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TPO production through Ashwell-Morrell Receptor activation 

     H. (2016). Platelet clearance by the hepatic Ashwell-Morrell receptor: mechanisms and biological significance. Thrombosis Research, 201     



Thrombopoietin, its receptor and the intracellular pathway

Kuter, D. J., & Kuter, D. J. (2007). New thrombopoietic growth factors. Blood, 109(11), 4607–4616. 
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TPO Analogues in ITP: Current status

• TPO Analogues are the more efficacious farmacological treatment for ITP
• Overall response rate around 80%. Usually maintained overtime (with continuous treatment)
• Reduction in bleeding
• Reduction of salvage therapy and corticosteroids use

• Favorable safety profile
• Few treatment related adverse effects, and mostly mild
• No increase of AEs/SAEs over time
• Initial concerns are no longer a problem (Malignacies, fibrosis...)
• The possible higher Risk of thrombosis is still a matter of debate 

• Several questions remain unanswered
• Use in earlier phases
• Combinations
• Discontinuation



Eltrombopag vs Romiplostim: Meta-analysis

Zhang, J., Liang, Y., Ai, Y., Li, X., Xie, J., Li, Y., et al. (2018). Eltrombopag versus romiplostim in treatment of adult patients with immune 
thrombocytopenia: A systematic review incorporating an indirect-comparison meta-analysis. Plos One, 13(6), e0198504.

• Adults
• RANDOMIZED
• ELT/ROM vs PLAC
• EFFICACY OR SAFETY
• ENGLISH/CHINESE



Eltrombopag vs Romiplostim: Meta-analysis, efficacy 

Zhang, J., Liang, Y., Ai, Y., Li, X., Xie, J., Li, Y., et al. (2018). Eltrombopag versus romiplostim in treatment of adult patients with immune 
thrombocytopenia: A systematic review incorporating an indirect-comparison meta-analysis. Plos One, 13(6), e0198504.



Eltrombopag vs Romiplostim: Meta-analysis, safety

Zhang, J., Liang, Y., Ai, Y., Li, X., Xie, J., Li, Y., et al. (2018). Eltrombopag versus romiplostim in treatment of adult patients with immune 
thrombocytopenia: A systematic review incorporating an indirect-comparison meta-analysis. Plos One, 13(6), e0198504.



TPO safety, the thrombosis issue

• Initially there were some concerns 
regarding some safety issues: 
Possibility of hematological 
malignacies, development of bone 
marrow fibrosis, hepatic 
abnormalities, cataracts, rebound 
thrombocytopenia, immunogenicity, 
resistance...

• Nowadays most of these concerns 
are no longer applicable 

• Thrombosis is the only safety issue 
that remain nowadays.

Catalá-López, F., Corrales, I., la Fuente-Honrubia, de, C., González-Bermejo, D., Martín-Serrano, G., Montero, D., & Saint-Gerons, D. M. (2015). 
Risk of thromboembolism with thrombopoietin receptor agonists in adult patients with thrombocytopenia: Systematic review and meta-analysis of 
randomized controlled trials. Medicina Clinica, 145(12), 511–519. 



Prediction of response, the highest the endogenous TPO the lower is the 
probability of response

ASH 2018, #733

Optimally discriminating thresholds

Eltrombopag ≤136 pg/mL   
Romiplostim ≤209 pg/mL 

Eltrombopag Romiplostim



TPO analogues may also induce “immune-modulation”

Ref: Schifferli, A., & Kühne, T. (2016). Thrombopoietin receptor agonists: a new immune modulatory strategy in immune thrombocytopenia? 
Seminars in Hematology, 53 Suppl 1, S31–4. 



Immune-regulatory effect of TPO Analogues through Tregs and TGF-B receptor

Bao, W., et al, Blood, 2010 116(22), 4639–4645. 

Liu, X.-G., Liu, S., Feng, Q., Liu, X.-N., Li, G.-S., Sheng, Z., et al. 
(2016). Thrombopoietin receptor agonists shift the balance of Fcγ 

receptors toward inhibitory receptor IIb on monocytes in ITP. Blood, 
128(6), 852–861. 



