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Introduction

While thrombocytopenia is a common consultation for 
the hematologist, immune thrombocytopenia (ITP) 
still remains a reasonably uncommon explanation. ITP 
has been defined as an isolated platelet count less than 
100,000/μL with no other explanation (1). It affects 2–4 
per 100,000 individuals annually with an overall prevalence 
of about 10/100,000 individuals (2,3). It is probably much 
more common than we realize in that many patients with 
modest thrombocytopenia of 50,000–100,000/μL often go 
unreported and certainly many individuals with platelet 
counts between 100,000/μL and the standard normal of 
150,000/μL have some autoimmune pathogenesis despite 
the finding that only 6.9% (95% CI: 4.0–12.0%) progress 
to ITP (4).

Although 18% of patients with platelet counts under 
10,000/μL are asymptomatic (5), bleeding is the main risk in 
patients with ITP. Patients with ITP often tolerate a degree 
of thrombocytopenia which in other situations will result 
in major bleeding. This probably reflects the young, large, 
hyperfunctional platelets which is reflected in the normal 
bleeding time seen in ITP patients (6).

While bleeding remains the main concern in patients 
with ITP, two other clinical aspects of ITP warrant 
attention. The first is that many patients with ITP have 
a reduced health-related quality of life (HRQoL). While 
this is often hard to assess and quantify, there is a clear 
relationship between thrombocytopenia and fatigue (7,8). 
Although the underlying cause remains unclear, it has been 
suggested that circulating cytokines may be involved (9). 
Treatment of ITP improves the patient’s HRQoL including 
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fatigue with thrombopoietin receptor agonists (TPO-RA) 
probably having a greater magnitude of effect (7,10). The 
second important aspect is that ITP is also a prothrombotic 
disorder, like all other disorders of increased platelet 
turnover (11-14). In a well-designed Danish registry study, 
391 chronic ITP patients were compared with a matched 
reference cohort of 3,128 patients without ITP (13). Overall 
rates of venous thromboembolism were 5.32 (95% CI: 
2.86–9.89) per 1,000 patient years for ITP patients versus 
2.04 (95% CI: 1.45–2.87) per 1,000 years for the controls, 
a 2.65 (95% CI: 1.27–5.50) fold increase; thromboses 
occurred even at very low platelet counts. Sarpatwari (14) 
compared 1,070 ITP patients with 4,280 patients without 
ITP (matched for age, gender, primary care practice) in a 
UK General Practice Research Database and found that 
after a median of 47.6 months (range, 3.0–192.5 months) of 
follow-up ITP patients had adjusted hazard ratios of 1.58 
(95% CI: 1.01–2.48), 1.37 (95% CI: 0.94–2.00), and 1.41 
(95% CI: 1.04–1.91) for venous, arterial, and combined 
(arterial and venous) thromboembolic events, respectively, 
compared with controls. The event rates increased as the 
platelet count decreased. The pathophysiology of the 
thrombosis remains unclear.

The clinical course of ITP is often variable but a staging 
scheme for the disease has been created wherein the first  
3 months are considered newly diagnosed ITP, months ≥3–
12 are considered persistent ITP and after 12 months the 
disease is considered chronic ITP (1). This staging scheme 
is convenient for disease classification and may have some 
relationship to the underlying pathophysiology. In general, 
adult ITP patients have a very low rate of spontaneous 
remission without therapy estimated to be between 0.9% (15)  
and 10.3% (9/87) (16) whereas patients in the newly 
diagnosed and persistent phase may have a remission rate 
with therapy of up to 32% (17). Recent data also show 
that epitope spreading may be occurring as the disease 
progresses (18). There remains much interest as to whether 
more aggressive therapy with rituximab (19), recombinant 
thrombopoietin (20) or mycophenolate (MMF) (21) in the 
acute and persistent phase might mitigate the emergence of 
more chronic disease.

With the introduction of TPO–RA, rituximab and 
fostamatinib, therapeutic options for treating ITP have 
evolved from our prior standard care of corticosteroids 
and splenectomy. These have culminated in a number of 
new guidelines for treating ITP (22-25). In particular, I 
will rely upon the recent American Society of Hematology 
(ASH) Guidelines (22) and the International Consensus 

(IC) Group Report (23) in this review. In reference to 
these guidelines, it is important to note two things. The 
first is that guidelines are not mandates for therapy but as 
described by the WHO are “intended to assist providers 
and recipients of healthcare and other stakeholders to 
make informed decisions. A recommendation provides 
information about what policymakers, healthcare providers 
or patients should do” (26). The second is that despite 
the claim to be “evidence-based”, they are almost entirely 
expert opinion. For example, all 11 adult recommendations 
of the ASH Guidelines are “very low certainty of the 
evidence” and only 2 recommendations were “strong” 
(patients with platelet counts over 30,000/μL rarely 
require therapy, corticosteroids should not be used more 
than 6 weeks). There are simply not enough randomized 
controlled trials comparing head-to-head different 
treatment algorithms for ITP.

The purpose of this review is to help understand the 
diagnosis and treatment of adult ITP recognizing the 
limitations of these guidelines and available clinical data. 
In so doing, I will assess the available evidence and explain 
how I apply it in my clinical practice in over 2,000 adult 
ITP patients. In using the personal pronoun, it should be 
recognized that some of what I relate below is my own 
personal clinical practice which may not be fully “evidence-
based”.

The pathophysiology of ITP 

The pathophysiology of ITP has undergone much 
investigation in recent decades and is a disease of both 
increased platelet destruction as well as a disease of 
inappropriately low platelet production. The historical 
studies of Harrington (27) and others (28-31) showed that 
the infusion of plasma or blood products from patients 
with ITP caused a decline in platelet counts in healthy 
recipients with eventual identification that antiplatelet 
antibodies played a major role in this disorder (28,32,33). 
Indeed, modern methods detected antiplatelet antibody 
on the surface of 280 (69%) of 360 ITP patient platelet 
samples. Multiple antibodies against multiple antigens were 
common: of these 280, 145 (52%) had antibodies against all 
3 major platelet antigens, GPIIb/IIIa, GPIb/IX, and GPIa/
IIa; few had antibodies only against GPIb/IX (3.9%) or 
GPIa/IIa (0%) (Figure 1).

