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Objectives 

▪ Review pathophysiology and presentation of autoimmune cytopenias (AIHA and 
ITP) 

▪ Discuss approach and evidence for treatment of refractory and relapsed disease

▪ Outline future therapeutic considerations under development



Immune thrombocytopenia (ITP)
▪ Autoimmune 

disease causing 
isolated plts < 100 
▪ 2 to 5 per 100 000 

individuals annually

▪ Pathophysiology a 
mix of increased plt
destruction and 
impaired plt
production

▪ clinical presentation 
can vary from 
asymptomatic to 
major bleeding (5%)
▪ Common petechiae, 

mucocutaneous 
bleeding

Singh et al. (2021) J Clin Med



ITP: Therapy 
▪ How do we define ITP?

▪ newly diagnosed (< 3 months)
▪ persistent (3-12 months)
▪ chronic (>12 months)

▪ Who do we treat?
▪ Platelet count <20-30 
▪ *<50 with increased risk of bleeding (I.e falls risk, angiodysplasia, on anticoagulation, surgery)

▪ What are the goals of treatment?
▪ Raise plt count >20-30(50) (not normalize counts as 75% of ITP become chronic)
▪ Minimize treatment toxicity



ITP: first line therapy
▪ 2019 ASH consensus guidelines

▪ Prednisone 0.5-2mg/kg/day (maximum 80mg) po for 2-3 weeks then taper or 
Dexamethasone 40mg po daily x 4 days maximum 3 times q2-4 weeks
▪ If plts >50 taper and stop by 6-8 weeks (even if plts drop)
▪ If no response within 2 weeks, taper steroids over 1 week then stop and consider next line tx

▪ Steroid refractory if over 6-8 weeks steroids or >3 months with plts < 30 
▪ risk of hospitalization in first year 15% 

▪ The problem: 80% of patients are steroid responsive but only 20% persist 

Neunert et al. (2019) Blood advances



R/R ITP: rule out differential diagnosis

Consider BMBx, especially in older pts not responding to IVIG/steroids* 



R/R ITP: consider secondary causes & directed therapy

Cooper & Ghanima (2019) N Eng J Med  



2019 ASH clinical 
ITP guidelines 
▪ “Based on these considerations, 

the panel acknowledged that there 
is no single second-line treatment 
that is optimal for all adult patients 
with ITP.” ??????

??????
??????



ITP “directed” 
therapies 



TPO-RA
▪ TPO receptor 

agonists

▪ megakaryocyte 
stimulation 



EXTEND trial
▪ phase 2/3 open label trial of n= 302 pts with 

chronic/persistent ITP for median of 2.37 
years receiving eltrombopeg 50mg po daily

▪ Previous therapies included steroids (81%), 
IVIG (46%), rituximab (23%), splenectomy 
(38%)

▪ 85% achieved response plts >50 with 52% of 
responders persisting to 25 weeks or longer 

▪ Less likely to respond: # previous therapies, 
prior splenectomy

▪ bleeding decreased from 57% to 16% at 1 
year

▪ majority responded within 2 weeks of 
treatment

Wong et al. (2017) Blood



EXTEND trial: side effects & cons 
▪ 55% patients discontinued therapy

▪ 14% side effects
▪ 11% lack of response
▪ 13% patient preference

▪ many food/ drug interactions as a strong 
chelator

▪ SE varied
▪ hepatobiliary (15%)
▪ thromboembolic (6%)
▪ bone marrow fibrosis (2/302)
▪ headache
▪ cataracts
▪ cerebral infarct

▪ majority relapse with discontinuation of therapy 



Avatrombopeg for ITP

▪ FDA approved for cITP and 
periprocedural chronic liver disease

▪ Recent multicenter observational 
cohort study n=75  show efficacy in 
early ITP (91% response, 86% plts
>50) and chronic (96% response, 
81% plts >50)

▪ less liver toxicity & no food 
interactions

▪ variable funding based on prior 
therapies based on province  

Virk et al. (2024) Am J Hem



Practical issues with TPO-RA 

▪ For patients not responding to a TPO-RA, 50-80% will respond with switching to a 
different one with durable platelet responses and eradication of undesirable side effects
▪ Romiplostim to eltrombopeg 100% RR vs eltrombopeg to romiplostim 66% RR