TPO Analogues discontinuation

Ref: Newland, A.,Remission and platelet responses with romiplostim in 
primary immune thrombocytopenia: final results from a phase 2 study. 
British Journal of Haematology, 2016; 172(2), 262–273 .

González-López, T. J., Pascual, C., Alvarez-Román, M. T., Fernández-Fuertes, 
F., Sánchez-González, B., Caparrós, I., et al. (2015). Successful discontinuation 
of eltrombopag after complete remission in patients with primary immune 
thrombocytopenia. American Journal of Hematology, 90(3), E40–3. 



TPO Analogues discontinuation in Vall d’Hebron

Rodriguez-Aquino Y, et al, unpublished results from H. Vall d’hebron

55

45

10

23

5

2

16
0 15 30 45 60

Total

Initial Response

No Response

CR >1 year

Early relapse (<6 m)

Late relapse (>6 m)

Treatment Free Remission

After 2 years of median follow-up after discontinuation,  the 16 patients who discontinued and 
remained free of treatment  had a median of 202 x10e9/L platelets (54-310)



Predictors of sustained response after discontinuation with Romiplostim

ASH 2018, #735



Using TPO Analogues in first line

Dexametasone 40 mg/dx4, (1/3 cycles) Eltrombopag 25-75 mg/d 12 weeks

ASH 2018, #733



Avatrombopag, the new kind on the block

Avatrombopag

Eltrombopag

Jurczak, W., Chojnowski, K., Mayer, J., Krawczyk, K., Jamieson, B. D., Tian, W., & Allen, L. F. (2018). Phase 3 randomised study of avatrombopag, a novel 
thrombopoietin receptor agonist for the treatment of chronic immune thrombocytopenia. British Journal of Haematology. http://doi.org/10.1111/bjh.15573



Personal approach to ITP treatment

ITP diagnosis

Observation

Platelet>20000 
& 

No bleeding
First line Dexa x3 

+/-IvIG

Platelet<20000 
Or

Bleeding

Late Relapses
>2/3 years

NR or Early 
Relapse 

(1/2 years)

TPO-Ag 

Discontinuation Test

Clinical 
Response

Relapse

Failure

Splenectomy
(>1 year)

To consider in 
younger

Rituximab
Fostamatinib

Others

Maintained 
Response 
>30-50000

CR or PR  
without 

bleeding



• Introduction

• TPO Analogues in ITP

• TPO Analogues in aplasia

• TPO Analogues in MDS

• TPO Analogues in the post-transplant setting



Eltrombopag in aplasia. Results as salvage therapy

Olnes, M. J., et al. New England Journal of Medicine, 2012; 367(1), 11–19. 



Eltrombopag in addition to ATG+CsA as frontline therapy in aplasia

Townsley, D. M.et al.. New England Journal of Medicine, 2017: 376(16), 1540–1550. 



Eltrombopag in addition to ATG+CsA as frontline therapy in aplasia

Townsley, D. M.et al.. New England Journal of Medicine, 2017: 376(16), 1540–1550. 



Eltrombopag overcomes  IFN gamma inhibition of hematopoiesis 

Alvarado, L. J. et al. Blood, 2019; 133(19), 2043–2055. 
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Thrombocytopenia in MDS

Gonzalez-Porras, J. R. et al. Cancer, 2011; 117(24), 5529–5537. 



Romiplostim in MDS

Giagounidis, A., et al. Cancer, 2014; 120(12), 1838–1846. 
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Romiplostim in MDS

Giagounidis, A., et al. Cancer, 2014; 120(12), 1838–1846. 



Eltrombopag in lower risk MDS

Oliva, E. N et al. The Lancet Haematology, 2017; 4(3), e127–e136.
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Final remarks

• TPO analogues have become a standard in second line therapy in ITP

• Optimal management including time to begin and discontinuation remain to be 
fully determined

• The improvement of response in aplasia support its use in front-line therapy

• In MDS patients they can be of help for those patients with thrombocytopenia as 
the main manifestation

• The safety profile suggest they can be used as support therapy in many other 
indications as hepatitis, post-transplant, post-chemo, pre-surgery, and many other 
that will probably come
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