Other studies have shown that platelet production is 
inhibited to various degrees in patients with ITP. Platelet 
kinetic studies have shown a normal or reduced rate of 
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platelet production from megakaryocytes (34,35). Indeed, 
the plasma from 12 of 18 ITP patients inhibited in vitro 
megakaryocyte growth by 26–95% (36). T cells may play 
a role directly in attacking platelets or megakaryocytes and 
alterations in T regulatory lymphocytes may also open a 
window for loss of immune tolerance (37). Megakaryocytes in 
the bone marrow have been shown to undergo apoptosis (38).  
Figure 2 summarizes these effects on megakaryocytes.

How to diagnose ITP

The diagnosis of ITP is a clinical diagnosis. By definition 
it is based upon the platelet count being less than 
100,000/μL (1) usually with no other cytopenias or 
clear causation such as chronic liver disease. The first 
step in any thrombocytopenia evaluation is to perform 
a thorough review of the peripheral blood smear to 
assess for platelet clumping (pseudothrombocytopenia)  
(Figure 3A), to exclude other white cell abnormalities 
indicative of an underlying lymphoproliferative or 
myeloproliferative disorder, and especially, to exclude 
schistocytes (Figure 3B) indicative of a much more life-
threatening thrombotic microangiopathy. Platelets in 
ITP patients are often large and well granulated, the 
“megathrombocyte“ (Figure 3C) described by Karpatkin (39),  
and are routinely associated with an increased mean 
platelet volume (MPV) (40); circulating “proplatelets” may 
also be seen (Figure 3D). 

After review of the peripheral blood smear, our evaluation 
is then focused on distinguishing patients with primary ITP 

Figure 2 Pathophysiology of megakaryocytes in ITP. In ITP 
the normal platelet shedding megakaryocyte (A) is attacked 
by anti-platelet/megakaryocyte antibody (B) and anti-platelet/
megakaryocyte lymphocytes (C) and stops shedding platelets as 
it undergoes apoptosis (D). When TPO (or a TPO-RA) binds to 
the TPO receptor (E), apoptosis is stopped and platelet shedding 
continues (F). 

Figure 1 Antiplatelet antibody testing in ITP patients. In 260 ITP 
patients, 360 assays were performed. In 80 patients (53 in clinical 
remission; 27 with active disease) all antibody tests were negative (18).
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from those who have some other underlying condition and 
for whom the ITP is therefore secondary. While this may not 
alter how we treat the ITP, it is important to identify those 
patients with underlying lymphoproliferative disorders, HIV 
or hepatitis C infection. The initial evaluation should include 
testing for HIV, hepatitis C and routine chemistries including 
liver function tests. I do not routinely test for Helicobacter 
pylori except in patients from Japan or other countries where 
this may be a more common etiology for ITP; Helicobacter 
pylori infection is an uncommon cause of ITP in the United 
States (41). In addition, we routinely test for anti-cardiolipin 
antibodies, lupus anticoagulant, anti-thyroid peroxidase and 
antinuclear antibodies to help establish whether there is a 
potential risk for thrombosis and to help predict outcome. 
ITP patients commonly have an “autoimmune predilection” 
and we have shown that antithyroid peroxidase antibody 
positivity was associated with a lower probability of remission 
(OR, 0.26; 95% CI: 0.09–0.79; P=0.017); lupus anticoagulant 

positivity was associated with a higher rate of thrombosis 
(OR, 8.92; 95% CI: 1.94–40.95; P=0.005) as was antinuclear 
antibody positivity (P=0.001) (42). We also check the 
LDH and direct antiglobulin tests; the former correlates 
with disease activity (43) and the latter is done to exclude a 
possible Evans syndrome. Serum protein electrophoresis and 
quantitative immunoglobulin levels are performed to assess 
for immune deficiency syndromes.

The final evaluation of our ITP patients is to send a 
serum thrombopoietin level and a direct antiplatelet antibody 
test. The latter helps confirm the diagnosis particularly 
if the thrombopoietin level is in the normal range under  
100 pg/mL (44). In patients with a thrombopoietin level 
over 500 pg/mL who have no antiplatelet antibody, we 
have concern about the underlying diagnosis of ITP. The 
thrombopoietin level is also helpful in predicting response 
to TPO receptor agonist. In general, the greater the TPO 
level rises above the upper limit of normal of 100 pg/mL, 

Figure 3 Peripheral blood examination in thrombocytopenic patients: (A) platelet clumping (“pseudothrombocytopenia”); (B) red cell 
blood cell schistocytes in patient with thrombotic thrombocytopenic purpura (TTP); (C) “megathrombocytes” in ITP patient; (D) ITP 
megathrombocytes and “proplatelets” in ITP patient. Wright stain; magnification ×100.
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the lower the response to a TPO-RA. At these elevated 
levels of TPO, romiplostim appears to be more active than 
eltrombopag; using ROC analysis, TPO thresholds of  
≤136 pg/mL for eltrombopag and ≤209 pg/mL for 
romiplostim optimally discriminated between responders 
and non-responders (45). At thrombopoietin levels greater 
than 400 pg/mL, less than 10% of patients respond to 
TPO-RA; in such patients one should query the underlying 
diagnosis and probably not use a TPO-RA.

To us the best confirmation of the diagnosis of ITP 
is a consistent response to basic ITP therapies such as 
corticosteroids or IVIG. We like to classify ITP patients 
as “responders” or “non-responders” to corticosteroid/
IVIG with the latter usually more difficult to treat. Given 
the clinical nature of the diagnosis of ITP, in patients who 
demonstrate minimal response to corticosteroid/IVIG, 
the underlying diagnosis should be reconsidered. In line 
with all recent published guidelines (22,23), we have rarely 
needed to do bone marrow biopsies in patients with ITP 
and certainly do not mandate them in patients over 65. 
Bone marrow examination is only performed in patients for 
whom there is been no demonstrated response to standard 
ITP therapy such as IVIG and corticosteroids or in those 
with additional unexplained cytopenias. 

Who requires treatment

Many patients with ITP do not require any therapy but do 
well simply with observation. In the minimally symptomatic 
patient with a platelet count over 20,000/μL and with no 
other risk factors, we will simply follow. Initially this means 
checking a platelet count every week or 2 for several months 
to assess stability. If patients remain in this range without 
dipping below 20,000/μL, we then check every several 
months for 1 year and by mutual agreement thereafter once 
or twice a year. Such observation patients are informed 
of the risks of bleeding and signs thereof. They are given 
an around-the-clock telephone number to call should 
symptoms arise and subsequent treatment be indicated by 
clinical symptoms or if the platelet count drops substantially 
below 20,000/μL. They also usually have standing orders 
for a CBC at a local laboratory and have a small supply of 
prednisone at home.

