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Introduction

In this review we discuss the management of immune 
thrombocytopenia (ITP). More importantly, we provide 
new evidence on treatment modalities for cases failing 
first-line therapy. We appreciate that licensing and 
availability of the drugs will to an extent determine the 
selection of second-line therapies used. We are aware 
of the recently published guidance from the American 

Society of Hematology (ASH) and International Consensus 
Report (ICR) (1,2) and will therefore, in addition to the 
cornerstones of treatment, focus on additional developments 
following their recommendations; including new updates 
on rituximab, fostamatinib, decitabine, mycophenolate 
mofetil (MMF) and daratumumab. In this edition of Annals 
of Blood there are accompanying reviews covering the 
pathophysiology, pediatric ITP, pregnancy related ITP, 
intravenous immunoglobulin (IVIG), neonatal Fc receptor 
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for IgG (FcRn) agonist and thrombopoietin (TPO)-agonist 
more in depth.

PubMed search

To build upon the literature incorporated in the ASH/
ICR guidelines (1,2) on ITP, this review presents new 
publications from July 2018 to September 2020. Abstracts/
titles from the electronic database PubMed were screened 
for the following search terms: immune thrombocytopenic 
purpura ,  id iopath ic  thrombocytopenic  purpura , 
autoimmune thrombocytopenic purpura, autoimmune 
thrombocytopenia, immune thrombocytopenia, idiopathic 
thrombocytopenia, ITP. Corresponding MeSH terms were 
also searched. The following filters were applied: Clinical 
Study, Clinical Trial, Clinical Trial, Phase I, Clinical Trial, 
Phase II, Clinical Trial, Phase III, Clinical Trial, Phase IV, 
Comparative Study, Controlled Clinical Trial, Multicenter 
Study, Observational Study, Pragmatic Clinical Trial, 
Randomized Controlled Trial, Humans, English, from 
2018/7/1 to 2020/11/12. Articles predominantly discussing 
therapies mentioned elsewhere in this journal issue have not 
been included (e.g., TPO-receptor agonists and pediatric 
ITP). Key papers in first-line management have been 
included, even if outside the above search.

First-line management ITP 

The cornerstone of ITP management at presentation 
remains corticosteroids and IVIG

At presentation, the platelet count and the severity of 
the bleeding determine whether treatment will be either 
corticosteroids, IVIG, or a combination of the two (3).  
More on IVIG in ITP management can be found 
elsewhere in this issue. In severe life-threatening bleeding, 
platelets can be transfused, and even though the platelet 
count may not increment, they will aid in reducing the 
bleeding symptoms (4). They are not contraindicated as in 
thrombotic thrombocytopenic purpura (TTP) (5). 

Corticosteroids work by decreasing platelet clearance 
and increasing platelet production (see Figure 1). Within 
this class of drugs, there is a choice between prednisolone 
and dexamethasone (6,7). There is no additional benefit 
of giving methylprednisolone over these two agents (8). 
Mithoowani et al. conducted a systematic review and meta-
analysis of randomized trials between 1970 and 2016 that 
compared corticosteroids for long-term platelet count 

response (8). The primary endpoint was overall response 
(platelets >30×109/L) and complete response (platelets 
>100×109/L) at 6 months with high-dose dexamethasone 
compared with standard-dose prednisone. Nine trials 
comprising 1,138 participants were included. In adults, five 
trials compared 1–3 cycles of dexamethasone (40 mg per day 
for 4 days) with prednisolone (1 mg per kg) for 14–28 days 
followed by tapering. At 14 days the platelet count response 
was significantly higher in the dexamethasone group (79% 
vs. 59%) and fewer toxicities were reported. However, long-
term response rates were similar. 

Godeau et al. performed a randomised multicentre trial 
in which 122 adults with severe ITP were randomised to 
IVIG or methylprednisolone, and subsequently either oral 
prednisolone or placebo (9). In the IVIG group of 56 patients, 
the number of days in which the platelet count remained 
above 50 was 18 days, compared to 14 days in the 60 patients 
on methylprednisolone. Prednisolone was more effective 
compared to placebo for all short-term endpoints at day 21. 
From this it was concluded that IVIG and prednisolone were 
more effective than high dose methylprednisolone followed 
by oral prednisolone. 

