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Outlines	  



Increase	  iden0fica0on	  of	  inci0ng	  events	  and	  
immune	  defects	  



1.  Increased platelet destruction  

Pathophysiology	  of	  primary	  ITP	  

2. Impaired  platelet production 

3. Inadequate TPO serum level 



Primary	  ITP	  in	  adults:	  therapy	  

Symptoma(c	  
§ 	  bleeding	  
§ 	  PLT	  <	  20-‐30.000	  x	  109/L	  

Goals:	  
§ 	  prevenRon	  of	  bleeding	  
§ 	  cure	  
§ 	  QoL	  

Variables	  
§ 	  age/sex	  
§ 	  occupaRon/acRviRes	  
§ 	  comorbidiRes/treatments	  
§ 	  pregnancy	  	  
§ 	  expectaRons,	  other	  

When	  ?	  Which	  pa(ents	  ?	  Which	  therapy	  ?	  	  



Goals of treatment in ITP 

Cure Palliation 

Splenectomy 

Rituximab Dapsone 

TPO-RAs 

CSA, MMF,  
AZA, others 
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 Acute  ITP Chronic ITP 

6 months 

ITP: phases of the disease 

12 months 

Chronic ITP  Persistent ITP 
         Spontaneous    
    remission possible 

Newly-diagnosed ITP 
“Acute” is a retrospective diagnosis  

3 months T0	  

T0	  
OLD denomination 

NEW proposal 



ITP	  

Steroid	  
•  PDN	  vs	  DEXA	  
•  Timing	  

Splenectomy	  
•  LPS	  vs	  LPT	  
•  Timing	  

Rituximab	  
•  Low	  vs	  standard	  
•  Timing	  

TPO-‐RAs	  
•  Rom	  vs	  Eltr	  
•  Timing	  

•  Azathioprine	  
•  Cyclosporin	  A	  
•  MMF	  
•  Danazol	  
•  Dapson	  
•  Vincris0ne	  
•  Cyclophosphamide	  
•  …	  



Steroid 



ITP: phases of the disease 

AZA, azathioprine; CSA, cyclosporin; MMF, mycophenolate mofetil;   
TPO-RA, thrombopoietin receptor agonist. Adapted from Rodeghiero F, et al. Blood 2009;113:2386–93. 

12 months 

Chronic ITP  Persistent ITP 
Spontaneous  

remission possible 

Newly-diagnosed ITP 
“Acute” is a retrospective diagnosis  

3 months T0 

•  Steroid 
•  IVIG 
•  Platelet 

transfusion 

•  Steroid 



Steroid side effects 



Steroid therapy in primary ITP in adults 

Prednisone: 
•  0.5–2 mg/kg/d, 2–6 weeks 
•  Early response: 60–80% 
•  Most responses occur within 7–10 days 
•  Lack of substantial increase in the platelet count  

by 3 weeks is generally considered to indicate  
treatment failure 

•  Sustained responses after the discontinuation of steroid 
therapy occur in 5–30% of patients 



Prednisone vs Dexamethasone as  
first-line therapy in adults with ITP 

Why Dexamethasone? 
•  Longer half-life than prednisone 
•  No mineralocorticoid effect 
•  Potent anti-plasma cell agent  

References Therapy Sustained response (%) 

Cheng et al. NEJM 20031 40 mg x 4 days  x 1 cycle 42 

Borst et al. Ann Hematol 20042 40 m x 4 daysx 1–6 cycles 59 

Mazzucconi et al. Blood 20073 40 mg x 4 days x 4 cycles 67 

Zaja et al. EHA 20104 40 mg x 4 days x 3 cycles 30 

Zaja et al.Blood 20105 40 mg x 4 days x 1 cycle 36 

Gudbrandsdottir et al. Blood 20136 40 mg x 4 days x 1–6 cycles 37 

Sakamoto et al. JTT 20147 4 days x 1–5 cycles 65 



Mithoowani S. et al, Lancet Haematol 2016 
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reported this outcome).7,19 Nine patients discontinued 
treatment due to toxic eff ects: four patients who 
receiving dexamethasone and fi ve patients who received 
prednisone. Reasons for discontinuation of treatment 
were pneumonia, hyperglycaemia, myalgia, vomiting, 
and hypertension.7,19,20 All four patients who discontinued 
treatment early in the dexamethasone group did so after 
completing one course of treatment. The amount of 
prednisone received by the fi ve patients who stopped 
treatment was not reported.20

Adverse events were frequent in the two trials that 
compared diff erent regimens of very-high-dose 
corticosteroids with intravenous immunoglobulin in 
children (appendix p 2).25,26 In one trial that compared 

oral methylprednisolone 30 mg/kg per day for 7 days 
versus 50 mg/kg per day for 7 days, all patients in the 
corticosteroid groups had increased appetite and 
cushingoid appearance.25