While the platelet count is a reasonable guide for 
treatment decisions, it is certainly not the only variable 
to be considered. Active bleeding is obviously a situation 
mandating therapy for patients with a platelet count under 
30,000/μL. Unfortunately, the definition of “active” varies 

considerably but for us means having a drop in hematocrit 
or having hematuria, hematemesis, epistaxis (>20 minutes),  
or hematochezia; modest bruising or petechiae is not 
necessarily a reason to treat. Other risk factors to be taken 
into consideration are age, level of activity of the patient, need 
for procedures, need for anticoagulation. For example, our 
20,000/μL platelet count threshold is in line with current 
guidelines but might be elevated to 30,000/μL in patients 
who require a single anticoagulant drug or to 50,000/μL 
in patients who need two forms of antithrombotic therapy 
such as aspirin and warfarin.

Whether to admit a patient to the hospital or not is often 
a difficult decision but is primarily based on symptoms 
and platelet count as well as our prior knowledge of that 
patient. Patients who are actively bleeding obviously require 
immediate care and hospital admission. In general, new 
patients presenting with platelet counts below 10,000/μL  
are admitted to the hospital if only to monitor platelet 
counts until stability is ascertained. The recent ASH 
Guidelines favored hospital admission for newly diagnosed 
patients with platelet counts under 20,000/μL (22). Patients 
who are well-known to us are occasionally admitted for 
active bleeding with most of their care being accomplished 
as an outpatient.

What is initial treatment of ITP

Corticosteroids are the standard initial treatment for 
patients with ITP worldwide. This is emphasized in all 
current guidelines with IVIG being added in cases of severe 
bleeding or need for procedures. Dexamethasone and 
prednisone are the standard corticosteroid regimens used 
in ITP. The recent meta-analysis of the several clinical 
trials comparing dexamethasone with prednisone (46) 
showed that at day 14 an overall response (platelet count 
over 30,000/μL) was obtained by 79% of patients receiving 
dexamethasone and 59% of those on prednisone, suggesting 
a faster relative response rate (RR) with dexamethasone (RR: 
1.22, 95% CI: 1.00–1.49, P=0,048). However, at 6 months 
the overall response rate was no different [54% with 
dexamethasone versus 43% with prednisone (RR 1.16, 95% 
CI: 0.79–1.71; P=0.44).]

We rarely use dexamethasone for several reasons. 
Many of our patients are over 70 and have had untoward 
psychological effects on dexamethasone. Moreover, we have 
found that many patients who receive dexamethasone as 
initial therapy in the hospital for severe thrombocytopenia 
have a very encouraging rise (sometimes within days) 
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but often require readmission to the hospital a week or 
two later because of the transient response. Our standard 
corticosteroid regimen is prednisone usually at a fixed dose 
of 60 mg a day with subsequent decrements by 10–20 mg 
a day tapering over the next 8 weeks. As recommended in 
current guidelines, it is always our goal to get most patients 
off prednisone within 8 weeks (22,23). There is a small 
subset of patients who do quite well at prednisone doses of 
2.5 to 5 mg a day and for whom the long-term benefit of 
this simple therapy outweighs the very small complications 
of long-term steroid use at this dose (45).

Since we do not use corticosteroids for more than 
8 weeks, we do not use any concurrent medications to 
mitigate bone mineralization problems but many patients 
are placed on an antacid regimen for GI protection. Only 
those who might be on prednisone 20 mg or greater for 
more than a month are placed on Pneumocystis carinii 
prophylaxis with either trimethoprim-sulfamethoxazole or 
atovaquone.

During initial therapy with prednisone, responders are 
discharged from the hospital at platelet counts stably above 
10,000/mL and platelet counts are monitored once or twice 
a week through local laboratories. Prednisone doses are 
adjudicated by weekly phone call or electronic messaging.

Corticosteroids have several interesting effects in 
ITP. Prednisone reduces platelet clearance when given 
to volunteers receiving antiplatelet antibody from ITP 
patients, thought to be due to reducing phagocytosis by 
the reticuloendothelial system (31). But platelet kinetic 
studies show that while prednisone has no effect on the 
rate of platelet destruction in chronic ITP patients it 
markedly improves the rate of platelet production. After the 
administration of prednisone the rate of platelet production 
rose from 25±17×109 platelets/L/day up to 57±19×109 
platelets/L/day (normal: 41±5×109 platelets/L/day) (35). 
Lastly there is a poorly understood interaction between 
platelets and endothelial cells. In thrombocytopenic patients 
the endothelium becomes thin and fenestrated with fewer 
gap junctions between endothelial cells (47,48). This may 
be the etiology of petechiae in thrombocytopenic patients. 
Soon after administrating prednisone, these endothelial 
defects are almost completely reversed, consistent with the 
clinical finding that petechiae often resolve well before the 
platelet count rises.

There is emerging data that suggests that upfront 
therapy may increase the rate of response and potentially 
mitigate the evolution to chronic disease.
	A meta-analysis of 5 studies (19) adding rituximab 

to standard of care in the newly diagnosed patients 
showed an increased rate of complete responses 
(platelets >100,000/μL; 47% versus 33%, P=0.002), 
but there was no difference in partial response 
(platelets >30,000/μL; 58% vs. 47%, P=0.11), bleeding 
(9.2% vs. 5.2%, P=0.44) or infections (20% vs. 1%, 
P=0.17). The authors concluded that “evidence for 
sustained responses beyond 6–12 months is limited.” 
The ASH Guidelines do not recommend upfront 
rituximab. 

	Recently, a randomized prospective controlled 
study looked at the addition of 14 days of daily 
recombinant human thrombopoietin (rhTPO) 
to dexamethasone therapy in newly diagnosed 
ITP patients (20). The study showed that those 
receiving rhTPO had higher response rates at day 
14 (89.0% vs. 66.7%, P<0.001), at month 6 (51.0% 
vs. 36.5%, P=0.02), and a slightly higher treatment-
free remission rate thereafter (46.0% vs. 32.3%, 
P=0.043). However, rhTPO is licensed in few 
countries outside of China.