▪ 10-30% will retain remission status once weaned/discontinuation of therapy



R/R ITP: TPO-RA 

stop at 4 wks if no response 



Rituximab
▪ CD20 monoclonal 

antibody



R/R ITP: Rituximab

▪ First study in 2001 Stasi et al showed 25 cITP patients had ORR 52% with 28% sustained 
responses 
▪ Many studies have shown ORR ~60% with long term remissions ~20-30%

▪ More likely to achieve remission if <40, female or disease duration <12 months
▪ Consider earlier for autoimmune associated ITP 

▪ i.e ORR 85%, 74% CR and 60% sustained in CVID

▪ SE: infusion reactions (15-60%), hypogammaglobulinemia (10-20%) cleared at 1 year (worsened if 
previous autoimmune disease i.e CVID), infections (2.3 per 100 pt years at 24 months), HBV 
reactivation, PML (rare), late onset neutropenia

▪ Responses may be by 4 weeks, 8 weeks or as late as 3 months 

Lucchini et al. (2019) Haematologica



R/R ITP: Rituximab 
▪ Dosing: 375mg/m2 weekly x 4 IV is better than 100mg/m2 IV twice weekly q2wks

▪ Zaja et al. n=48 indirect, non-randomized trial both ORR 60.5% and 12 and 24 month cumulative 
relapse free survival rates 61% were improved from the standard dose (39%,  45%)

▪ some repeat studies have shown no difference ? 

▪ Retreatment
▪ likely will response 50-80%, better if >12 month previous response 



Fostamatinib
▪ spleen tyrosine 

kinase (Syk) 
inhibitor



FIT1/FIT2: fostamatinib in chronic ITP

Bussel et al. (2018) Am J Hematol

▪ two parallel phase 3 multicenter randomized placebo controlled trials in patients with c/pITP
randomized 2:1 fostamatinib 50mg po BID (n=101) to placebo (n=49) for 24 weeks with dose increase 
in non-responders to 150mg BID after 4 weeks

▪ Primary endpoint plts >50 at >4 of 6 biweekly visits without rescue

▪ included pts failed splenectomy, TPO-RA and/or rituximab with a median duration of ITP for 8.5 years



FIT1/FIT2
▪ ORR 43%, Plts > 50 at 4 

weeks in 18% vs 2% placebo
▪ 34% of failed TPO-RA 

responded

▪ SE: headaches, n/v/d, 
hepatobiliary, bleeding

▪ Recommendation to 
discontinue at 12 wks if no 
response

Bussel et al. (2019) Am J Hematol



Splenectomy



R/R ITP: Splenectomy
▪ 2019 Guidelines & Consensus 

▪ Delay 1-2 year post diagnosis*

▪ Recommendation for trial of Rituximab prior to splenectomy
▪ vaccination schedule

▪ Goal plts 50 prior to splenectomy surgery 
▪ Steroids, IVIG, TPO-RA, plt transfusion if <10

▪ 80-90% response rates, 20 yr RFS 67% 

▪ If still refractory post, image for accessory spleen

▪ Cons
▪ Surgical risk and complications, encapsulated organism infections 

lifelong, need for vaccine boosters, VTE risk

▪ AVOID in older patients, cardiovascular disease



R/R ITP: immunosuppression grab bag 

?? mix and match based on patient preference & clinical scenario

?older

cyclosporine A 3-6mg/kg/d max 200mg 4wk Response 30-50% gingival hyperplasia, HTN, renal

cyclophosphamide                50-200mg/d 4wk Response 10-70%, bone marrow suppression
infertility, secondary malignancy
infection, CI in pregnancy



▪ Comorbidities

▪ Age of patient

▪ Medication 
adherence

▪ Patient 
preferences 
▪ anxiety about low 

platelets
▪ Pills vs injections 

vs IV medications 
vs surgery

▪ Chronic vs limited 
administration 

▪ Medical/social 
supports

▪ Cost

▪ Availability

▪ Pregnancy 
consideration

Neunert et al (2019) Blood advances



2nd line decisions for ITP
▪ When to choose Rituximab first?

