responders [50%]). Six (25%) achieved the primary endpoint by

week 2. The post hoc endpoint (increase of ≥1.5 g/dL in Hgb from

baseline) was met by 15 of 24 patients (63%). Figure 2A,B shows the

median Hgb and median change in Hgb in all efficacy-evaluable

patients (n = 24).

The change in Hgb values was most pronounced in patients who

achieved the primary endpoint. Median Hgb values exceeded 10 g/dL

by week 2 in responders and remained above 10 g/dL for the duration

of treatment (Figure 2A). Median Hgb values increased from baseline

by >2.0 g/dL for responders and by 0.2 g/dL for nonresponders by

week 4 (Figure 2B). Four of 5 (80%) secondary AIHA patients were

responders (Hgb >10 g/dL with increase of 2 g/dL), while 7 of

19 (37%) of primary AIHA patients were responders.

Median LDH levels (Figure 2C) and reticulocyte counts

(Figure 2D) generally declined over time with little change in median

haptoglobin levels (Figure S2).

F IGURE 2 Fostamatinib improved markers of red cell hemolysis. (A) Median Hgb in the efficacy evaluable population (n = 24) categorized by
response. (B) Median change in Hgb from baseline in the efficacy evaluable population (n = 24) categorized by response. (C) Median change in
LDH from baseline categorized by response. (D) Median change in reticulocytes from baseline categorized by response. Hgb, hemoglobin;
LDH, lactate dehydrogenase
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3.4 | Rescue therapy

Certain therapeutic rescue regimens for AIHA were permitted for

patients with Hgb <10 g/dL in the investigator's judgment (see

Section 2). During the study, 10 patients (38%) required at least one

rescue medication or RBC transfusion: 7 (27%) received prednisone

(pulse or taper), 1 (4%) received hydrocortisone (pulse), 1 (4%)

received immunoglobulin, and 7 (27%) received RBC transfusion.

Among the 12 patients identified as responders, 3 (25%) received res-

cue treatment. Hgb values obtained with 14 days of RBC transfusion

or within 28 days of rescue treatment were excluded from evaluation

of response to treatment.

3.5 | Safety

All 26 patients reported an AE (Table 2). The most common AE was

diarrhea, which occurred in 42% of patients and was mild in all but

1 patient. Diarrhea was managed with dose modification (reduction or

interruption), over-the-counter medication, or changes in dietary regi-

men. Fatigue was also common, and 4 of 8 cases were considered

possibly/probably related to treatment. Hypertension was mild or

moderate and managed with changes in the dose or type of concur-

rent antihypertensive medication, the addition of an antihypertensive

medication, and if needed, study drug dose modification (reduction or

interruption). Dizziness and insomnia AEs were mild and considered in

TABLE 2 Most common (>10% of patients) adverse events (AEs)

Preferred term All patients N = 26 n (%)

Maximum severity grade

Mild (grade 1) n (%) Moderate (grade 2) n (%) Severe (grade 3) n (%)

Patients with at least 1 AE 26 (100%) 2 (8%) 12 (46%) 12 (46%)

Diarrhea 11 (42%) 10 (38%) 1 (4%) 0

Fatigue 11 (42%) 6 (23%) 4 (15%) 1 (4%)

Hypertension 7 (27%) 3 (12%) 4 (15%) 0

Dizziness 7 (27%) 6 (23%) 1 (4%) 0

Insomnia 6 (23%) 6 (23%) 0 0

Nausea 5 (19%) 5 (19%) 0 0

Upper respiratory tract infection 6 (23%) 6 (23%) 0 0

Anemia 4 (15%) 0 2 (8%) 2 (8%)

Jaundice 4 (15%) 2 (8%) 1 (4%) 1 (4%)

Neutrophil count decreased 4 (15%) 2 (8%) 1 (4%) 1 (4%)

Pyrexia 4 (15%) 3 (12%) 0 1 (4%)