	The other new addition to the upfront therapies is 
the recent, as yet unpublished study by Bradbury (21) 
in which mycophenolate mofetil (MMF) was added 
to standard corticosteroid treatment. After a median 
follow-up of 18 months (12 months minimal follow-
up) only 22% (11/59) of those on MMF compared 
with 44% (27/61) of those on corticosteroids alone 
experienced treatment failure (defined as a platelet 
count less than 30,000/μL and a need for second 
line therapy), a major reduction in progression (HR 
0.41; 95% CI: 0.21–0.80, P=0.0064). This study 
is handicapped by the fact that only 44% of the 
corticosteroid arm showed treatment failure (usually 
this is about 80%) and the finding that those patients 
on MMF had a reduced HRQoL.

Other than corticosteroids, IVIG and in severe situations 
the early administration of a TPO-RA, we do not routinely 
use other therapy in the treatment of the newly diagnosed 
patient. The recent data on mycophenolate may alter this 
approach.

What if the patient becomes corticosteroid 
dependent or is a non-responder to 
corticosteroids

While over 80% of ITP patients initially respond to 
corticosteroids, probably only 20% maintain an adequate 
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platelet count once corticosteroids are stopped (15); this 
rate is probably even lower currently given the reduced 
duration of time over which corticosteroids should be 
administered. As corticosteroids are tapered in our patients, 
when new bleeding arises or the platelet count drops below 
20,000/μL, we usually hold the prednisone taper, reassess 
indications for therapy, and usually begin other medical 
therapy to maintain a hemostatic platelet count.

It is important to note that by truncating the duration 
of the corticosteroid course, we arrive earlier at the need to 
initiate other medical therapies despite the fact that except 
for romiplostim, they are licensed only for chronic ITP. 
This has been well recognized by both the ASH Guidelines 
and IC Report where the decision to begin alternative 
medical therapy is often at the end of the third month 
from disease diagnosis. Excellent clinical data exist [mostly 
with romiplostim (49) and eltrombopag (50)] showing that 
the TPO-RA are as effective in early ITP (under 1 year 
duration) as they are in chronic ITP (≥1 year duration).

Since I eschew the concept of l ines of therapy, 
recognizing that many “first-line” therapies such as 
prednisone are often used much later in the disease course 
(and some later line therapies like TPO-RA may be used in 
initial therapy), I will stick with the concept of “subsequent” 
or “alternative“ medical therapies which are available to 
treat ITP. As described in Figure 4, our most common 
subsequent medical therapy is a TPO-RA given their high 
rates of response, ease of availability and low rates of adverse 
effects; TPO-RA are used in preference over rituximab 
given the recent ASH Guidelines (22). In some patients 
with other underlying autoimmune disorders, increased 
risk of thrombosis, or concurrent hemolytic anemia we will 
instead use rituximab despite its lower response rate and 
shorter duration of effect.

The TPO-RA have markedly changed the approach to 
treating ITP. In clinical trials they have shown response 
rates as high as 93%, onset of action often in 7 to 14 days, 
minimal side effects, a sustained duration of effect (51,52) 

Figure 4 ITP treatment algorithm at Massachusetts General Hospital. Initial therapy is usually prednisone (with IVIG added in bleeding 
patients). Those who remain steroid dependent or refractory by week 8 are then usually treated with TPO-RA. Patients failing TPO-RA will 
then be switched to a different TPO-RA or rituximab. Subsequent treatment failures are then reassessed as to their diagnosis, indications for 
therapy revisited and considered for further treatment using fostamatinib, MMF, dapsone or danazol. Clinical trials and splenectomy options 
are assessed for refractory patients. Splenectomy is reserved for refractory patients or those preferring that option (usually only after a trial 
of rituximab). This algorithm is based on the recent ASH Guidelines (22) and International Consensus Report (23). 
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and improved HRQoL (7,10,17,53-58). The abundant 
clinical trials data have been well summarized in excellent 
reviews for romiplostim (59,60), eltrombopag (61,62) and 
avatrombopag (63) and I will not replicate those efforts 
here. Instead, I would like to review the available TPO-
RA in the context of how we employ them in our current 
practice.

Our general practice is to start a TPO-RA and then 
gradually taper the patient off the remaining corticosteroids 
over the next 4 weeks. Most patients can be subsequently 
maintained on the TPO-RA alone. A few require a small 
daily dose of corticosteroids, usually prednisone 2.5–5 mg,  
which provides excellent synergy with TPO-RA (45). 
Our choice of TPO-RA largely depends upon the clinical 
situation and the patient’s insurance. In hospitalized 
patients, we usually start romiplostim and continue as 
an outpatient as long as the patient is comfortable with 
the regimen, eventually switching some to an oral agent. 
Although not commonly self-administered at home in 
the United States, most of our patients can administer 
romiplostim at home after discussion with their insurer 
and training the patient. Home administration has been 
shown to be as effective as that by a healthcare provider (64). 
In non-hospitalized patients with appropriate insurance, 
we prefer to start an oral TPO-RA either avatrombopag 
or eltrombopag. As discussed below, we currently favor 
avatrombopag given its single pill size, lack of need to check 
liver function tests, lack of dietary restrictions (65) and 
increased potency (66).

For all patients on TPO-RA our goal is a platelet count 
of 50,000–250,000/μL; as discussed further below, patients 
with platelet counts consistently over 200,000/μL should 
be assessed for remission by planned dose reduction. Since 
thrombocytopenia is the major risk in ITP patients, we do 
not find it appropriate to hold any TPO-RA if the platelet 
count rises over 400,000/μL as suggested in the prescribing 
information. Holding a TPO-RA can precipitate a 
rebound thrombocytopenia where the platelet count may 
drop to life-threatening levels a week or two later. In one 
romiplostim study, 13% of subjects were found to drop 
the platelet count below their prior baseline levels when 
romiplostim was withheld (57). Instead, we simply decrease 
the TPO-RA dose by 50–66%. It is also important to note 
that with the TPO-RA there may be what I call a “first 
dose effect“ where the platelet count rises considerably 1 
or 2 weeks after the first dose only to decline later to lower 
levels with no change in drug dose (54). This is probably 
due to the effect of the TPO-RA on rapidly reversing the 

apoptosis that is occurring in the expanded pool of bone 
marrow megakaryocytes which results in a surge of platelet 
production as that cohort of megakaryocytes is processed 
into functional platelets (Figure 2). This rise in platelet count 
should not result in a dose alteration in the first 2 weeks  
of treatment since the platelet count will usually decline 
in subsequent weeks if the initial dose is maintained. 
Furthermore, self-limited events like infection may drop the 
platelet count transiently while a corticosteroid injection 
may raise it transiently; in those situations we do not 
modify the TPO-RA dose. Once a patient attains a stable 
target platelet count on a stable dose of TPO-RA, platelet 
counts are checked monthly. Frequent platelet count 
measurements and frequent dosage changes often cause 
cycling of the platelet count which is distressing to both the 
patient and the caregiver. For some patients a wider platelet 
count target of 50,000–400,000/μL needs to be considered. 
If a responding patient needs to come off therapy, dosage 
should be gradually weaned over several weeks with close 
observation of platelet counts to avoid producing a rebound 
thrombocytopenia.