Discussion
Pooling data from randomised trials, we found no 
diff erence in platelet count response at 6 months in 
adults treated with high-dose dexamethasone or 
standard-dose prednisone; however, responses occurred 
more rapidly with high-dose dexamethasone without 
additional toxicities. In children, initial platelet count 
response rates were similar with various high-dose 
corticosteroid regimens.
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Figure 2: Platelet count responses in adults after treatment with high-dose dexamethasone versus standard-dose prednisone
(A) Overall response at 6 months or longer after treatment. (B) Overall response within 14 days of treatment. One trial assessed initial response at 10 days in the 
dexamethasone group and at 28 days in the prednisone group.7 (C) Complete response within 14 days of treatment. One trial assessed initial response at 10 days in 
the dexamethasone group and at 28 days in the prednisone group.7 M-H=Mantel-Haenszel.
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High-dose dexamethasone compared with prednisone for 
previously untreated primary immune thrombocytopenia: 
a systematic review and meta-analysis
Siraj Mithoowani*, Kathleen Gregory-Miller*, Jennifer Goy, Matthew C Miller, Grace Wang, Nastaran Noroozi, John G Kelton, Donald M Arnold

Summary
Background Whether high-dose dexamethasone has long-term effi  cacy and safety in previously untreated patients 
with immune thrombocytopenia is unclear. We did a systematic review and a meta-analysis of randomised trials to 
establish the eff ect of high-dose dexamethasone compared with prednisone for long-term platelet count response.

Methods We searched MEDLINE, Embase, Cumulative Index of Nursing and Allied Health Literature, and the 
Cochrane Library Database for papers published from 1970 to July, 2016, and abstracts from American Society of 
Hematology annual meetings published from 2004 to 2015 for randomised trials comparing diff erent corticosteroid 
regimens for patients with previously untreated immune thrombocytopenia who achieved a platelet count response. 
Trials that compared corticosteroids exclusively with other interventions were excluded. The primary endpoint was 
overall (platelets >30 × 10⁹/L) and complete (platelets >100 × 10⁹/L) platelet count response at 6 months with high-dose 
dexamethasone compared with standard-dose prednisone. Children and adults were analysed separately. Estimates of 
eff ect were pooled with a random-eff ects model. 

Findings Nine randomised trials (n=1138) were included. Of those, fi ve (n=533) compared one to three cycles of 
dexamethasone (40 mg per day for 4 days) with prednisone (1 mg per kg) for 14–28 days followed by dose tapering in 
adults. We found no diff erence in overall platelet count response at 6 months (pooled proportions 54% vs 43%, 
relative risk [RR] 1·16, 95% CI 0·79–1·71; p=0·44). At 14 days, overall platelet count response was higher with 
dexamethasone (79% vs 59%, RR 1·22, 95% CI 1·00–1·49; p=0·048). The dexamethasone group had fewer reported 
toxicities. Long-term response rates were similar when the data were analysed by cumulative corticosteroid dose over 
the course of treatment. No diff erence in initial platelet count response was observed with diff erent high-dose 
corticosteroid regimens in children.

Interpretation In adults with previously untreated immune thrombocytopenia, high-dose dexamethasone did not 
improve durable platelet count responses compared with standard-dose prednisone. High-dose dexamethasone 
might be preferred over prednisone for patients with severe immune thrombocytopenia who require a rapid rise in 
platelet count.

Funding Canadian Institutes of Health Research, and Canadian Blood Services, and Health Canada.

Introduction
Immune thrombocytopenia is a common auto-
immune disease characterised by low platelet counts 
(<100 cells × 10⁹/L) and an increased risk of bleeding. 
Guidelines1 and consensus reports2 recommend either 
high-dose dexamethasone or standard-dose prednisone 
as fi rst-line therapy; however, there is debate about 
which dose of corticosteroid to use.3 High-dose 
dexamethasone is administered as a short pulse, 
typically 40 mg per day consecutively for 4 days and 
repeated for one or two additional monthly cycles 
depending on the response noted by platelet count. 
This regimen has been reported to produce high, 
durable platelet count responses in observational 
studies;4–6 however, one randomised trial has reported 
no diff erence in platelet count response at 6 months 
compared with prednisone.7 Severe toxic eff ects were 
frequently reported with high-dose dexamethasone in 
some studies8 but not in others.7

Dexamethasone is a corticosteroid that has an 
anti-infl ammatory eff ect that is more than six times 
more potent than prednisone (40 mg of dexamethasone 
is equivalent to 250 mg of prednisone) with a longer 
biological half-life (36–72 h compared with 12–36 h).9 
Hence, any diff erence in effi  cacy or toxicity between 
the two approaches probably refl ects diff erences in 
dosage rather than intrinsic properties of the drugs. 
Several studies, including one randomised trial in 
adults,7 have shown that higher doses of corticosteroids 
can increase the platelet count more quickly; however, 
when faced with a new diagnosis of immune 
thrombocytopenia, clinicians and patients are most 
interested in treatments that can improve sustained 
remission.

We aimed to evaluate the long-term effi  cacy and safety 
of high-dose corticosteroids as an initial treatment for 
adults or children with previously untreated immune 
thrombocytopenia.
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Standard dose Prednisone vs high-dose 
Dexamethasone for the treatment of 
untreated adult ITP: GIMEMA  ITP 0207 

GIMEMA ITP 0207. Available at: https://clinicaltrials.gov/ct2/show/NCT00657410. Accessed September 2016. 