Similarly, Kim et al. retrospectively compared platelet 
responses and toxicities between IV methylprednisolone 
followed by oral prednisolone and IVIG with concomitant oral 
prednisone use (10). In this study 87 patients were enrolled, 
of which 77 were eligible for analysis. There was a statistically 
significant shorter time to complete response in the IVIG arm 
(6 days, range, 1–35 days) compared to methylprednisolone 
(13.5 days, range, 2–29 days). However, there was no 
significant difference in early response rate or long-term 
outcome between the two treatments (10). This variability in 
response rates is likely due to differences in assessment time 
following treatment initiation and variable response criteria, 
with Kim et al. following the response criteria set out by the 
International Working Group on ITP (9,10).

Pirunsarn et al. reported that maintenance therapy 
with prednisolone does not prolong relapse-free survival 
compared to observation alone (11). In their multicenter 
trial, 81 adult patients with either newly-diagnosed (53%) 
or relapsed ITP (57%) they randomized participants to 
either prednisolone 7.5 mg once daily or none. During the 
median follow-up of 42 weeks, the relapse rate was 22.7%, 
which on subgroup analysis, was best predicted by a history 
of relapsed ITP. There was no difference in relapse rate 
between the treatment vs. control cohorts at 20.5% vs. 25% 
respectively. Surprisingly, the mostly mild adverse events 
were similar in both groups. 
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Figure 1 Therapeutic targets for the management of patients with ITP. TPO, thrombopoietin; ITP, immune thrombocytopenia.
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Role of anti-D in the initial management of ITP

The mechanism of action of anti-D is unclear. It is believed 
that anti-D coats the red blood cells, and that these will 
saturate the Fcγ receptors on macrophages, rendering them 
unable to clear autoantibody-coated platelets (12). In a study 
comprising 20 adults with ITP, of which 9 were newly-
diagnosed, 6 persistent and 5 chronic ITP, anti-D dosed at  
50 µg/kg resulted in a median duration to response of 3 days 
(1–11 days). The overall response rate was 65%; in the newly-
diagnosed 77%, persistent 50% and chronic 60% (13). The 

administration of anti-D can be cumbersome with a plethora 
of side effects including intravascular hemolysis leading 
to disseminated intravascular coagulation (DIC), renal 
failure, multiorgan failure and ultimately death (13). These 
adverse events are minimized by premedicating patients 
with corticosteroids (14). Given the mechanism of action 
of anti-D, splenectomized patients with ITP are unlikely 
to benefit from anti-D therapy (12). It should be noted that 
IV anti-D is not available in Europe (2). The withdrawal 
of licensing applications from the European Union by the 
manufacturers of WinRho® (15) came following risk benefit 
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analysis with a particular focus on anti-D associated DIC (16). 

Supportive treatment

Drugs affecting platelet function should be discontinued. 
In addition, anticoagulant therapy should be stopped in the 
majority of cases if the platelet count is below 50×109/L,  
however thrombotic risk and bleeding risk should be 
balanced and assessed. 

With corticosteroids a proton pump inhibitor should be 
given, and close monitoring of the glucose levels is required. 
The ASH/ICR guidance (1,2) suggest giving acyclovir with 
high dose of dexamethasone.

Though the effect of antifibrinolytics has not been trialed 
in a randomized fashion in ITP, tranexamic acid (1 g every 
6–8 hours orally) and epsilon-aminocaproic acid [1–5 g every 
4–6 hours (maximum dose, 24 g/day)] are widely used in the 
acute setting where there are signs of bleeding (2). There is 
a theoretical risk of thrombosis in certain patient cohorts 
for example gastrointestinal (GI) bleeds secondary to 
liver disease, however in most other scenarios the benefits 
outweigh the potential risk.

Second-line treatments

If first-line therapy fails it is essential to ensure the diagnosis 
of ITP is correct. If not done already, investigations for 
other causes for thrombocytopenia should be revisited 
including a bone marrow aspirate. If the count remains in 
single figures, with or without clinical signs of bleeding, 
further therapies needs be initiated. The temporal 
sequencing of which will be dependent on the availability 
of the drug at the institute. The next group of drugs can 
be used in second-line treatment for ITP. To date only 
the TPOs and fostamatinib are licensed for chronic ITP 
defined as persistence for more than 12 months. 