▪ patient preference
▪ before splenectomy
▪ Female, young <40, secondary autoimmune disease 

▪ When to choose TPO-RA first? 
▪ patient preference
▪ need for rapid response

▪ Cons: $$$, continuous therapy

▪ ?preferred as more durable response 



What do we do in emergency bleeding in ITP

▪ Plts < 20 with major bleeding
▪ Methylprednisolone IV > prednis(ol)one po (?)
▪ IVIG 1g/kg x 2 days 

plts <10 first presentation 
▪ +/- plt transfusion
▪ Vincristine 1-2 mg IV for 2-4 weeks or vinblastine 10mg IV 1-3 weeks 

▪ 71% increase plt count at 7 days, 68% at 1 month however not durable and significant toxicity

▪ No clear role for PLEX

▪ Supportive care

▪ Antifibrinolytics 
▪ tranexamic acid po/IV



R/R ITP

Therapy Route of administration Mechanism of action Dosage Response rate Adverse effects
Romiplostim Subcutaneous injections TPO-RA 1-10 µg/kg once weekly Overall response of 75%; 

durable response at 6 mo
is 65%; 10% to 30% may 
achieve treatment 
remission

Headache, muscle 
aches, venous and 
arterial 
thromboembolism, 
possible increase in bone 
marrow reticulin, and 
collagen fibrosis

Eltrombopag Oral (restricted diet) TPO-RA 25-75 mg once daily Headache, venous and 
arterial 
thromboembolism, 
elevated liver enzymes, 
possible increase in bone 
marrow reticulin, and 
collagen fibrosis

Avatrombopag Oral TPO-RA 20-40 mg once daily 65% at day 8* Headaches, arthralgia, 
and venous and arterial 
thromboembolism

Rituximab Intravenous 
administration

Immunosuppressive; 
anti-CD20

Infusions of 375 
mg/m2 each week for 4 
weeks or 1000 mg every 
other week, for 2 
weeks†

Initial response rate 60%; 
durable response rate at 
6-12 mo is ∼40% and at 
5 y is ∼20% to 30%

Infusion-related side 
effects (chills, upper 
respiratory discomfort, 
and bronchospasm), 
neutropenia, 
hypogammaglobulinemia, 
serum sickness, 
increased risks of 
infection and progressive 
multifocal 
leukoencephalopathy 
(very rare).

Fostamatinib Oral Immunosuppressive; 
splenic tyrosine kinase 
inhibitor

100-150 mg twice daily Overall response 43%‡; 
stable response 18%§

Hypertension, diarrhea, 
nausea, and 
transaminitis



ITP: Novel Therapies and Beyond 

Lv et al. (2022) Frontiers in Immunol



Autoimmune hemolytic anemia(s) 

▪ Acquired erythrocyte destruction from autoantibodies +/- complement activation leading to 
extravascular hemolysis 

▪ Incidence 1 per 100,000/yr

▪ 50% idiopathic



Diagnosis of AIHA
▪ Hemolysis  

▪ LDH ↑, haptoglobin ↓, d bili ↑, 
reticulocytes ↑, Hgb ↓

▪ Spherocytes on smear

▪ DAT (coombs test)
▪ IgG (wAIHA 70%)wAIHA

▪ C3d (CAD 20%) CAD/CAS

▪ mixed (10%)

*- IgA mediated AIHA



wAIHA Associated Conditions (50%) 
▪ Lymphoproliferative disease 

▪ CLL, HL, NHL

▪ Solid malignancy
▪ Thymoma, ovarian, prostate 

▪ Autoimmune 
▪ SLE, Sjogren, systemic sclerosis, RA, colitis, PBC, Evans 

syndrome 

▪ Viral infections
▪ HCV, HIV, VZV, CMV, COVID

▪ Bacterial infections
▪ TB, pneumococcal 

▪ Leishmania parasites

▪ Bone marrow or solid organ transplantation

▪ Primary immune deficiency syndromes (CVID, ALPS)

▪ Sarcoidosis

▪ polyclonal autoantibodies mostly to 
Rh system
▪ IgG autoantibodies (IgG1 IgG3) 35%

▪ IgG + C3d (56%)

▪ C3d (9%) with no cold agglutination



mortality 30-
57% in ICU 

**cyclophosphamide in severe or LPD

tapered over 
4-6 months
80% response  



If refractory, rule out secondary causes for 
directed therapy  

▪ Lymphoproliferative disease 
▪ CLL, HL, NHL

▪ Solid malignancy
▪ Thymoma, ovarian, prostate 

▪ Autoimmune 
▪ SLE, Sjogren, systemic sclerosis, RA, 

colitis, PBC, Evans syndrome 

▪ Viral infections
▪ HCV, HIV, VZV, CMV, COVID

▪ Bacterial infections
▪ TB, pneumococcal 

▪ Leishmania parasites

▪ Bone marrow or solid organ 
transplantation

▪ Primary immune deficiency 
syndromes (CVID, ALPS)

▪ Sarcoidosis

▪ (Dx: PNH, congenital HA)



2nd line decisions in wAIHA
▪ When to add Rituximab?