Pathogenesis of ITP 

MD, myeloid-derived; Tregs, T regulatory cells. Slide courtesy of F. Zaja. 

Natural immunosuppressive cells 
•  CD4+CD25+Foxp3high Tregs)  
•  MD suppressor cells (MDSCs)  

Autoreactive lymphocytes  
•  CD4+ T cells 
•  B cells 

ITP development/activity 



Circulating dendritic cells subsets and 
CD4+Foxp3+ regulatory T cells before and after 
high-dose dexamethasone in chronic ITP 

HD-DXM, high-dose dexamethasone; mDC, myeloid dendritic cells. 

Ling Y, et al. EJ H 2007;79:310–6, Li J, et al. Immunol Lett 2013;154:42–8, 1. Stasi R, et al. Blood 2008;110:2924–30; 2. Bao W, et al. Blood 2010;116:4639–45.  

naı̈ve precursors and mediate Treg cells proliferation but
not revert to the suppressive functions of Treg cells (30–
32).

Treg cells suppress effector T cells activation and
induce immune tolerance (33). In chronic ITP patients
before treatment, a marked decrease in CD4+Foxp3+

Treg cells number is noted. After 4-days treatment with
HD-DXM, the number of CD4+Foxp3+ Treg cells was
increased. These results suggest that during the active
phase of chronic AITP, the deficiency of Treg cells may
play a part in the pathogenesis, which can be improved
by HD-DXM. Liu (16) also reported that the percentage
of Treg cells was significantly decreased in ITP patients
in active and non-remission state when compared with
the patients in remission and to healthy controls, and the
suppressive activity of Treg cells in ITP patients was
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Figure 3 Short-time changes after high dose dexamethasome (HD-DXM) therapy in chronic ITP patients (n = 26). (A) Plasmacytoid dendritic cells

(pDCs, Lin)HLA-DR+CD123+); (B) myeloid dendritic cells (mDCs, Lin)HLA-DR+CD11c+); (C) CD4+Foxp3+regulatory T (Treg) cells; (D) correlation

between CD4+Foxp3+regulatory T cells and plasmacytoid dendritic cells at post-treatment with HD-DXM. Each box plot shows median, 10th,

25th, 75th, and 90th percentiles and outliers.

Figure 4 Down-regulation of CD11c expression level after high dose

dexamethasome (HD-DXM) therapy. Histogram showed a compar-

ison of CD11c expression levels at pretreatment (darkish line) and

post-treatment with HD-DXM (dark line).
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High-dose dexamethasone corrects 
impaired MDSC function via Ets1 in ITP 

Hou Y, et al. Blood 2016;127:1587–97.  



Splenectomy 



ITP: phases of the disease 

AZA, azathioprine; CSA, cyclosporin; MMF, mycophenolate mofetil;   
TPO-RA, thrombopoietin receptor agonist. Adapted from Rodeghiero F, et al. Blood 2009;113:2386–93. 

12 months 

Chronic ITP  Persistent ITP 
Spontaneous  

remission possible 

Newly-diagnosed ITP 
“Acute” is a retrospective diagnosis  

3 months T0 

•  Splenectomy 



Laparoscopic splenectomy for ITP 

Courtesy of Prof. Terrosu, University of Udine. 

Intestinal bag 

Lateral position 



Splenectomy as a curative treatment  
for ITP: a retrospective analysis 

AMI, acute myocardial infarction; CR, complete response (PLT > 100 x 109/L); DVT, deep vein 
thrombosis; PE, pulmonary embolism; PLT, platelet count; R, response (PLT 30–100 x 109/L);  

TIA, transient ischaemic attack. Vianelli N, et al. Haematologica 2013;98:875–80. 



Decline in the rate of splenectomy  
over time 

Adapted from Boyle S, et al. Blood 2013;121:4782–90. 



Preparation for splenectomy 

*There is a general consensus to consider a PLT count ≥ 50 x 109/L.  
Slide courtesy of F. Zaja. 

To better select patients who 
 will benefit from splenectomy 

To reduce the risk of short and 
long-term complications 

•  Vaccines 
•  Safe PLT count pre-splenectomy* 
•  Antithrombotic prophylaxis 

•  Clinical predictors of response 
•  Sites of PLT sequestration 
•  Accessory spleens 



Clinical predictors of response to 
splenectomy in ITP patients 

•  Predictive of favourable response to splenectomy: 
–  Younger age (P < 0.0001) 
–  Higher platelet count at splenectomy (P < 0.0001) 
–  Number of former therapies (P < 0.01) 

Vianelli N, et al. Haematologica 2005;90:72–7. 
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The choice of second-line therapy in steroid-
resistant ITP: role of platelet kinetics  

Palandri F, et al. Am J Hematol 2014;89:1047–50. 

Splenic sequestration 

Non splenic sequestration 



111In-labelled platelet scintigraphy 

Slide courtesy of Dr. Milella, Niguarda Hospital, Milan . 