Rituximab and other anti-CD20s 

B cells are the source of antibodies which are directed 
against platelet-surface glycoproteins in ITP (17). 
Rituximab is a monoclonal antibody directed against CD20 
which is expressed only on mature B cell surface. Binding 
results in a rapid and deep, reversible B-cell depletion (18). 
There is a proportion of patients who do not respond to 
rituximab. This could be due to persisting long-lived plasma 
cells in the spleen, or bone marrow or abnormal activation 
of T-cells (19). In a systematic review including 313 adult 

patients with chronic ITP, an overall response rate of 62.5% 
and a complete response rate of 46.3% were found, with 
response duration between 2–48 months and a median 
duration of response of 10.5 months (20). The definition 
of complete response was a platelet count >150×109/L and 
overall response a platelet count >50×109/L). 

Only two randomized controlled trials (RCTs) have been 
conducted for rituximab in ITP, which we will discuss next.

Investigating second-line management, the RITP trial 
(rituximab as second-line treatment for adult ITP) was a 
multicenter, randomized, double-blind, placebo-controlled 
trial in which corticosteroid-unresponsive adults were 
assigned to rituximab infusion 375 mg/m2 or placebo. A 
total of 112 patients were enrolled, of which 32 (58%) of 
the patients in the rituximab group and 37 (69%) in the 
placebo group had treatment failure at 78 weeks defined 
as the composite end point of splenectomy or meeting the 
criteria for splenectomy after 12 weeks if splenectomy was 
not done. However, rituximab did lengthen the median time 
to relapse from 7 to 36 week (21).

In a placebo-controlled trial comparing corticosteroids 
with or without Rituximab in the first-line setting the 
outcome did differ significantly but, not as much as had 
been expected. A total of 60 patients were recruited. After 
6 months there was no difference between rituximab and 
placebo groups for the composite outcome of any platelet 
count below 50×109/L, significant bleeding or rescue therapy 
once standard treatment was stopped 66% vs. 81% (22).

The common dosing regimen is 375 mg/m2 weekly for 
four doses. However, there is evidence to suggest that a lower 
dose is equally effective (21-27). Alternative dosing regimens 
include: 1,000 mg on days 1 and 15 (27-29) and 100 mg 
weekly for 4 weeks (30,31). These showed responses lasting 
≥1 year, with relapse rates in partial responders of 53% 
compared with 31% in complete responders (P<0.1) (32).  

The time to response is between 1–8 weeks (33). The 
predictors of fast responders to rituximab are females and 
younger patients <40 years (24). It is better when combined 
with corticosteroids (25). In most cases, in relapsed disease, 
re-treatment with rituximab is effective, especially in those 
who maintained remission preceding treatment for more 
than 12 months (34).

Rituximab is generally well tolerated and serious side 
effects are rare. The side effects causing the largest concern 
are progressive multifocal leukoencephalopathy (rare), 
reactivation of old infections, especially tuberculosis (TB) 
and hepatitis B, fatal infusion reactions and mucocutaneous 
reactions (35,36). Therefore, patients need to be screened 
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for hepatitis B, and if present, treated concomitantly 
with the rituximab course. Severe side effects tend to 
occur in severely immunocompromised patients. In 
addition, repeated rituximab treatment, may result in 
hypogammaglobulinemia which needs to be monitored. 
Rituximab is effective in restoring the platelet count but 
does not result in reduction in bleeding episodes (37). 
There is no difference in the effect between rituximab 
or splenectomy as second-line therapy after IVIG and 
corticosteroids (38). Therefore, this is preferred over the 
irreversible splenectomy. 

TPO receptor agonists

Although not licensed for newly-diagnosed ITP, they 
have been used in this setting. TPO receptor agonists are 
discussed in detail in other articles in this issue.