▪ severely anemia patients (hgb <80) should have considered prednisone + Rituximab as first 
line
▪ 2 prospective randomized trials showed twice the rate of long-term responses versus steroids alone 

▪ Autoimmune disease, i.e Evans syndrome 

▪ When to add erythropoiesis-stimulating agents?
▪ if inadequate reticulocytosis or endogenous EPO levels or failing 2nd line rituximab

▪ 55% patients responded by day 15, 70% within 3 months in recent studies of AIHA and CAD

▪ When to use IVIG?
▪ sick patients, *sepsis, autoimmune disease 
▪ total dose of 2g/kg (0.4g/kg for 5 days or 1g/kg for 2 days) inhibits extravascular hemolysis by 

saturating reticuloendothelial system and FcR + clearance of autoantibodies



More 2nd line decisions in AIHA 

▪ When do we suggest splenectomy?
▪ 3rd line or beyond

▪ response rates are high (70-80%) but disadvantages are many and infectious risks likely too high 
compared to other therapies 



R/R wAIHA
CLL-directed 
therapy

▪ B cell 
lymphocyte 
depleting 
therapy/CLL 
clone directed 
therapy 
preferred 



Treatment Dose ORR Time to 
response

Approach SE/cons

Prednisone
*1st line

1-2 mg/kg per 
day 3-4 wks

Methylpred 100-
200mg/day to 7-
10 days or 250-
1000mg 1-3 
days prior if sick

80-90% 
(CR 20-
30%)

7-25d

*steroid 
failure if no 
response by 
3 weeks

Gradual taper after 
3-4 weeks then 
10mg/wk until 
0.5mg/kg/day then 
5mg/wek then stop
Hold if Hgb dips 
<100 and 
hemolysis

DM, HTN, peptic ulcers, 
osteoporosis, adrenal 
suppression, myopathy, 
psychosis, delayed healing, 
insomnia, menstrual 
irregularity, weight gain

IVIG 
*if severe, 
pregnancy 

0.4g/kg per day 
for 5 d

30-40% 1-5d Lasts 3 weeks, 
**consider for 
infection related 
(ICU)

Infusion reactions (IgA def), 
VTE, renal failure, serum 
viscosity

Rituximab
*2nd line 

375mg/m2 per 
week x 4

~80% 
(RFS 
60% at 
3y)
100% 
primary 

3-6wk Can consider 1g 
days 1, 15 with 
other autoimmune

Start Within 1 
week if 
unresponsive 

HBV reactivation, 
lamuvidine proph required 
up to 18 months if not 
vaccinated



Treatment Dose ORR Time to 
respond

Approach SE/cons

Cyclophosphamide 50-100mg per 
day or 
800mg/m2 IV 
monthly for 4-
5 cycles

50-70% 2-6 wks Highly hemolytic 
disease, secondary 
to CTD or LPD

Myelosuppression, 
infection, 
urotoxicity, 
secondary 
malignancy, 
teratogenicity, 
infertility

Mycophenolate 
mofetil

500mg po 
twice per day

25-100% 1-3 months Mostly pediatric, 
transplant related

Nausea, 
headache, 
diarrhea

Danazol 200mg 2 
times per day

20-50% 1-3 months Steroid sparing Androgenic (avoid 
in men with 
prostatic adenoma 
or carcinoma), liver 
toxicity

3rd line and beyond cont’d



3rd line and beyond
Treatment Dose ORR Time to 

response
Approach SE/Cons

Splenectomy ~80% (cure 20-
50%)

7-10d

3rd line 
and 
beyond

Avoid >65-70, VTE risk, 
immunodiffiency, 
systemic autoimmune, 
LPD, cardiopulmonary 
disease
No clear timing 
suggested, likely still wait 
1yr