Cough 4 (15%) 4 (15%) 0 0

Headache 4 (15%) 3 (12%) 1 (4%) 0

Pain in extremity 4 (15%) 4 (15%) 0 0

Abdominal pain 3 (12%) 2 (8%) 1 (4%) 0

Alanine aminotransferase increased 3 (12%) 1 (4%) 2 (8%) 0

Alopecia 3 (12%) 2 (8%) 1 (4%) 0

Aspartate aminotransferase increased 3 (12%) 2 (8%) 1 (4%) 0

Atrial fibrillation 3 (12%) 1 (4%) 2 (8%) 0

Blood bilirubin increased 3 (12%) 0 3 (12%) 0

Constipation 3 (12%) 2 (8%) 1 (4%) 0

Dyspnea 3 (12%) 2 (8%) 1 (4%) 0

Arthralgia 3 (12%) 0 2 (8%) 1 (4%)

Hypokalemia 3 (12%) 1 (4%) 1 (4%) 1 (4%)

Muscle spasms 3 (12%) 2 (8%) 1 (4%) 0

Oropharyngeal pain 3 (12%) 3 (12%) 0 0

Rash 3 (12%) 2 (8%) 1 (4%) 0

Urinary tract infection 3 (12%) 1 (4%) 2 (8%) 0

Weight increased 3 (12%) 3 (12%) 0 0

Note: Patients are counted for the most severe event in a given row. Less common events (those occurring in <10% of patients) were not listed but

contributed to the total number (top row).

Abbreviation: AE, adverse event.
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the majority of patients to be unlikely related to study drug. There

were no discernible differences in AEs between responders and

nonresponders.

Three patients (12%) in the initial treatment phase required a

dose reduction (to 100 mg BID) due to liver toxicity, neutropenia, and

diarrhea. Twelve patients (46%) had treatment interrupted or with-

drawn due to AEs, and 4 (15%) of these were treatment related.

Seven patients (27%) reported at least one serious adverse event

(SAE). These SAEs were anemia in 2 patients and, in 1 patient each,

acute myocardial infarction, fall, hemoglobin decrease, inappropriate

antidiuretic hormone secretion, infection, pneumonia, rhabdomyolysis,

sepsis, skin necrosis, systemic inflammatory response syndrome, and

urinary tract infection; all were considered by the investigators as not

related to the study drug.

Two patients had events leading to death in this study.

A 50-year-old female, receiving concomitant azathioprine, died

58 days after the last dose of fostamatinib due to events of skin

necrosis and infection. An 83-year-old male, whose medical history

was significant for chronic lymphocytic leukemia (in remission at study

entry), died due to polymicrobial pneumonia 48 days after the last

dose of fostamatinib. Both SAEs were considered as not related to

study drug and related to underlying comorbidities with long-standing

prednisone.

4 | DISCUSSION

This open-label, multicenter study evaluated the administration of

fostamatinib, an SYK inhibitor, in the treatment of patients with

wAIHA who had failed at least one prior AIHA treatment regimen.