Fostamatinib

Fostamatinib is a spleen tyrosine kinase (Syk) tyrosine 
kinase inhibitor which has been recently approved by 
both the Food and Drug Administration (FDA) (39) and 
European Medicines Agency (EMA) (40) as a second-
line treatment for chronic ITP and is currently under 
review by the National Institute for Health and Care 
Excellence (33,41). The Syk tyrosine kinase is expressed in 
hematopoietic cells, including macrophages, platelets and 
B-cells. In macrophages, activation of the tyrosine kinase 
leads via cytoskeletal re-arrangement to phagocytosis of 
antibody-coated platelets, but interestingly not reduce 
opsonization of bacteria (42,43). Syk also has a role in 
antibody generation, another angle through which it is an 
interesting target for ITP therapy (44,45). Syk has a role 
in platelet activation through the collagen receptor and 
integrin alfa-II-beta-3. Therefore, there were concerns 
about fostamatinib reducing platelet activation in patients 
already at risk of bleeding due to a reduced platelet count. 
However, in a single-dose study in healthy volunteers, it 
did not affect collagen or adenosine diphosphate-induced 
aggregation (43).

The drug was trialed simultaneously in two phase three 
randomized double-blind clinical trials. In total 150 patients 
were recruited. The median time from diagnosis was  
8.5 years. Most participants had more than three therapies 
before entering the trial. Of note, most had received IVIG 
and corticosteroids; almost half had received a TPO-
receptor agonist, one third had undergone splenectomy, 

treatment with rituximab or both (33). The median time to 
response was 15 days, which is comparable to the effect of 
TPO-receptor agonists but can take up to 2–8 weeks (33). 
The most common side effects were hypertension, nausea, 
diarrhea and neutropenia. This resulted in dose reductions 
in the study. The drug should be used at the starting dose for  
1 month (100 mg BD), if the patient does not respond to this, 
then an increase is suggested to 150 mg BD. If the drug has 
not had any effect by 12 weeks, it should be discontinued (46). 
The benefit of fostamatinib over eltrombopag, which is also 
oral, is that there are no significant dietary restrictions, such 
as avoiding dairy products for 2 hours before and 4 hours 
after administration. 

Decitabine 

Decitabine is a hypomethylating agent which, at low dose, 
promotes cellular differentiation by increasing the number 
of mature polyploid megakaryocytes in vitro (47) and 
promoting platelet production and reducing bleeding risk in 
adults with ITP in vivo (48). It is licensed for the treatment 
of myelodysplastic syndrome and acute myeloid leukemia 
in the elderly, who are not suitable for conventional 
therapy. Zhou et al. conducted a recent multicenter 
study investigating the safety and efficacy of intravenous 
decitabine at low dose (3.5 mg/m2) for the treatment of 
refractory ITP in adults (48). Low dose decitabine was 
administered to 45 patients with refractory ITP as a 3-day 
course per cycle, for a total of 3 cycles with 4-week intervals 
between cycles. All patients previously received at least  
3 previous therapies, with the majority receiving 4 or more. 
The median time to initial response was 28 days with a 
range of 2–10 weeks, which is longer than other treatment 
modalities for refractory ITP. Seventeen-point-seven-eight 
percent of patients achieved a complete response (platelet 
count at or over 100×109/L), and 33.33% achieved a partial 
response (no bleeding symptoms). A total of 86.96% 
of patients with an initial response achieved a sustained 
response (relapse-free without the need for additional 
therapy). Twenty-eight-point-eight-nine percent of patients 
experienced mild adverse effects including nausea, mild 
fever, diarrhea, constipation and mild increases in ALT/
AST. Further RCTs with larger sample sizes are necessary 
to determine where in the treatment hierarchy decitabine 
would fit best as well as optimal dose and regime. However, 
Zhou et al. (48) describe the potential role for low-dose 
decitabine as an effective and safe therapy for ITP refractory 
to 3 or more therapies, regardless of splenectomy status. 
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Efgartigimod

Efgartigimod is a human IgG1 antibody Fc-fragment that 
binds to the FcRn with a higher affinity than the endogenous 
IgG autoantibodies implicated in the pathogenesis of ITP. As 
a result, these IgG auto-antibodies are degraded rapidly (49). 
The FcRn are expressed on antigen-presenting leukocytes 
such as neutrophils, dendritic cells and renal endothelial 
cells. Phase 2 studies of efgartigimod in the treatment 
of myasthenia gravis have shown the rapid reduction of 
pathogenic IgG (50). In a recent phase 2 study in 38 patients 
with predominantly refractory ITP, 4 weekly doses of 
efgartigimod intravenous infusion at either 5 or 10 mg/kg 
were compared to placebo (49). The rapid reduction of total 
IgG of up to 60.4% and 63.7% max mean change for low and 
high dose respectively, resulted in a subsequent response in 
platelet count as defined by the International Working Group 
for 38.5% of patients receiving efgartigimod at both low and 
high dose (49). Side effects included hematomas, petechiae, 
and purpura. It should be noted that this study was not 
adequately powered, and statistical significance was not tested 
as it was set up as exploratory study. One of the proposed 
mechanisms of action of IVIG is also through its effects 
on the FcRn (51), however given the limitations of IVIG, 
including issues surrounding supply, cost per treatment, and 
adverse effects (52), efgartigimod and other drugs targeting 
the FcRn (rozanolixizumab and nipocalimab) may offer a 
novel alternative (53). Further RCTs with larger sample 
sizes are required to compare the efficacy of efgartigimod 
compared to IVIG. An accompanying review in this journal 
will discuss efgartigimod.