Infections 
(encapsulated 
organisms), VTE

Azathioprine 2-4mg/kg per 
day

~60% 1-3 mo Steroid sparing agent 
secondary autoimmune 
system, IVD, autoimmune 
hepatitis
pregnancy

Myelotoxicity 
(thiopurine 
methyltransferas
e deficiency 
deficiency), liver 
toxicity

Cyclosporine 2.5mg/kg 
twice per day

~60% 1-3 mo Steroid sparing agent, 
autoimmune, Evans 
syndrome, BMF

Kidney damage, 
HTN, infections, 
nausea, hair 
growth 



The future of
R/R wAIHA

Barcellini & Fattizzo (2021) Blood 

▪ Fostamatinib
▪ Syk (46% 

response rate)

▪ Rilzabrutinib
▪ Bruton kinase 

inhibitor (64% 
response 
rates)

▪ bortezomib
▪ selective 

proteasome 
inhibitor

▪ sirolimus
▪ Evans Sx



Cold agglutinin disease/syndrome
▪ autoimmune hemolytic anemia from cold 

agglutinins (usually monoclonal IgMk
recognizing RBC antigens below core body 
temperature) leading to complement 
mediated hemolysis 
▪ incidence 0.5 in 1.9 cases per million per yr

▪ Cold induced acrocyanosis/Raynaud 
in 40-90%

▪ Associated conditions 
▪ Lymphoproliferative disorder 

▪ LPL/MZL (often MYD88 negative)
▪ Waldenstrom’s macroglobulinemia

▪ Solid tumors 
▪ Infections

▪ mycoplasma, viral infections

▪ Autoimmune disease
▪ Post allo-SCT



Diagnosis & Workup 

Cold Agglutinin Disease (CAD)

Cold Agglutinin Syndrome (CAS)

Hemolysis
LDH ↑, haptoglobin ↓, 
d bili ↑, reticulocytes ↑, 
Hgb ↓, Spherocytes 
+/- agglutination

DAT (coombs) + 
monospecific C3d+
(+/- weak IgG (20%) 
bound at 4 degrees

Cold agglutinin titre ≥64 
degrees C

+ “Primary” although often clonal B cell peripheral
lymphoproliferative d/o +/- IgM

+ “secondary”
(B cell lymphoma, malignancy, CTD, M. pneum)

▪ Workup cont’d 
▪ urine hemosiderin

▪ ?thermal amplitude

▪ C3/C4

▪ Secondary causes
▪ SPEP, SFLC, IgG (IgMk) 

▪ BMBx (LPL or MZL, MYD88 
common)

▪ flow cytometry

▪ Infectious workup

Paroxysmal cold hemoglobinuria *Donath Landsteiner test



Management of CAD
▪ Clinical phenotype variable

▪ Hgb <80 (27%)

▪ Hgb 80-100 (37%)

▪ Hgb  > 100 (24%)

▪ compensated Hgb (12%)

▪ Symptoms

▪ acrocyanosis/Raynaud's

▪ anemia symptoms

▪ Triggers

▪ cold, infections, vaccinations, surgery, 
trauma

▪ Treatment goals

▪ maintain hgb to minimize symptoms

Treatment

▪ cold avoidance*

▪ folic acid support

▪ DVTp high risk

▪ Blood transfusions via warmer 

▪ Removal of cold agglutinins
▪ PLEX in acute hemolysis daily 1-1.5 volume  

▪ EPO*

▪ eradication of B cell clone
▪ Rituximab +/- Bendamustine

▪ Complement inhibition
▪ sutimlimab (only FDA approved) 

All pts
Hgb 
<70-80?

Refractory

Refractory



CAD treatment: what to avoid
▪ Steroids 

▪ 14-69% responses but <20% 
remission and high doses required

▪ International Consensus meeting
“not recommended to use steroids, 
azathioprine or cyclophosphamide” 

▪ British Society of Haematology
“consider prednisone 1mg/kg/day if 
anemia severe or life-threatening”

▪ Consensus opinion=NO role for 
steroids

▪ Splenectomy
▪ futile as extravascular hemolysis 

occurs in liver 

▪ Nonspecific immunosuppression (i.e
cyclophosphamide, azathioprine)



