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Female, 47-year-old
Idiopathic thrombocytopenia
Bruising e diarhea ¢ thrombocytopenia

Hematology

Unusual or unexpected effect of treatment

First-line treatments for patients with immune thrombocytopenia include corticosteroids, intravenous immu-
noglobulin, and anti-D. These may be followed by second- and third-line options, including thrombopoietin re-
ceptor agonists and the tyrosine kinase inhibitor fostamatinib. These treatments have different mechanisms
and divergent adverse event profiles. We show that fostamatinib-associated adverse events can be mitigat-
ed with fostamatinib dose reduction and the introduction of avatrombopag, and that response can be main-
tained with avatrombopag monotherapy.

A 61-year-old woman with a history of chronic refractory immune thrombocytopenia since 2006 had previous-
ly received steroids, rituximab, splenectomy, and eltrombopag without achieving platelet count stability. The
patient reported flu-like symptoms in February 2020, with platelet counts ranging from 25x10%/L to 50x10°%/L
and isolated occurrences <10x10°L. Platelet counts did not respond to eltrombopag 75 mg/day, 2 courses of
rituximab, or multiple courses of prednisone. Within 2 weeks of starting fostamatinib 150 mg twice daily, she
reached a platelet count of 523x10%/L. She experienced new-onset diarrhea associated with fostamatinib, so the
dose was reduced to 75 mg twice daily, and avatrombopag 20 mg/day was added to augment platelet recov-
ery. Platelet levels remained in the supratherapeutic range. She was transitioned to avatrombopag 40 mg/day
monotherapy and then 20 mg/day owing to continued supratherapeutic platelet counts.

Avatrombopag can be used in combination with fostamatinib to augment platelet response and reduce the
severity of adverse events associated with fostamatinib, while maintaining adequate therapeutic response in
chronic immune thrombocytopenia. Avatrombopag 40 mg/day monotherapy was quite effective in achieving
and maintaining high platelet counts.

Fostamatinib e Platelet Count ¢ Purpura, Thrombocytopenic, Idiopathic ¢ Receptors, Thrombopoietin
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Background

Immune thrombocytopenia (ITP) is an autoimmune disor-
der in which patients experience thrombocytopenia (platelet
count <100x10°/L) [1]. Treatment is aimed at achieving a safe
platelet count (>20-30x10°L) to prevent episodes of severe
bleeding [2]. Guideline-recommended first-line therapy for
ITP is corticosteroids, intravenous immunoglobin, anti-D, or a
combination of 2 to 3 of these drugs [2]. Patients who are re-
lapsed or refractory to corticosteroids have several second-line
or later treatment options. Those supported by robust clini-
cal evidence include thrombopoietin receptor agonists (TPO-
RAs), rituximab, fostamatinib, and splenectomy [2,3]. These
treatments act via a variety of mechanisms. Generally, TPO-
RAs act by stimulating platelet cell production, and rituximab,
fostamatinib, and splenectomy act by reducing immune cell
destruction of platelet cells. More specifically, TPO-RAs bind
to the thrombopoietin (TPO) receptor and stimulate mega-
karyocyte progenitor proliferation and increased platelet pro-
duction [4-6]. TPO-RAs that are indicated for use in ITP in the
United States and Europe include avatrombopag and eltrom-
bopag, which are orally formulated, and romiplostim, which
is injectable [7-12]. Although not approved for the treatment
of ITP, rituximab is sometimes used as an off-label treatment
in these patients. The anti-CD20 monoclonal antibody, ritux-
imab, depresses B-cell counts and may also modify T-cell ac-
tivity [13-15]. For rituximab responders, treatment results in a
significant rise in platelet counts [13]. However, a randomized,
placebo-controlled phase 3 trial demonstrated that overall and
complete response rates were similar in adult patients with ITP
who were treated with rituximab or placebo [16]. Fostamatinib
acts through yet another mechanism by inhibiting spleen ty-
rosine kinase (Syk) and thus blocking Syk signaling-mediated
platelet destruction in patients with ITP, resulting in increased
platelet counts in responders [17]. Splenectomy is also an op-
tion; because the spleen is the primary site of platelet clear-
ance and autoantibody production, spleen removal results
in durable platelet response [18]. However, recent treatment
guidelines recommend that splenectomy be reserved for pa-
tients who have failed medical therapies [2].