There are 4 major concerns in using TPO-RA in ITP 
patients:
 Rebound thrombocytopenia occurs in some patients 

in whom TPO-RA are abruptly stopped. This has 
been discussed above.

	Bone marrow fibrosis has been shown to occur 
in animals given recombinant thrombopoietin or 
romiplostim (67) and was completely reversed upon 
drug discontinuation (68). In a 3-year prospective 
bone marrow examination study in 169 romiplostim-
treated ITP patients, only 7 (5.3%) increased their 
Bauermeister reticulin score by 2 grades and only 2 
(1.5%) developed collagen fibrosis. Although all 9 
patients experienced no hematologic problems, the 
reticulin disappeared in the 3 patients who stopped 
treatment and had a repeat bone marrow biopsy (69).  
A 2-year prospective study in 162 eltrombopag-
treated patients, showed only a small increase in 
reticulin staining (MF-1 on the WHO scale of MF-0 
to MF-3) from 6% prior to treatment to 11% at  
2 years; only 6/93 (6.3%) developed collagen fibrosis 
over 2 years and it was as likely to disappear as 
to persist with drug continuation. Neither study 
suggested serial bone marrow biopsies need to be 
done on ITP patients treated with TPO–RA.

 Anti-TPO antibodies  developed in healthy 
subjects given a first generation recombinant 
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thrombopoietin, rHuPEG–MGDF; antibodies 
formed against the recombinant molecule and cross-
reacted with endogenous thrombopoietin creating 
thrombocytopenia (70). We have recently analyzed 
samples from 958 patients in 13 clinical trials with 
romiplostim. At baseline, 3.7% had antibodies that 
bound with romiplostim and 0.1% had antibodies 
that neutralized romiplostim; after treatment with 
romiplostim, 8.3% and 0.4% of patients had a 
positive test for binding or neutralizing antibodies, 
respectively. None of these patients experienced 
a clinical loss of platelet count response and no 
patients had antibodies that neutralized endogenous 
TPO (71). In post-marketing analysis of 184 samples 
submitted to assess the presence of neutralizing 
antibodies in patients who have had an insufficient 
response or loss of response to romiplostim, only 1 
patient was found to have a neutralizing antibody 
against the drug. Antidrug antibodies have not 
formed against either avatrombopag or eltrombopag. 

 Increased thrombosis has been a concern in all TPO-
RA trials given the underlying hypercoagulable state 
associated with ITP. Available data from prospective, 
placebo-controlled studies with romiplostim show 
that the overall rate of thromboembolic events was 
the same in those treated with romiplostim [n=994; 
5.5/100 patient-years (pt-yr); 95% CI: 4.4–6.8] 
compared with those on standard of care (SOC)/
placebo [n=138; 5.5/100 pt-yr; 95% CI: 2.0–11.9] (72).  
Serious thrombotic/thromboembolic events were 
also no different but were handicapped by very low 
numbers of events overall: romiplostim with 4.0/100 
pt-yr (95% CI: 3.1–5.2) versus placebo/SOC with 
1.8/100 pt-yr (95% CI: 0.2–6.6). Our analysis of 
9 published trials with romiplostim showed that 
thrombotic events occurred 3 times more frequently 
in those over age 60 than in younger patients but 
were unrelated to the platelet count (49). Similar 
low rates of thrombosis were seen in eltrombopag 
ITP trials with again no relation to the platelet 
count (10). However in studies with eltrombopag 
in chronic hepatitis C infection, thromboembolic 
events rates were higher in those treated with 
eltrombopag (5.8/100 pt-yr) compared with those in 
the placebo arm (1.9/100 pt-yr). Our own experience 
seems to be that there are more thromboembolic 
events occurring in ITP patients since we started 
using TPO-RA. As suggested by others, we do not 

think that this risk has been fully assessed for ITP 
patients (62). Most clinical trials excluded patients 
with a history of active or chronic thromboembolic 
disease. In our practice, we exercise considerable 
caution in our ITP patients who have a history 
of thromboembolism, antiphospholipid antibody 
syndrome or active autoimmune diseases. This risk 
factor clearly requires more evaluation.

It is important to review the individual nuances of using 
each of the TPO-RA (Table 1):
 Romiplostim is FDA approved for the treatment of 

thrombocytopenia in adult patients with ITP who 
have had an insufficient response to corticosteroids, 
immunoglobulins,  or splenectomy with the 
restriction for chronic disease having been recently 
removed (73). The recommended starting dose 
is 1 mcg/kg given weekly with dose escalation by  
1 mcg/kg every week up to a maximum of 10 mcg/kg 
until a platelet count over 50,000/μL is obtained (73).  
That is an inadequate starting dose and too slow a 
dose escalation. We usually start at either 3 mcg/kg  
or 5 mcg/kg weekly with a dose escalation of  
2 mcg/kg every 1–2 weeks until the target platelet 
count is attained (54). The average (SD) dose of 
romiplostim in an open label phase 3 trial in adults 
was 3.9 (2.1) mcg/kg (54). In an analysis of 1,111 
patients in multiple phase III trials, the mean (SD) 
weekly romiplostim dose was 4.4 (3.4) mcg/kg in 
nonsplenectomized patients and slightly higher at 
4.9 (4.0) mcg/kg for splenectomized patients (74). 
Romiplostim has a half-life of about 120 hours (75) 
and is optimally administered every week (57); less 
frequent dosing often results in great fluctuations 
in platelet counts. Finally, romiplostim is supplied 
in vials labeled as 125, 250 and 500 mcg but contain 
an overfill amount of 230, 375, and 625 mcg, 
respectively, that can be used to avoid waste.