MMF

MMF is a prodrug of mycophenolic acid (MFA) and acts 
as an immunosuppressive agent which directly inhibits T 
cell function. This occurs through its actions on the purine 
synthesis pathway and T cell activation steps (54). MMF is 
recommended as a second-line management option for ITP 
(1,3). MMF is generally well tolerated; mild and infrequent 
side effects include headache, backache, abdominal 
distension, anorexia, and nausea (3,54). Previous studies 
indicate dosing at 1 g/day (55). 

The FLIGHT trial recently evaluated the efficacy of 
MMF in conjunction with corticosteroids compared to solely 
corticosteroids in the first-line management of ITP. In this 
multicenter, open label, randomized trial, 120 patients with 
ITP requiring first-line treatment were allocated either 

corticosteroids alone or in combination with MMF. The 
mean follow-up was 18 months. Patients receiving MMF 
with corticosteroids resulted in significantly less treatment 
failure 22% vs. 44% on solely corticosteroids (56). Though 
adverse effects were largely the same across both groups, 
certain aspects of the quality-of-life score were worse in the 
MMF group including physical function and fatigue. This 
study paves the way to consider it in first line, rather than 
second-line management.

Danazol

Danazol is an attenuated androgen, which may increase 
platelet production by antagonizing estrogen and through 
the immune modulation of T cells (57,58). Response 
rates vary between 10–70% with responses reached at 3–6 
months across cohort studies (59). It appears that danazol, 
co-administered with corticosteroids, may achieve lower 
relapse rates compared to danazol alone (57). To date, 
no RCT has assessed the safety and efficacy of danazol 
vs. a control in the management of ITP, however one 
multicenter RCT has examined the safety and efficacy of 
recombinant human full length glycosylated TPO (rhTPO) 
with danazol compared to danazol alone in the treatment of 
140 adults with refractory ITP. A combined approach with 
rhTPO and danazol was more effective in increasing mean 
maximal platelet count and achieved response in a shorter 
time compared to danazol (60). Both groups received 
danazol at 200 mg TDS; it should be noted that 26.2% 
of the danazol controls experienced adverse events (60). 
Danazol use should be used with caution in female patients 
due to virilizing side effects (59); patients should be made 
aware of side effects.

Other agents

For alemtuzumab, azathioprine, cyclosporin A, cyclophosphamide, 
hematopoietic stem cell transplantation (HSCT), dapsone, 
thalidomide and vinca-alkaloids there is no RCT data 
nor new evidence in adults since the updated ASH/ICR 
guidance (1,2), and therefore we will not further discuss 
them in this review. We will briefly discuss Daratumumab 
as there are new case reports.

Daratumumab

Daratumumab is a human immunoglobulin G1κ monoclonal 
antibody that targets CD38 (61). IV daratumumab is 
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licensed for the treatment of refractory multiple myeloma, 
however recent case reports have highlighted potential 
utility in the management of refractory ITP (62). Two 
patients with myelodysplastic syndromes undergoing 
HSCT were treated with IV daratumumab at 16 mg/kg due 
to the development of prolonged severe thrombocytopenias 
following HSCT (62,63). Though a very small sample size, 
daratumumab has shown a sustained complete response at 
16 months, without any bleeding symptoms clinically (62).  
A total of 7 post-transplant patients with refractory 
thrombocytopenias have shown successful responses to 
daratumumab (62). Further large-scale studies should be 
carried out, and even still it is not known whether these 
results would translate to primary ITP.  