Adverse events play a role in treatment decisions; agents with
different mechanisms have different safety profiles. With TPO-
RAs, there is a potential for increased risk of thrombosis (ap-
proximately 6-7%) [7,9,11,19]. The B-cell-depleting effects of
rituximab can result in increased risk of hypogammaglobu-
linemia and infectious complications [20]. Tyrosine kinase in-
hibitor-associated adverse events can occur with the Syk in-
hibitor fostamatinib and include diarrhea and hypertension
in about one-third of treated patients [17]. Nausea, dizziness,
and liver enzyme increase are also relatively common (> 10%
of treated patients) [17].
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Combination therapy in patients with ITP provides a potential
opportunity to improve efficacy by targeting different mecha-
nisms of disease pathology and to reduce adverse events. For
example, some small studies have reported some benefits to
TPO-RA combined with steroids as first-line [21] and later-line
[22,23] treatment for patients with ITP. Additionally, studies have
shown that switching to another TPO-RA if the first TPO-RA fails
results in a high number of patients who are able to maintain or
achieve response with the new treatment [24]. Fostamatinib and
avatrombopag are the 2 most recently approved agents for the
treatment of ITP (April 2018 and June 2019, respectively) [25,26].

This case study reviews the treatment of a 61-year-old wom-
an who had a history of chronic refractory ITP and who had
previously received steroids, rituximab, splenectomy, and el-
trombopag, all of which failed to result in a stable platelet
count. Although treatment with fostamatinib resulted in sta-
ble platelet counts, a combination of low-dose fostamatinib
and avatrombopag was initiated to alleviate treatment-asso-
ciated diarrhea while maintaining a stable platelet count. The
outcome of this combination therapy is described here.

Case Report

This was a 61-year-old woman who was diagnosed with ITP
in 2006. Her past medical history included Meniere disease
and an undefined connective tissue disorder; past surgeries
included tonsillectomy, appendectomy, lysis of adhesions, car-
pal tunnel release, and splenectomy with subsequent drainage
of abscess. The patient did not smoke cigarettes and drank
about 1 alcoholic beverage per week.

The patient presented on February 18, 2020, with a platelet
count of 18x10%L, which was a reduction compared with her
previous visit (166x10°/L, January 14, 2020). She had been re-
ceiving tapering doses of oral eltrombopag; at the time of the
visit, her dose was 25 mg/day, which was increased to 50 mg/day
because of the low platelet count. She responded to treatment
with an increased platelet count of 117x10°/L (March 3, 2020);
however, on March 17, 2020, it had decreased to 14x10°/L de-
spite the higher dose of eltrombopag. She was switched from
eltrombopag to oral fostamatinib 100 mg twice daily and had
a good initial response, but, after about 2 weeks, her platelet
counts dropped significantly (10x10°/L). The dose of fostama-
tinib was increased to 150 mg twice daily, but the patient con-
tinued to experience bruising and she started herself on pred-
nisone. Her platelet count was 25x10°/L on April 14, 2020,
and she was switched from fostamatinib to eltrombopag (75
mg/day). The patient was seen again on May 4, 2020, report-
ing she had presented to the Emergency Department over the
weekend (May 2, 2020) with a platelet count of 1x10%/L. The
patient was started on intravenous rituximab (375 mg/m?) the
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Figure 1. Platelet count, fostamatinib dose, and avatrombopag dose over time. * Indicates that an approximate date was used.
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following day, and on May 8, 2020, a spiral computed tomog-
raphy scan revealed no accessory or regenerative splenic tis-
sue. Rituximab treatment resulted in improved platelet counts;
however, on June 9, 2020, her platelet count dropped to 7x10°/L
after being 107x10°/L the week prior. At this visit, the patient
restarted eltrombopag at 50 mg/day; this was titrated up to
75 mg/day 1 week later owing to an inadequate platelet re-
sponse. On July 7, 2020, the patient was being treated with el-
trombopag at 75 mg/day and her platelet count was stable at
44x10°/L. The patient was seen at the University of Virginia for
a second opinion on September 1, 2020, and reported that she
had been having very little response on eltrombopag 75 mg/day
and that she had switched to fostamatinib 2 weeks prior (150
mg orally twice daily); her platelet count was 523x10%/L, and it
was recommended that she continue on fostamatinib.

Her platelet count trended down through the end of September
2020, at which point she was started on eltrombopag 75 mg/
day in addition to the fostamatinib 150 mg twice daily, and on
October 1, 2020, her platelet count had increased to 342x10°/L.
The eltrombopag was then changed to avatrombopag 20 mg/
day owing to liver function test abnormalities, and the avatrom-
bopag was subsequently discontinued because of persistently
high platelet counts. While on fostamatinib alone (150 mg twice
daily), the patient’s platelet counts began to slowly drift down-
ward, and her count was 73x10%/L on December 29, 2020. At this
time, the patient reported having some difficulty with diarrhea, a
known toxicity of fostamatinib. On January 2, 2021, she restart-
ed avatrombopag 20 mg every other day and decreased fosta-
matinib to 100 mg twice daily; platelets increased to 147x10°/L
on January 4, 2021. Due to continued difficulty with diarrhea,
her dose of fostamatinib was reduced to 75 mg twice daily to
help reduce the associated diarrhea, and avatrombopag was
increased from 20 mg every other day to 20 mg/day to main-
tain platelet counts. On February 2, 2021, the patient was do-
ing well with the combination; her diarrhea had improved and
her platelet count was 395x10°/L. The patient was seen again
on March 2, 2021, and reported that she was having increas-
ing difficulty with diarrhea related to fostamatinib. Her platelet
count was quite high at 617x10°/L. Given the supratherapeu-
tic platelet count and the difficulty with fostamatinib-associat-
ed diarrhea, fostamatinib treatment was discontinued, and the
patient was switched to avatrombopag monotherapy with the
dose increased to 40 mg/day. The platelet count was 534x10°/L
on March 30, 2021, so the avatrombopag dose was decreased
to 20 mg/day. The platelet counts and dosing for fostamatinib
and avatrombopag over time are shown in Figure 1.