 Eltrombopag is FDA approved for the treatment 
of thrombocytopenia in adult patients with chronic 
immune thrombocytopenia (ITP) who have 
had an insufficient response to corticosteroids, 
immunoglobulins, or splenectomy (76). This drug 
is available in pill sizes of 12.5, 25, 50 and 75 mg 
and oral suspensions of 12.5 and 25 mg. Per the 
prescribing information, the standard starting 
dose is 50 mg/day except in some patients of Asian 
ancestry or those with liver dysfunction in whom 
lower doses are suggested. The starting dose is then 
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titrated up to the maximum of 75 mg a day or down 
to lower doses to achieve target platelet counts. 
We find this to be a very arduous scheme often 
necessitating multiple prescriptions for different 
doses to be written and vetted through insurance. 
Instead, we have developed a different program for 
eltrombopag in which all patients (except those with 
liver dysfunction or of Asian ancestry) are started on 
75 mg once a day (77). When an adequate platelet 
count is obtained, we will simply decrease the dosing 
frequency from daily to every second or third day 
to obtain an adequate platelet count, consistent 
with the pharmacodynamics of this drug (77-80). 
Over two thirds of our eltrombopag patients are 
currently receiving eltrombopag only 2 or 3 times 
a week (77). Abnormal liver function tests probably 
occur in about 10% of all patients, are mild in 
nature, and usually resolve even with continuation 
of the drug (10). The concern that eltrombopag 
promotes cataracts has been put to rest recently (81).  
Eltrombopag is a potent iron chelator and rare 

patients might develop iron deficiency (82). The 
major impediment to using eltrombopag is the dietary 
restrictions; calcium and other cations neutralize 
the drug and it must be ingested at least 2 hours  
before and 4 hours after any meal, medication or 
dietary supplement containing such items (76). This 
seemingly modest restriction often presents a major 
barrier to patients not able to comply with the diet. 

 Avatrombopag is FDA approved for adult patients 
with chronic ITP who have had an insufficient 
response to a previous treatment (83). It is available 
only as a 20 mg tablet and per the prescribing 
information treatment is initiated at a dose of 20 mg 
daily with subsequent doses titrated per the platelet 
count from dose level 1 (20 mg weekly) up to dose 
level 6 (40 mg daily) (83). There are no dietary 
restrictions in its use (prescribing information states it 
should be taken with food), no potential for significant 
liver function abnormalities requiring monitoring 
and it does not appear to chelate iron (84-86). In the 
initial clinical study, a platelet count response over 

Table 1 Comparison of current thrombopoietin receptor agonists for ITP

Romiplostim Eltrombopag Avatrombopag

TPO receptor binding Distal Transmembrane Transmembrane

JAK/Stat activation ++++ + +

Akt activation ++++ − ?

Potentiates platelet activation ++ − −

Competes with endogenous TPO ++++ − −

Effect potentiates endogenous TPO − +++ +++

Chelates Fe − + −

Off target effects ?+ +++ ?

Potency healthy subjects ++++++++ + +++

Route SC/IV Oral Oral

Dietary effect No Yes No

Interacts with cations No Yes No

Decrease dose if East Asian No Yes No

Decrease dose if liver dysfunction No Yes No

Increases LFTs No Yes No

Use in renal failure OK Probably OK Probably OK

T1/2 120 h 6 h 18–21 h

Use in pregnancy No No No
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50,000/μL was seen in 80% of those receiving a dose 
of 20 mg daily and in none of those on placebo; in 
an extension study, a little over half of the patients 
were able to maintain that response on over 75% of 
their subsequent visits (56). In the small pivotal phase 
III study, patients randomized to avatrombopag  
attained a platelet count over 50,000/μL on a median 
of 12.4 weeks of the 24-week study versus 0 weeks 
for those on placebo (P=0.0001) (87). In both studies 
a platelet count over 50,000/μL was obtained by the 
eighth day of therapy in over two thirds of patients; 
while this appears to be a more rapid response then 
with the other TPO-RA, it may reflect a difference in 
the starting dose used in these clinical trials. Our only 
major reservation with avatrombopag is the relative 
paucity of data from clinical studies or real-world 
evidence

What to do if a patient fails a TPO-RA

Although TPO-RA have been the backbone of our 
treatment algorithm, some patients have minimal or 
no response, develop side effects of the treatment (e.g., 
headaches most commonly), or lack insurance coverage. In 
some patients with an inadequate response to TPO-RA, as 
mentioned above, a low dose of prednisone may synergize 
greatly and provide an adequate platelet count. In 50-80% 
of others, switching to another TPO-RA will be successful 
(88,89).

For those failing TPO-RA or not able to receive it, there 
are a number of other medical options. 

Rituximab is usually our next medical therapy although 
not FDA approved for this indication. In adults this provides 
an overall response rate of about 57% declining to about 
38% at year 1 and 21% by year 5 (90). When responding 
patients lose their response, retreatment often works. 
There is some suggestion that women under age 40 obtain 
more long-term remissions at 48 months and 72 months 
(47% and 47%, respectively) then other patients (33% and 
25%, respectively) (91), but this has not been supported 
by all studies (92). While our standard dose of rituximab 
is 375 mg/m2 weekly for 4 weeks, 1000 mg given every  
2 weeks has been shown to be equally effective (93); even 
lower doses show effect (94). The major adverse events with 
rituximab are well-known and include infusion reactions 
and delayed neutropenia (95). Infectious complications are 
surprisingly rare in ITP patients; progressive multifocal 
leukoencephalopathy (PML) is exceptionally rare and I 

am aware of only 2 such patients, one of which was mine 
who had received extensive immunosuppression for other 
autoimmune diseases (96). The major complication of 
rituximab is that it prevents successful vaccination for at 
least 6 months (97-99).

Fostamatinib is a newer agent with a unique mechanism of 
action. It inhibits syk kinase thereby reducing macrophage 
destruction of platelets. In the two major studies with 
this agent, a stable platelet count response (at least 4 of 
6 biweekly platelet counts >50,000/μL in the absence of 
rescue medication on study weeks 14–24) occurred in 18% 
of fostamatinib-treated patients and in 2% of those on 
placebo, P=0.0003 (100). However, the overall response (at 
least one platelet count >50,000/μL in the first 12 weeks  
of the study) was 43% for fostamatinib and 14% for placebo 
with a median time to the first response of about 2 weeks. 
This 24-week study was markedly handicapped by the 
ability of patients on both arms to enter the open label 
phase of the study early; 60% of the fostamatinib patients 
and 84% of placebo patients left the randomized portion of 
the study after 12 weeks due to lack of response. A recent 
post-hoc assessment of these 2 placebo-controlled studies 
and an extension phase study showed a response rate (at 
least 1 platelet count greater >50,000/μL) in 54% (79/145) 
of subjects but in 78% (25/32) of those treated second-line 
versus 48% (54/113) if third-line or higher. Platelet counts 
“consistently” >50,000/μL were seen in 50% (16/32) of 
second line patients and only 30% (34/113) of those in third 
or higher lines of treatment (101). These modest response 
rates and the rather high rates of diarrhea, hypertension and 
nausea have limited our enthusiasm for this drug. 