Mixed sequestration Splenic sequestration 



Rituximab 
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Exposure to non-corticosteroid treatments in adult primary immune
thrombocytopenia before the chronic phase in the era of thrombopoietin
receptor agonists in France. A nationwide population-based study
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The objective of this study was to describe the exposure to non-corticosteroid treatments in adult primary im-
mune thrombocytopenia (ITP) patients before the chronic phase at a nationwide level.
Study population is derived from the 2009–2011 cohort of the French Adult Immune Thrombocytopenia: a
French pHarmacoepidemiological study (FAITH, no. ENCEPP 4574). The FAITH cohort includes all incident and
persistent or chronic adult primary ITP patients treated in France. It was built through the nationwide French
health insurance database, called SNIIRAM. For the present study,we included FAITHpatientswhowere followed
by at least 12 months andwho had at least one exposure to a non-corticosteroid treatment before the ITP chronic
phase. Exposure to non-corticosteroid treatments was searched through in- and out-hospital dispensing. Predic-
tors of the choice among first-line non-corticosteroid treatments (rituximab, splenectomy or other drugs) were
studied using a multinomial regression.
The study population included 443 patients. Non-corticosteroid treatments used inmore than 10% of the patients
at any time before the chronic phase were: rituximab (57.8%), splenectomy (22.1%), TPO-RAs (16.8%), repeated
intravenous immunoglobulin (IVIg) courses (15.0%), danazol (14.4%) and dapsone (10.8%). Rituximab was the
most used first-line non-corticosteroid treatment (45.4%). TPO-RAs and dapsone were more frequently used
after 65 years of age (respectively, 24.8% versus 12.8%, p= 0.01 and 17.6% versus 7.2%, p= 0.0008), unlike sple-
nectomy (16.4% versus 25.2%, p= 0.03). Age over 65 years was the sole independent predictor of first-line non-
corticosteroid treatment choice.
In conclusion, rituximab was the leading non-corticosteroid treatment used before the chronic phase. TPO-RAs
were mainly used in accordance with their labeling. IVIgs were consistently used as a chronic non-
corticosteroid treatment.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Immune thrombocytopenia (ITP) is a rare autoimmune disorder due
to humoral and cell-mediated immune response directed against plate-
lets and megakaryocytes [1,2]. First-line treatment of ITP is based on
corticosteroids [3,4]. In adults, ITP becomes persistent in 70% of the
cases [5]. Persistency phase is defined by a disease duration of more
than 3 months and less than 12 months. Later, ITP is said to be chronic
[6]. In face to persistent ITP, non-corticosteroid treatments are often
prescribed. Such treatmentsmay also be employed earlier in the disease

course in case of contra-indication to corticosteroid or face to a resistant
disease. Guidelines differ regarding the treatments that should be used
before the chronic phase. The 2011 American Society of Hematology
guidelines recommended splenectomy, and rituximab or thrombopoietin
receptor agonists (TPO-RAs) as an alternative to splenectomy if
contraindicated or not wished by the patient [4]. In contrast, an interna-
tional consensus published in 2010 indicated as possible most available
non-corticosteroid treatments without any grading. These include
splenectomy, rituximab, TPO-RAs, danazol, dapsone or immunosuppres-
sants such as azathioprine,mycophenolate or ciclosporin [3]. Intravenous
polyvalent immunoglobulins (IVIgs) are recommended in face to severe
bleeding in addition to corticosteroids, but not as chronic treatment [3,4].

However, no population-based study was interested in assessing
non-corticosteroid treatment exposure in real-life practice. The aim
of this study was to describe the exposure to non-corticosteroid
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Treatments	   %	  

Rituximab	  	   58	  

Splenectomy	  	   22	  

TPO-‐RA	  	   17	  

IVIg	  	   15	  

Danazol	  	   14	  

Dapsone	  	   11	  
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Patients 32 

LTR 40% 

Zaja et al. Am J Hematol 2012  

Patients 72 

LTR 21% 

Patel et al. Blood 2012  

Long-‐term	  effect	  of	  rituximab	  salvage	  therapy	  in	  adults	  with	  ITP	  

Ev
en

t-‐
fr
ee
	  su

rv
iv
al
	  

Patients 248 

LTR 39% 

Khellaf et al Blood 2014 



Can	  we	  predict	  the	  response	  to	  Rituximab	  	  
in	  adult	  paRents	  with	  ITP	  ?	  



Bussel	  et	  al.	  Haematologica	  2014	  

3	  x	  Dexamethasone	  +	  Rituximab	  in	  ITP	  



Clinica	  Ematologica,	  Udine	  

Number of patients 103 

Median age, years (range) 
Patients < 40 years 

46 (16-82) 
38 (37%) 

Women 61 (59%) 

Median ITP duration, months (range) 20 (1-403) 

1 line of previous therapy 
2 lines of previous therapy 
≥ 3 lines of previous therapy  

49 (48%) 
37 (36%) 
17 (16%) 

Previous splenectomy 11 (11%) 

Median platelet count before Rituximab 15 x 109/L 

Rituximab dose 375  mg/m2 x 4 

Median time of observation (months) 59 (range 2-164) 

Rituximab	  in	  primary	  ITP	  in	  adults:	  mulRcenter	  Italian	  experience	  