Fostamatinib increased Hgb levels in previously treated patients with

wAIHA, with clinically meaningful Hgb responses observed in nearly

half of patients. The Hgb response was rapid and durable. Responders

most often were female, had secondary AIHA, and had fewer prior

AIHA medications than nonresponders. However, the study was not

powered to correlate response with patient characteristics. Markers

of hemolysis also improved, with decreases in reticulocytes and LDH

in both responders and those who did not meet the strict definition of

response (Figure 2). The observed minimal improvement in haptoglo-

bin was not unexpected, as haptoglobin is known to remain decreased

even in the presence of normalized Hgb levels (Figure S2).20

Adult wAIHA is a potentially life-threatening autoimmune disease,

and medical management can be challenging, with no currently

approved treatments for wAIHA.6 Corticosteroids, usually prednisone,

are standard first-line therapy, with a response achieved in 75%–80%

of patients,6 although 50% require long-term maintenance dosing

(often accompanied by several adverse events), and 20%–30% require

second-line therapies.21 A 2017 guidance recommended rituximab as

second-line therapy,22 acknowledging the increasing shift away from

splenectomy as the traditionally preferred second-line therapy due to

its long-term risk of severe infection and thrombotic complica-

tions.6,12,21–23 Rituximab, administered as an intravenous infusion,

may be associated with infusion-related side effects, neutropenia, and

a modest increase in infection rates.21 Rituximab may impede the

response to vaccination, which is of current concern since the start of

the COVID-19 pandemic. An international consensus statement publi-

shed in 2020 provided a harmonized review of the diagnosis and

treatment of AIHA, also addressing additional third-line therapies

including immunosuppressant therapies and hematopoietic stem cell

transplantation.6

Comparing fostamatinib responses to other AIHA treatments is

difficult due to heterogeneity of study designs, patient populations,

and efficacy definitions. The primary endpoint in this study was the

achievement of a Hgb response by week 24 defined as a Hgb level of

>10 g/dL and ≥2 g/dL higher than the baseline Hgb, not attributable

to RBC transfusion or other rescue medication. Two corticosteroid

studies evaluating newly diagnosed patients treated with prednisone

used a similar endpoint, and responses were observed in 20 of

46 (43%) and 20 of 53 (38%) cases.3,24 Although these rates are simi-

lar to the response rate (46%) observed in the current study, the

fostamatinib patients were more difficult to treat due to heavy pre-

treatment and a longer duration of disease. The need for second-line

therapy after steroid treatment is expected, due to either lack of

response or emergence of adverse effects, and indeed, in the newly

diagnosed population in Roumier et al., half of all responders required

second-line treatment at a mean of 10 ± 8 months after steroids. Fur-

thermore, many of the patients reported AEs, including 20% who

developed de novo diabetes and 10% who experienced osteoporosis

with fractures.3

Other studies evaluating patients with either wAIHA or cold AIHA

also used similar response criteria. One observed a response only in

6 of 26 (16%) after 4 cycles of rituximab.25 Two smaller studies

reported response (Hgb ≥2 g/dL) in 4 of 11 (36%) and 5 of 11 (45%)

patients.26,27 Two more recent studies evaluated rituximab response

in newly diagnosed wAIHA. In one randomized, double-blind study of

32 patients with newly diagnosed wAIHA, 75% of those receiving

rituximab (1000 mg administered 2 weeks apart) plus corticosteroids

had a response (Hgb >10 g/dL and 2 g/dL increased over baseline)

compared with 31% in those receiving only corticosteroids

(p = .032).28 In another randomized study of 64 patients with newly

diagnosed wAIHA, 75% of those receiving rituximab (375 mg/m2

weekly for 4 weeks) plus corticosteroids and only 36% of those

receiving just corticosteroids attained at least a stable, acceptable

hemoglobin level without any need of treatment except <10 mg/day

prednisone.29

In this study, fostamatinib demonstrated a safety and tolerability

profile consistent with the existing fostamatinib safety database of

3881 patients and 724 healthy subjects across disease programs stud-

ied (rheumatoid arthritis [n = 3437], ITP [n = 163], oncology

[n = 204], IgA nephropathy [n = 51], and AIHA [n = 26]).11,15,17,18,30–33

No new safety signals were detected. The most commonly reported

AEs included diarrhea, hypertension, fatigue, dizziness, and insomnia.

Gastrointestinal effects were the most commonly reported AEs in

fostamatinib studies in patients with other diseases. Hypertension is

attributed to the off-target effect of fostamatinib on VEGF receptor

and is a known effect of SYK inhibition.34 Fatigue is very common in
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patients with anemia, and without a control group, it is difficult to

assess how much of the fatigue is related to disease. Most AEs were

mild or moderate and medically managed as needed. All reported SAEs

were considered by investigators to be not related to study drug and

most likely related to underlying comorbidities or corticosteroid use.

Limitations of this study are the small sample size, lack of a con-

trol or comparator arm, lack of DAT results after treatment, and a rela-

tively short duration of follow-up. Potential comparisons to other

studies treating patients with wAIHA should be interpreted with cau-

tion due to differences in study design, definitions of response, and

patient characteristics, particularly the type and number of prior

treatments.

With no approved therapies for wAIHA, many patients with suc-

cessive relapses or who are exposed to long-term use of corticoste-

roids highlight an unmet need in wAIHA. The Hgb response and

safety results from this study suggest that the SYK inhibitor

fostamatinib demonstrates potential in the treatment of patients with

a history of wAIHA who have relapsed following one or more prior

treatments. A phase 3 study (NCT03764618) to further investigate

the results observed in this study is nearing completion.

Patient consent: All patients provided written informed consent

in accordance with the Declaration of Helsinki.

Clinical trial registration: This study was registered at ClinicalTrials.

gov (#NCT02612558).
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