Mycophenolate mofetil is a useful agent in ITP but has 
not been well studied until recently. MMF is a product of 
Penicillium fungi that was discovered in 1893 based upon 
its antibacterial properties. It is converted to its active 
form, mycophenolic acid, which then inhibits inosine 
monophosphate dehydrogenase, an enzyme necessary for 
purine synthesis primarily in lymphocytes and thereby 
inhibits DNA synthesis of T and B cells. The recent 
unpublished data by Bradbury (21) suggest a significant 
effect in newly-diagnosed ITP (vide supra). There are no 
randomized, prospective studies in other settings but a 
large number of retrospective analyses showed that doses 
of 1,000–2,000 mg/day provided response rates of 40–80% 
with complete response rates of 30–50% in “refractory” 
patients (102-105). Adverse events were uncommon and 
the drug was well-tolerated. We commonly employ MMF 
as a “steroid sparing“ treatment in patients who have 
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demonstrated a prednisone response. We start at a dose of 
500 mg twice a day and if tolerated increase that to 1,000 mg  
twice a day; if no response is seen after 2 months, the drug 
is discontinued.

Dapsone has a long history of use in chronic ITP. It is yet 
another steroid sparing option in responsive ITP patients. 
Although its exact mechanism of action is unknown, it is 
a strong oxidant and causes a limited degree of red cell 
hemolysis which may block macrophage consumption of 
platelets. In prospective studies, response rates of 50% at 
one month were reported with durable response rates of 
21% (106-110). We have found that a dose of 100 mg a day 
often provides an additional 20,000/μL increase in platelet 
count in many patients with marginal response to other 
agents. Care needs to be taken to make certain that patients 
do not have glucose-6-phosphate dehydrogenase deficiency 
since this drug may cause rapid red cell hemolysis (111).

Danazol is another steroid sparing medication like 
dapsone and MMF which is helpful in some ITP patients. 
It is a modified steroid molecule that binds to many steroid 
receptors including androgen and glucocorticoid receptors 
with modest effect. An oral dose of 200–800 mg/day works 
slowly to provide a response rate of 38% at 1 month and 
a durable response rate of 57% (112-118). Its androgenic 
properties are not welcome in female patients and it may 
elevate liver function tests in others.

What if the patient fails multiple medical 
therapies

Refractory ITP has been defined as patient with failed 
splenectomy (1). This definition is certainly outdated and 
needs to be replaced since many patients will never accept 
splenectomy as an option. Our concept of “refractory” is a 
patient who has failed two or more medical therapies after 
treatment with corticosteroids/IVIG whether splenectomized 
or not. Recent studies have shown that the more lines of 
therapy a patient has failed, the more “refractory” the patient 
is to subsequent medical therapy (101). Furthermore, we 
profile refractory patients as to whether they have ever 
responded to anything especially corticosteroids/IVIG 
or whether they have had no response to anything so far. 
The former we regarded as being “responsive” patients 
while the latter “nonresponsive patients” we think require 
further assessment as to whether they actually have ITP 
and reassess the indications for therapy. Most such non-
responsive patients require a bone marrow examination 

and probably should be reassessed as to the causation the 
thrombocytopenia. While additional medical ITP therapies 
can be entertained, this non-responsive population clearly 
needs the indications for therapy justified.

In refractory patients, we will always reassess the need for 
therapy. Many patients can live a reasonably normal life at 
platelet counts under 20,000/μL with only occasional need 
for corticosteroids or antifibrinolytic agents. If therapy is 
required, we will often use combinations of treatments such 
as TPO-RA along with MMF, dapsone, danazol, or low-
dose prednisone. If rituximab has not been used, it is highly 
recommended. Although combinations of two different 
TPO-RA or a TPO-RA along with fostamatinib can be 
considered, we find the expense of such combined therapies 
to be prohibitive. In emergency situations, vincristine can 
be added. Clinically stable patients should be assessed for 
clinical trials or splenectomy.

What is the role of clinical trials

Refractory patients and sometimes patients earlier in the 
disease course might benefit from exposure to novel agents 
that are not yet approved by regulatory bodies. There are 
a wide variety of new agents being developed (Table 2)  
which include inhibitors of the neonatal Fc receptor (119),  
Bruton kinase inhibitors, anti-CD38 molecules, and 
immunoproteasome inhibitors.

When is splenectomy appropriate

We rarely recommend splenectomy in adult patients except 
as a last measure or because of patient preference. Patient 
preference is important and discussed further below. We 
have found that patients in a number of critical occupations 
including military staff and airline pilots might have work 
prohibitions if they have the possibility of worsening of 
ITP. Such patients as well as those who are fatigued from 
medical therapy should be assessed for splenectomy. As 
mentioned above, it is not easy to predict the response rate 
for splenectomy. The response rate of about 80% (120,121) 
in older studies is strongly biased with patients who had 
splenectomy in the first months of their disease; these newly 
diagnosed or persistent patients might have done equally well 
had they been given medical therapy. In general, we think 
it is important when splenectomy is raised to consider the 
advantages and disadvantages of the procedure recognizing 
that once the spleen is removed, patients are left with a 
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persistent hematologic and immune defect, i.e., asplenia, 
which should not be considered a treatment-free state. Per 
the recent ASH Guidelines, we usually recommend a course 
of rituximab prior to the procedure hoping to provide a 
nonsurgical option (Figure 4). Although radiolabeled platelet 
spleen scans have been suggested to guide treatment (122), 
they are not currently available in North America.

Does ITP ever go into remission

A key aspect in caring for ITP patients is to have a mutual 
understanding of the terms “response”, “remission” and 
“cure”. To me, a cure of ITP is the complete absence of any 
disease manifestations or therapy for at least 5 years, normal 
platelet count, and if available, no detectable antiplatelet 
antibody. After treatment, only 10/228 (4.3%) of our 
patients met this strict criteria (18).