1st line therapy in CAD: B cell clone directed 

Berentsen et al. (2023) Frontiers 



2nd line: complement mediated  for CAD 



2nd line: complement inhibition FDA approved 2017
▪ CARDINAL study

▪ sutimlimab, humanized monoclonal 
antibody to C1s, inhibits C1 complex and 
classical complement pathway

▪ 26 wk multicenter open label phase 3 
study  n=24 therapy given IV day 0, 7 then 
q2wks

▪ Inclusion:
▪ CAS with recent transfusion within 6 months
▪ Composite endpoint normalization of hgb to 

120 or increase by 20 pts 

▪ 54% met composite endpoint, 3 non-
responders

▪ =2 year extension study showed sustained QOL, 
normalized hemolysis markers to 144 weeks
▪ all relapsed within 9 weeks of treatment cessation



2nd line: complement inhibition FDA approved 2017
▪ CADENZA trial

▪ 26 week phase 3 RCT double blinded 
sutlimlimab n=19 vs placebo n=20
▪ excluded CAS from infection, 

rheumatologic disease, active hematologic 
malignancy, transfusion within 12 months

▪ primary endpoint composite hgb >15 
from baseline, absence of blood 
transfusions or rescue therapy from wk
5-26

▪ sutimlimab pts reported more headache, 
HTN, rhinitis, Raynaud, acrocyanosis 
than placebo 

Roth et al. (2022) Blood



How to choose therapies in CAD

▪ When to choose B cell or complement directed therapy?
▪ B cell directed: prominent circulatory symptoms

▪ most first line: rituximab monotherapy
▪ moderate to severe: rituximab + bendamustine

▪ complement directed: need for urgent increase/critically anemic
▪ *chronic therapies, $$, biweek IV

▪ What to do in an emergency?
▪ PLEX (80% IgM is in bloodstream) +/- sutimlimab



AIHA
summary 

bendamustine

complement inhibitor
sutimlimab

vitamin D 800IU daily, 700-1200 
mg calcium daily for all
if prednisone dose >7.5mg/day 
>3 months in 
postmenoausal women and 
men >50 consider 
bisphosphonate



CAS treatment 

▪ most often in association with infection (M.pneumoniae, EBV, CMV, COVID) or 
malignancy
▪ antibiotics + transfusion support

▪ Treatment is to target secondary cause, supportive management and may 
consider CAD directed therapies if dire 



Conclusion
▪ Immune mediated cytopenias are driven by complicated immune dysregulation

▪ Steroids are the mainstay of most first line therapy but many patients require 
further therapies

▪ Second line and beyond therapies should be considered based on patient 
specific characteristics which target mechanisms of disease 

▪ Careful evaluation of possible differential diagnosis or secondary processes 
should be considered in refractory patients 

▪ Novel directed therapies are in the works for many types of immune cytopenias



Questions?

▪ thanks!



Extra slides 



Drug Induced AIHA
▪ Antibiotics 

▪ Cephalosporins, beta lactamase inhibitors, cotrimoxazole

▪ Antiviral drugs HAART

▪ Anti-PD1 monoclonal antibodies
▪ Nivolumab, pembrolizumab

▪ Chemotherapy
▪ Carboplatin, oxaliplatin

▪ NSAIDS
▪ Diclofenac

▪ methyldopa

Tx= stop the drug +/- rescue tx in meantime 
Timing? 



ITP platelet thresholds

Provan et al. (2019) Blood Advances



Future ITP
therapies







New & future 
therapies for 
R/R wAIHA



Rituximab + another agent

= Combination Rituximab with other agents work, is it necessary?



CLL-associated wAIHA: 1st line 

▪ treat first line similar to non-CLL related wAIHA unless CLL directed therapy required



Rituximab + Dexamethasone studies

= Combination Rituximab with steroids (i.e Dexamethasone) better than alone 



s/c TPO-RA: Romiplostim
▪ open label, randomized multicenter trial of 

ITP patients without splenectomy receiving 
standard of care (n=77) vs weekly sc
romiplostim (n=157)

▪ primary endpoint treatment failure or 
splenectomy, secondary plt >50

▪ higher response seen with romiplostim 
(2.3x) than standard of care (p<0.001) with 
9% vs 36% needing splenectomy rescue

▪ less bleeding but not severe bleeding

▪ most common SE similar to eltrombopeg, 
headache, fatigue, thrombotic events (4%), 
bleeding (52%)

Kuter et al. (2010) NEJM
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