EJH	  submi\ed	  



Clinica	  Ematologica,	  Udine	  

Overall	  response	  rate: 	   	  55%	  (57/103)	  

Complete	  response	  rate: 	   	  36%	  (37/103)	  

Relapse	  rate:	  	  

•  Pa0ents	  achieving	  ORR:	   	  46%	  (26/57)	  

•  Pa0ents	  achieving	  CR: 	   	  38%	  (14/37)	  

•  Pa0ents	  achieving	  PR: 	   	  60%	  (12/20)	  

Median	  response	  duraRon: 	  38	  months	  (range	  1-‐152)	  

Long-‐term	  response: 	   	   	  54%	  (31/57)	  of	  responders	  

	   	   	   	   	   	   	  30%	  (31/103)	  of	  the	  en/re	  study	  popula/on	  

Outcome	  

P=	  0.109	  

EJH	  submi\ed	  



Clinica	  Ematologica,	  Udine	  

Estimated 48 months LTR: 36% 
Estimated 72 months LTR: 31% 

EJH	  submi\ed	  
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Log-rank P= 0.033 
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TPO	  mimeRcs	  in	  ITP	  

Short	  term	  acRvity	   70-‐80%	  

Long	  term	  acRvity	   70%	  

EXTEND study, Saleh et al 2013  



Blood 2013 

Patient group Responders*, n (%)  

All patients† 257/302 (85) 

Baseline platelet count 
    <30,000/µL 
    30,000–50,000/µL 
    >50,000/µL 

 
170/211 (81) 
51/52 (98) 
36/39 (92) 

ITP medication use at baseline 
    Yes 
    No 

 
87/101 (86) 

170/201 (85) 

Splenectomy status 
    Splenectomised 
    Non-splenectomised 

 
92/115 (80) 

165/187 (88) 

Response in previous study 
    Yes 
    No 

 
144/154 (94) 
104/138 (75) 



TPO-m: implications of route of administration 

Eltrombopag 
•  Oral administration 
•  Every day  
•  Biodisponibility altered by food  

Romiplostim 
•  sc administration 
•  Every week  
•  H or self administration 



Thrombopoietin receptor agonists for preparing adult
patients with immune thrombocytopenia to splenectomy:
results of a retrospective, observational GIMEMA study

Francesco Zaja,1* Wilma Barcellini,2 Silvia Cantoni,3 Monica Carpenedo,4 Giuseppe Caparrotti,5 Valentina Carrai,6

Nicola Di Renzo,7 Cristina Santoro,8 Massimo Di Nicola,9 Dino Veneri,10 Federico Simonetti,11 Anna M. Liberati,12

Valeria Ferla,2 Francesca Paoloni,13 Enrico Crea,13 Stefano Volpetti,1 Enrica Tuniz,1 and Renato Fanin1

In patients with immune thrombocytopenia (ITP) refractory to corticosteroids and intravenous immunoglobulins
(IVIG), splenectomy may result at higher risk of peri-operative complications and, for this reason, potentially
contraindicated. The thrombopoietin receptor agonists (TPO-RAs) romiplostim and eltrombopag have shown
high therapeutic activity in primary ITP, but data of efficacy and safety regarding their use in preparation for
splenectomy are missing. Thirty-one adult patients, median age 50 years, with corticosteroids and/or IVIG
refractory persistent and chronic ITP who were treated with TPO-RAs (romiplostim5 24; eltrombopag5 7) with
the aim to increase platelet count and allow a safer execution of splenectomy were retrospectively evaluated.
Twenty-four patients (77%) responded to the use of TPO-RAs with a median platelet count that increased from
11 3 109/L before starting TPO-RAs to 114 3 109/L pre-splenectomy, but a concomitant treatment with
corticosteroids and/or IVIG was required in 19 patients. Twenty-nine patients underwent splenectomy while two
patients who responded to TPO-RAs subsequently refused surgery. Post-splenectomy complications were
characterized by two Grade 3 thrombotic events (1 portal vein thrombosis in the patient with previous history of
HCV hepatitis and 1 pulmonary embolism), with a platelet count at the time of thrombosis of 260 and 167 3 109/
L, respectively and one Grade 3 infectious event. TPO-RAs may represent a therapeutic option to improve
platelet count and reduce the risk of peri-operative complications in ITP candidates to splenectomy. An
increased risk of post-splenectomy thromboembolic events cannot be ruled out and thromboprophylaxis with
low-molecular weight heparin is generally recommended.
Am. J. Hematol. 00:000–000, 2016.VC 2016 Wiley Periodicals, Inc.

! Introduction
Primary immune thrombocytopenia (ITP) in adults is an autoimmune disorder associated with low platelet count and possible bleeding. Most

of patients in need of treatment respond to corticosteroid therapy but, unfortunately, only 20–30% are capable to achieve and maintain a long-
term response upon treatment discontinuation [1]. In addition, for most of them, salvage therapy is necessary.

Despite in the last 10 years the use of splenectomy has decreased [2], this therapeutic option still remains the most active salvage intervention
which may guarantee a curative effect in nearly two-thirds of patients [3]. Generally, a pre-splenectomy treatment is recommended in order to
achieve a safe platelet count, reducing the peri-operative risk of bleeding complications secondary to thrombocytopenia [4]. However, for the
minority of patients with very low platelet count and refractoriness or intolerance to corticosteroids and/or intravenous immunoglobulins (IVIG),
splenectomy carries higher risk of morbidity and mortality and, therefore is potentially contraindicated.