Most of the time we are talking about response and 
remission. Most ITP patients do well and have a response 
to some therapy and many will come off therapy completely. 
Data by Sailer (123) showed that in patients not undergoing 
splenectomy, 61% attained a platelet count off therapy 
over 100,000/μL and 86% over 30,000/μL by year 5 from 
diagnosis. Recent data showed that approximately 32% of 
patients diagnosed in the first months of ITP and treated 
with romiplostim achieved a remission off therapy by  
1 year (17). We have shown that 12/43 (20%) of patients with 
chronic ITP treated with a TPO receptor agonist for more 
than 6 months come off that therapy with most maintaining a 
normal platelet count (124). There is considerable interest as 
to whether treatment itself modifies the disease course (125) 

rather than simply providing a hemostatic platelet count 
which allows time for the underlying autoimmune process to 
mitigate.

I would like to suggest that the definitions of response 
and remission should be reassessed. As proposed in Figure 5,  
the categories remain a function of the platelet count: a 
hemostatic response/remission is a platelet count ≥30,000/μL  
in those without risk factors and ≥50,000/μL in those with 
risk factors (such as anticoagulation, age, prior bleeding 
events); a partial response/remission is a platelet count 

Figure 5 Proposed new scheme for defining response and 
remission in ITP. See text for details.
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Table 2 Novel therapies for ITP

FcRn pathway inhibitors Stradomers

Increase clearance of anti-platelet antibody Recombinant Fc multimers reduce phagocytosis

Anti-CD38 molecules Complement inhibitor

Inhibit plasma cells Antibody against C1s 

Anti-CD40 ligand antibodies Bruton kinase inhibitors

Reduce anti-platelet antibody production Ibrutinib 

Immunoproteasome inhibitors Rilzabrutinib (PRN1008)

Reduce antibody production Recombinant TPO

Sialylated IgG Low level laser light

Blocks macrophage FcR Prevents apoptosis of megakaryocytes
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greater than 30,000/μL (and 20,000/μL over baseline) up 
to a platelet count of 149,999/μL; a complete response/
remission is a platelet count ≥150,000/μL. The main 
distinction between response and remission is a time 
component which I propose to be 6 months. In addition, 
each of these response/remission categories needs to be 
modified as to whether it is being maintained by some 
therapy or maintenance-free.

Let me suggest some examples. A patient who has 
undergone a splenectomy and now has a platelet count 
of 175,000/μL for over 6 months is considered to have a 
maintained complete remission. A patient who has been 
given rituximab and now has a platelet count of 165,000/μL 
for 7 months has a maintenance-free complete remission. 
A patient who is on a TPO-RA and now has a platelet 
count of 45,000/μL for 3 months has a maintained partial 
response. 

What is the role of the patient in this process

The role of the patient in choosing the ITP therapy 
has been emphasized in recent guidelines (22,23). Both 
emphasized the need to include patient “values and 
preferences” in decision making. However, neither 
guideline tells what is meant by “values and preferences”. 

In Table 3, I have listed those which I commonly use. Over 
time of the disease, these values and preferences may vary 
considerably as does the control of the decision-making 
process between doctor and patient. The frightened, 
newly diagnosed patient has different preferences than the 
more experienced later ITP patient. The newly diagnosed 
patient is often dependent solely upon the physician for 
making strong recommendations and will invariably 
choose a medical therapy over surgery. Later in the disease 
course, the balance of control shifts and the patient’s values 
and preferences and quality of life play a greater role in 
treatment decisions than just the worry about the platelet 
count.

In treating patients who are more complicated and more 
refractory, decisions about patient safety at low platelet 
counts and treatment goals need considerable attention. 
What I have found to be an important tool is to go to the 
microscope and show the patient their platelets. For those 
who are living at a reasonably low platelet count of say 
10,000–15,000/μL, it is reassuring to show them that their 
platelets are large and hypergranular and that this is the 
justification for why I have felt comfortable not encouraging 
more aggressive treatments.

Summary

It has been my attempt to provide an overview of the 
clinical care of the adult patient with ITP. In so doing I 
have tried to substantiate our clinical practice in caring for 
this patient population with the available research studies 
and guidelines. What is described above is our approach to 
the typical ITP patient at different potential stages in their 
disease. In making these recommendations I am certainly 
cognizant of the fact that not all drugs are available to all 
patients even in the United States. The expense and co-pays 
for many therapies such as TPO-RA are often prohibitive 
to the approach we have had the luxury of using in recent 
years. I have also had to ignore many other aspects of 
treating the ITP population such as ITP patients with 
pregnancy, secondary thrombocytopenia such as those with 
CLL or hepatitis C, those on anticoagulants, those who 
have had a thrombotic event and pediatric patients. 

My overall treatment recommendations in ITP are as 
follows:
 Many ITP patients do not need treatment;
 Initial treatment is corticosteroids, preferably 

prednisone, and if severe bleeding, IVIG;
 Splenectomy works but should be delayed at least 

Table 3 Patient values and preferences

Fear and anxiety over “low platelet count”

Acceptance by family members

Acceptance of a “low platelet count”

Tolerance of minor bleeding

Need for anticoagulant therapy

Need for procedures

Pregnancy planning

Activity level

Occupation

Financial ability

Preference of treatment duration: chronic therapy vs limited 
therapy

Preference of daily tablets or weekly injections

Desire to avoid corticosteroids

Desire to avoid splenectomy

Desire to “get it all over”
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12 to 24 months. Patients should be informed of 
the increased rate of venous thromboembolism and 
infection and should be appropriately vaccinated 
before undergoing surgery;

 Not all adult ITP patients will become/remain 
chronic;

 Give medical therapy a chance before splenectomy;
 R i tux imab occas iona l ly  g ives  long-term 

treatment-free response;
 TPO-RA are highly effective;

 Low rate of adverse effects;
 Improve Health-related Quality of Life;
 May not need to “be forever”; over half come 

off therapy within 2 years;
 Fostamatinib may be considered in more refractory 

cases;
 Don’t forget danazol, azathioprine, dapsone, 

mycophenolate, cyclosporine;
 A large number of very promising new ITP treatments 

(Bruton kinase inhibitors, neonatal Fc receptor 
inhibitors, anti-CD 38 antibodies) are being developed 
and patients should be offered access to these trials.
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