Discussion

This case study demonstrates that TPO-RAs can be used in
combination with other classes of drugs to alleviate adverse
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events by allowing for a dose reduction while still maintain-
ing a safe platelet count. TPO-RAs have a unique mechanism
of action relative to other agents used to treat ITP and in the-
ory may provide synergistic effects in combination with other
therapies, particularly in patients who are resistant or refracto-
ry to treatment. There are few reports of TPO-RA combination
therapy for ITP, and these generally report on combinations
with steroids. A small study reported that first-line eltrom-
bopag plus high-dose dexamethasone improved response
rate in newly diagnosed ITP (vs historical data of dexameth-
asone monotherapy) [21]. A small study of eltrombopag and
high-dose dexamethasone in patients with chronic ITP report-
ed complete response (platelet count >100x10°/L) in 10 of 11
patients [22]. It has also been reported that a TPO-RA com-
bined with a low steroid dose (2.5-5 mg prednisolone) can
benefit patients who were not responding to treatment [23].
A small retrospective study of combination therapy with TPO-
RA (either eltrombopag or romiplostim), immunosuppressants,
and intravenous immunoglobin in pediatric or adult patients
with ITP reported that 13 of 18 were considered responders
with this combination treatment [27]. The present case study
is the first report of combination treatment with fostamatinib
and a TPO-RA, as fostamatinib is a relatively new agent [25].

It should be noted that while TPO-RAs are mechanistically sim-
ilar, they have different pharmacokinetic, safety, and effica-
cy profiles; therefore, switching between them because of in-
convenience, lack of efficacy, or unacceptable adverse events
is a reasonable treatment approach [24,28]. For example, el-
trombopag chelates polyvalent cations and should be taken
either without a meal or at least 2 h before or 4 h after med-
ications or products that contain polyvalent cations (eg, calci-
um-rich food, antacids, and mineral supplements) [9,29]. This
is not the case for avatrombopag, as it does not have the po-
tential to chelate polyvalent cations [7,29]. Another difference
is that, in patients who are treated with eltrombopag, there is
a need to monitor liver function, and dose adjustments can be
necessary in certain populations (eg, Asian patients and pa-
tients with liver impairment) [9,30]. In contrast, clinical trials
of avatrombopag have reported only a few incidences, most
of which were transient, of increased liver function tests with
treatment [30,31]. Regarding efficacy, a recent review of retro-
spective clinical data for patients who had switched from one
TPO-RA to another reported that 78% of patients achieved or
maintained a response after switching [24]. In patients who
switched due to lack of efficacy, 65% had improved platelet
counts after switching [24]. Prior to fostamatinib treatment,
the patient in the present case study had been treated with
eltrombopag on multiple occasions. Although she would ini-
tially respond, she developed liver function abnormalities re-
quiring a change of therapy. Despite this, she had an excellent
response to a different TPO-RA, avatrombopag.
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Although the diarrhea experienced by the patient was assumed
to be caused by fostamatinib, as diarrhea is a known toxici-
ty of the drug [32], it was not possible to rule out other po-
tential causes for her diarrhea. We note that the patient had
been treated with fostamatinib previously and did not expe-
rience diarrhea, and the onset of diarrhea was approximate-
ly 4.5 months after the initiation of fostamatinib. However,
the diarrhea did improve after fostamatinib dose reduction
and was completely resolved after discontinuing fostamatinib.

Conclusions

In this first report of combined fostamatinib and avatrombopag
for the treatment of a patient with ITP, it was found that the
addition of avatrombopag to fostamatinib could allow for a re-
duction in fostamatinib dose to mitigate adverse events that
the patient was experiencing, while augmenting platelet re-
sponse. The potential benefits of this combination may be due
to the different mechanism of action of each drug. The patient
ultimately was taken off fostamatinib and it was demonstrated
that avatrombopag 40 mg/day monotherapy was quite effec-
tive in achieving and maintaining high platelet values. The evi-
dence presented in this case study provides support for further
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