In recent years, the thrombopoietin receptors agonists (TPO-RAs) romiplostim and eltrombopag have resulted active in stimulating thrombo-
poiesis in ITP, allowing nearly 60–80% of patients to improve platelet count and reduce the risk of bleeding [5,6]. Response to TPO-RAs requires
generally 7–15 days of therapy and platelet increase is generally maintained during treatment. In the clinical practice, TPO-RAs are most com-
monly used as a medium to long-term treatment in patients with persistent or chronic ITP refractory to one or more medical therapies and/or
splenectomy. On the contrary, few data are available regarding the use of these agents for a short and definite period as a strategy to improve the
platelet count before surgery or other invasive procedures. In particular, for corticosteroids/IVIG refractory ITP, treatment with TPO-RAs could
represent an important medical alternative to allow patients to improve the platelet count and become eligible for a safer splenectomy.

1Clinica Ematologica, DISM, a O U S. M. Misericordia, Udine, Italy; 2UOC Oncoematologia, Fondazione IRCCS Ca!Granda, Ospedale Maggiore Policlinico, Milano,
Italy; 3S.C. Di Ematologia Ospedale Nigurda Ca’ Granda, Milano, Italy; 4U.O Ematologia E Trapianto, a.O San Gerardo Di Monza E Universita!Di Milano Bicocca, Italy;
5U.O.C. Di Ematologia, P.O. S. G. Moscati, Aversa, Italy; 6SODc Ematologia, AOU Careggi, Firenze, Italy; 7U.O. Di Ematologia E Trapianto Cellule Staminali, Lecce,
Italy; 8Dipartimento Di Biotecnologie Cellulari Ed Ematologia, , “Sapienza” Universit!a Di Roma, Roma, Italy; 9Unita!Di Immunoterapia Clinica E Terapie Innovative,
Fondazione IRCCS Istituto Nazionale Tumori, Milano, Italy; 10Clinica Ematologica, Dipartimento Di Medicina, Sezione Di Ematologia, Azienda Ospedaliera Universita-
ria Integrata Di Verona, Verona, Italy; 11UOS Ematologia Ospedale Versilia USL12 Lido Di Camaiore, Camaiore, Italy; 12S.C. Oncoematologia, a.O. Santa Maria, Terni,
Italy; 13Fondazione GIMEMA, Roma, Italy

Conflict of interest: Francesco Zaja received fundings and honoraria from GSK and Novartis.
*Correspondence to: Francesco Zaja, MD, Clinica Ematologica, Centro Trapianti e Terapie Cellulari, DISM, Azienda Ospedaliero-Universitaria, P.le S. Maria
della Misericordia 15, 33100 Udine, Italy. E-mail: zaja.francesco@aoud.sanita.fvg.it
Received for publication: 9 December 2015; Revised: 12 February 2016; Accepted: 16 February 2016
Am. J. Hematol. 00:00–00, 2016.
Published online: 00 Month 2016 in Wiley Online Library (wileyonlinelibrary.com).
DOI: 10.1002/ajh.24341

VC 2016 Wiley Periodicals, Inc.

doi:10.1002/ajh.24341 American Journal of Hematology, Vol. 00, No. 00, Month 2016 1

RESEARCH ARTICLE AJHAJH

period of nearly 3 months, which is generally a time sufficient to perform
several pre-splenectomy evaluations, required vaccinations and try to stabi-
lize the platelet count. Seventy-five percent of patients achieved improve-
ment of platelet count from a median level of 113 109/L to 1143 109/L.
These results appear of particular clinical interest since the majority of
patients were refractory to the last treatment before using of TPO-RAs
and, therefore, with potential contraindication for splenectomy or at signif-
icant risk of surgical complications.

The use of TPO-RAs has been conceived as a chronic treatment in
order to offer to patients with refractory ITP the opportunity to receive
a safe and active palliative treatment to avoid bleeding. On the contrary,
scanty data are available regarding the use of TPO-RAs as a short-term
pre-operative treatment before splenectomy or other surgical proce-
dures. Uwagawa et al. [8] reported one patient with steroid refractory
ITP who was succesfully treated with eltrombopag before splenectomy.
Another single case report [9] described a patient with primary ITP
refractory to corticosteroids and IVIG who, after a single administra-
tion of romiplostim, had a rapid platelet increase before splenectomy.

More data are available with the use of TPO-RAs to increase platelet
count before other surgical procedures in ITP and other thrombocyto-
penic conditions [10–14]. Marshall et al. [14] evaluated retrospectively
18 patients with thrombocytopenia secondary to various diseases among
whom 3 had mild ITP, who, upon romiplostim treatment, achieved a
platelet count increase without thrombo-embolic complications.