Splenectomy

The spleen and, to a lesser extent, the liver are the major 
organs where antibody-coated platelets are cleared by 
macrophages. Splenectomy is therefore an effective therapy 
in ITP. The effect of splenectomy can take 1–24 days (33). 
To be able to assess for the possibility of spontaneous 
remission or platelet count stabilization, splenectomy is 
only recommended after 12–24 months, unless it is a life-
threatening emergency situation.

In 78% of the patients the response has been maintained 
for 10 years (64), and in 67% of the cases a relapse-free 
survival has been reported (65). It can be concluded from 
these numbers that up to 19% of patients have no response 
(65-67). The main factor associated with poor response 
is age ≥60 years, which has higher rates of relapse and 
postoperative complications (66). Given that a significant 
proportion of patients may observe non complete response 
and post-operative complications, pre-operative candidate 
selection is of great interest. In addition to age, splenic 
sequestration status may aid in the selection of patients 
for splenectomy. Using autologous 111 in-labelled platelet 
sequestration studies reveal adjusted odds ratios for 
complete response of 7.47 (at 1–3 months post splenectomy) 
and 4.85 (at 6–12 months post splenectomy) in patients 
with pure/predominantly splenic sequestration compared to 
mixed/hepatic sequestration (68). 

Only two retrospective studies have compared splenectomy 
with rituximab (38,69). The first included 143 patients with 
ITP, of which 62 needed treatment and a further 30 required 
second-line therapy. Of these 19 received rituximab and  
11 underwent a splenectomy. At baseline the platelet counts 
were similar. The splenectomy patients were younger. There 

was no difference in platelet count or relapse rates (38).
In a second, much larger collection of 105 patients; 43 

were treated with rituximab and 62 were splenectomized (69).  
The mean follow-up was 3 and 8.4 years respectively. There 
was no difference between the two groups regarding the 
primary and clinical outcomes, defined as a composite: death 
from hemorrhage or from infection and hospitalization for 
bleeding or for infection. In the splenectomized group, the 
secondary outcomes were all better. These included overall 
mortality, hospitalization for bleeding, hospitalization 
for infection, as well as response and complete response 
(international definitions). There was a higher rate of 
response at 12 months in splenectomized patients (69).

Hammond et al. performed a comparative study in 
218 patients with ITP, that relapsed after treatment 
with corticosteroids (70). As a second-line treatments, 
splenectomy provided a longer relapse free period than 
rituximab in second line (67.4% vs. 19.2%; P<0.001). 
Among patients who fail second-line treatment with 
splenectomy or rituximab, those who end up receiving 
sequential splenectomy-rituximab or rituximab-splenectomy 
therapy seem to derive similar benefit in the long term. 
Patients who receive rituximab after splenectomy have better 
results than those having rituximab before splenectomy.

P o s t - s p l e n e c t o m y  t h e r e  i s  a  h i g h e r  r i s k  o f 
thromboembolism and infections (e.g., pneumonia, 
meningitis, and septicemia) (71). These complications 
can occur at any time post procedure. An age ≥60 years is 
associated with higher complication rates. For example, in 
73% of 39 patients, 3–7 days after splenectomy, CT scans 
portal vein or splenic vein clots were present, 80% of which 
had spontaneously disappeared at a repeat scan done around 
42 days (72). Infection prevention consists of vaccinations 
ideally pre-splenectomy, prophylactic antibiotics and patient 
education about their increased risk for infections. 

Conclusions

The management of ITP has evolved as greater therapeutic 
avenues have emerged including Syk inhibitors such 
as fostamatinib, FcRn agonists including efgartigimod, 
and TPO receptor agonists for example eltrombopag, 
romiplostim and avatrombopag. Though corticosteroids 
and IVIG remain the mainstay of first-line management, 
studies comparing efficacy of particular corticosteroids have 
had variable results, potentially due to the variability of how 
they quantified response. This highlights the importance 
of ITP studies following uniform criteria for measuring 
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responses, such as those suggested by the International 
Working Group. Studies such as the FLIGHT trial into the 
role of previously second-line therapies for chronic ITP, 
may indeed play a role in the management of primary ITP 
as a first-line approach in conjunction with corticosteroids 
or IVIG. As highlighted in this review, there is a need for 
large scale RCTs, particularly for cheaper and more widely 
available management options. 
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