Of notice, we documented two patients who developed thrombo-
embolic events, i.e. a portal vein thrombosis in a patient with previous
history of HCV hepatitis who was treated with eltromboapag and a pul-
monar embolism in another patient with no previous thrombotic his-
tory or other predisposing factors who received romiplostim. It is
difficult to assess whether TPO-RAs may have had a predisposing role

in these two cases: both events were registered 14 and 5 days after sple-
nectomy, and 30 and 6 days after the interruption of TPO-RAs, respec-
tively, with a normal platelet count and a clear predisposing factor in
one patient. Splenectomy itself may represent a prothrombotic condi-
tion and an increased incidence of short- or long-term post splenec-
tomy thrombo-embolic complications has been already described [2].
Our case of portal vein thrombosis developed despite the use of pro-
phylactic LWMH, it was clinically asymptomatic and only ecographi-
cally documented after a mild increase in transaminases observed 14
days after splenectomy. The development of portal vein portal throm-
bosis during eltrombopag treatment was previously highlighted.
Kawano et al. described the case of a 78-year-old woman with HCV-
related liver chirrosis and corticosteroid refractory ITP that, 54 days
after the start of eltrombopag therapy, developed portal vein thrombo-
sis [15]. Notably, an increased incidence of portal-vein thrombosis was
also registered in the ELEVATE study, which was designed to evaluate
the efficacy of eltrombopag to increase platelet count and reduce the
platelet transfusions requirement in patients with thrombocytopenia
and chronic liver disease undergoing an elective invasive procedure
[16]. These findings suggest that TPO-RAs must carefully be used in
the treatment of ITP in patients with chronic hepatitis and or previous
history of HCV infection.

In conclusion, these data suggest that TPO-RAs may represent a pos-
sible therapeutic option for ITP patients refractory to corticosteroids
and/or IVIG to increase platelet count and reduce the perioperative risk
of bleeding during splenectomy or other surgical intervention. Since
these agents may increase the risk of post surgical thrombotic complica-
tions, a careful selection, a proper thromboembolic prophylaxis, and
strict clinical, laboratory, and radiologic monitoring of thrombotic com-
plication in the peri-operative period are recommended.
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TABLE II. Response to Thrombopoietin Receptor Agonists Treatment

All Romiplostim Eltrombopag P-value

Patients 31 24 7
Median duration of treatment (days) 86.5 87.0 84 0.6768
Response (%) 24 (77.4) 19 (79.2) 5 (71.4) 0.6417
Concomitant therapy (corticosteroid/IVIG) 19 (61.3) 17 (70.8) 2 (28.6) 0.0434
Median platelet count before splenectomy (3 109/L) 114 114 133.5 0.1484
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Number	  of	  splenectomy	   29	  

Laparoscopic	  splenectomy	  
Laparotomic	  splenectomy	  

26	  (90%)	  
3	  (10%)	  

Response	  a]er	  splenectomy	  
	  	  	  Response	  
	  	  	  Complete	  Response	  

	  
22	  (76%)	  
21	  (72%)	  

Post	  splenectomy	  complicaRons:	  
	  	  	  Thrombosis	  grade	  3*	  
	  	  	  Bleeding	  grade	  4	  
	  	  	  Infec0ous	  grade	  3	  

4	  in	  3	  pa0ents	  
2*	  

1	  (PLT	  30	  x	  109/L)	  
1	  

*	   Age	   Days	  end	  
of	  TPO-‐RAs	  

Days	  from	  
splenectomy	  

PLT	  count	  
x	  109/L	  

Predisponing	  
factors	  

Prophylac0c	  
heparin	  

#	  1	   33	   Eltromb.	  44	   14	   260	   HCV	  hepa00s	   yes	  

#	  2	   32	   Romipl.	  6	   5	   178	   no	   no	  

Zaja	  et	  al	  AJH	  2016	  



Romiplostim 
 
 
 

Eltrombopag 

•  Lack of efficacy 

•  Platelets count fluctuations 

•  Side effects 

•  Patients’ preference 

Switching	  of	  TPO-‐R	  agonist	  in	  ITP	  





Remission and platelet responses with romiplostim in primary
immune thrombocytopenia: final results from a phase 2 study
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Summary

In anecdotal reports, some patients with immune thrombocytopenia (ITP)
maintained platelet counts after discontinuing romiplostim. Here, we
examined rates of platelet response (≥50 9 109/l), remission, splenectomy
and adverse events in patients with primary ITP duration ≤6 months who
were treated with romiplostim for ≤12 months. The starting dose of romi-
plostim was 1 lg/kg; concomitant and rescue treatments were permitted to
maintain platelet counts. Patients with platelet counts ≥50 9 109/l at the
end of 12 months entered a dose taper in which the romiplostim dose was
decreased as long as platelet counts were maintained. Remission (platelet
count ≥50 9 109/l for 24 consecutive weeks with no ITP treatments) was
evaluated in patients once romiplostim was discontinued. Over the
12 months, a high response rate (>90%) was observed. Platelet response
occurred quickly (median, ~2 weeks) and was observed for a cumulative
median of 11 months. Remission was observed in 24 patients (32%); there
were no significantly predictors of remission. Most (20/24) patients had
remission start before the forced taper. No new safety signals were identi-
fied. Thus, in patients with early-stage ITP, romiplostim was well tolerated
and induced rapid responses, with remission occurring in approximately
one-third of patients (NCT01143038, Amgen 20080435).

Keywords: romiplostim, immune thrombocytopenia, thrombopoietin
receptor agonist, platelet response, remission.

Primary immune thrombocytopenia (ITP) is an autoimmune

disorder characterized by accelerated platelet destruction that

is mediated by both antibodies and T cells, as well as subop-

timal platelet production (Nugent et al, 2009). ITP in adults

often has a chronic course, presenting with an increased risk

of bruising and cutaneous bleeding, a reduced quality of life

and, rarely, serious bleeding, such as intracranial haemor-

rhage (Cines & McMillan, 2005). The principal aim of treat-

ment in these patients is to achieve a durable improvement

in platelet counts without the need for on-going treatment.

Current first-line (e.g. corticosteroids, anti-D immunoglobu-

lin, intravenous immunoglobulin [IVIg]) and second-line

(e.g. rituximab, splenectomy) treatments for ITP can produce

platelet responses in a majority of patients. However, with

first-line treatments, a response may only be observed for

weeks to months (Provan et al, 2010). For second-line treat-

ments, such as rituximab, a complete response may be

observed in a minority (15–20%) of patients for up to

5 years. Splenectomy has an overall long-term (approxi-

mately 5 years) response rate of approximately two-thirds

(Provan et al, 2010). The benefits of these treatments must

be weighed against their potential risks, as adverse effects are

associated with all first- and second-line treatments. Corti-

costeroids have well-recognized side effects, such that ster-

oid-sparing approaches are often sought; IVIg and anti-D

immunoglobulin are associated with infusion reactions, head-

aches and haemolytic anaemia; and immunosuppressive

agents are associated with an increased risk of infection.

These adverse effects as well as low rates of response limit

the usefulness of these approaches.

Romiplostim is a thrombopoietin (TPO) receptor agonist

that has been shown to increase and sustain platelet counts

for up to 5 years and decrease the incidence of bleeding,

splenectomy, treatment failure and rescue medication use
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•  ITP	  dura0on	  ≤	  6	  months	  
•  Treatment	  with	  romiplos0m	  for	  ≤12	  months.	  	  
•  Pa0ents	  with	  platelet	  counts	  ≥	  50	  x	  109/L	  at	  the	  end	  of	  12	  months	  entered	  	  
	  	  	  	  	  a	  dose	  taper	  in	  which	  the	  romiplos0m	  dose	  was	  decreased	  as	  long	  as	  PLT	  
	  	  	  	  	  counts	  were	  maintained.	  	  
•  Remission	  (PLT	  count	  ≥	  50	  x	  109/L	  for	  24	  consecu0ve	  weeks	  with	  no	  ITP	  
	  	  	  	  	  treatments)	  was	  evaluated	  in	  pa0ents	  once	  romiplos0m	  was	  discon0nued	  	  
	  
	  	  	  	  	  Remission	  was	  observed	  in	  24	  paRents	  (32%).	  
	  	  	  	  	  No	  significantly	  predictors	  of	  remission.	  	  

Newland	  et	  al.	  BJH	  2016	  
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Amer	  
Dexamethasone	  

Eltrombopag	  
Month	  1	  

Eltrombopag	  
Month	  3	  

Eltrombopag	  
Month	  6	  

Relapse	  rate	  

ORR	   10	  (83%)	   12	  (100%)	   12	  (100%)	   9	  (75%)	   4	  (33%)	  

CR	   5	  (42%)	   10	  (83%)	   7	  (58%)	   6	  (50%)	   2	  (40%)	  

D D D D 

1   2   3     4               7                               14      21                           28                           
days 

Eltrombopag from day + 5 to + 32 

Pa0ents	   12	  

Median	  age,	  years	   50	  (20-‐80)	  

M/F	   6/6	  

Median	  PLT	  count	   7	  x	  109/L	  

Median	  follow	  up	   12.5	  months	  



La	  moderna	  terapia	  della	  piastrinopenia	  immune	  

ALL	  

Ph	  +	  :	  TK	  inhibitor	   Ph	  -‐	  :	  CHT	  

ITP	  

AnR	  B	   AnR	  T	   Splenectomy	  	   TPO-‐R	  agonists	  



Steroidi:	  
•  Tra\amento	  a	  breve	  termine	  
•  ?	  PDN	  =	  Dexa	  

Splenectomia	  laparoscopica:	  
•  Giovani	  
•  Sequestro	  splenico	  
•  Corre\a	  preparazione	  alla	  splenectomia	  

Rituximab:	  
•  Uso	  non	  tardivo	  
•  Giovani,	  ?	  donne	  
•  Possibile	  impiego	  pre	  splenectomia	  

TPO-‐RAs:	  
•  Pazien0	  R/R	  
•  Anziani:	  impiego	  a	  lungo	  termine	  
•  Giovani:	  terapia	  ponte	  di	  medio	  termine	  
•  Studi	  in	  corso	  per	  valutare	  un	  possibile	  uso	  an0cipato	  di	  qs	  agen0	  

Alcune	  considerazioni	  finali	  
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