












Functional Iron Deficiency

Neoh K, et al. Support Care Cancer 2016 Nov. Epub

sTfR/log ferritin value ≥ 1.03

Kanuri G, et al. PLOS One 2016 Sep. Epub



SMC Cancer Anemia Study

Primary end point 

 Defining the causes of anemia in cancer patients via comparison of 

more relevant biochemical parameters (including sTfR and hepcidin) 

between anemic and non-anemic patients with cancer  

Secondary end point 

 Assessment of the anemia related biochemical characteristics in

cancer patients via comparison of parameters to reference value in 

general population  

 Defining the correlation of each parameter and clinical characteristics  



Correlation of each parameter and clinical characteristics

 The correlation between parameters and clinical features are as below 

 metastatic disease ∝ higher CRP 

 chemotherapy within 6 months ∝ higher CRP, hepcidin

 age ↑∝higher sTfR

 MCV ↑∝higher ferritin, hepcidin

 CRP, ferritin and hepcidin were positively correlated with each other

 Ferritin and hepcidin are markers for inflammation, but the level of 

those parameters are also possibly affected by iron status 

 Advanced disease and recent chemotherapy seems to promote 

inflammatory condition



Comparison of parameters between anemic vs non-anemic cancer pts 

 Among the cancer patients, anemic patients showed significantly 

higher level of sTfR compared to non-anemic patient (p=0.011) 

 Although not statistically significant, the level of ferritin, CRP, and 

hepcidin was more elevated in anemic patients. 

 Consistent with common belief, cancer anemia seems to be closely

related to inflammatory process (ACD) according to higher ferritin, 

CRP and hepcidin level in this population 

 Of note, however, iron deficiency and/or iron restricted erythroiesis

also contributes considerably to pathogenesis of anemia in cancer patient 





Proposed Cancer Anemia Treatment

Cancer Anemia

Anemia assessment with CBC, iron profile, sTfR, hepcidin, IL-6… 

IDA FID ACD

(Ferinject® )







▪ Erythrocyte-stimulating agents (ESA)
• 1st-line treatment for symptomatic anemia  
• 40~60% of HI-E up to 18~24 months 
• Addition of G-CSF may be synergistic 
• Long-acting darbepoietin alfa

ESA ± G-CSF No. RR Leukemic TF. Duration of Res.

Hellstrom-Lindberg  Phase II 50 (L+H) 38% 28% @43 mos median 24 months

Jadersten Phase II 121 (vs.237) 39% Not increased median 23 months

Park Retrospect. 403 50% N/A 20~24 months

Kelaidi Phase II 99 56% 14.5% @ 3yr Not reached @ 52wks

Hellstrom-Lindberg E, et al. Blood. 1998;92:68-75
Jadersten M, et al. J Clin Oncol. 2008;26:3607-13
Park S, et al. Blood. 2008;111:574-82
Kelaidi C, et al. Ann Hematol. 2013;92:621-31 



▪Who will benefit from ESA?
Serum EPO < 500 U/L
Low serum ferritin
Lower pre-treatment RBC transfusion (< 2u/month)
Lower IPSS(-R) risk patients (RA or RARS; low blast percentage)
Normal cytogenetics
Absence of aberrant CD5/CD7 expression
Activated ERK pathway (pERK+)

▪ Risk of ESA
• ↑mortality & VTE in non-MDS pts. if Hb target > 12 g/dL (2007 U.S. FDA)

: Use with caution, to LR-MDS patients, targeting Hb of 10~12 g/dL 















History of TPO-Receptor agonist (TPO-RA)

• Thrombopoietin --- in 1958 by Kelemen

• In 1994

recombonant human thrombopoietin (rhTPO)

pegylated, recombinant, human megakaryocyte growth   

and development factor (PEG-rhMGDF)

• 2nd generation TPO receptor agonist

Romiplostim

Eltrombopag



Structure of TPO

Kuter D. Int J Hematol (2013) 98:10–23



Activation of the TPOR by TPO or TPO-RA

Kuter D. Int J Hematol (2013) 98:10–23



TPO-R agonists

Revolade

• TPO non-peptide agonist:1

– May have an effect additive

to TPO

• Stimulates growth and 

differentiation of 

megakaryocytes and increases 

platelet production3 – activates 

the TPO-R in a manner that is 

similar to but different from 

recombinant human TPO

Romiplostim

• TPO-peptide agonist1

• Stimulates megakaryopoiesis in the 

same manner as endogenous TPO1

– Structurally unrelated to TPO1

– Competes with TPO for binding to 

TPO-R2

• Stimulates growth and 

differentiation of megakaryocytes 

and increases platelet production3

– binds to same site on the human 

TPO-R as endogenous TPO1

EMA has approved TPO-R agonists for adult chronic ITP if splenectomy has failed or is contraindicated
EMA, European Medicines Agency
1. Kuter D. Blood 2007; 109: 4607–16; 2. Broudy V, Lin N, Cytokine 2004; 25: 52–60; 3. EMA. Revolade Summary of Product Characteristics. Available from: 
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001110/WC500089964.pdf [Accessed 2011]

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001110/WC500089964.pdf
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Clinical situation Therapy option

First-line treatment in 

newly diagnosed 

patients

Recommended options 

(based on evidence level 1B)

• Splenectomy

• TPO-R agonists (Revolade [eltrombopag] and 

Nplate [romiplostim])

• In patients at risk of bleeding who relapse 

after splenectomy

• In patients contraindicated for splenectomy

who have failed at least one other therapy

EMA has approved TPO-R agonists if splenectomy has failed or is contraindicated

EMA, European Medicines Agency

Adapted with permission from Neunert C, et al. Blood 2011; 117: 4190–207

ASH (2011): guidelines for patients

failing first-line therapies

Treatment for patients unre

sponsive to/relapsed follow

ing corticosteroid therapy



Splenectomy: first-line, 
gold standard procedure

Steroids were introduced

Splenectomy: second-line 
treatment of choice  

Early 1990s

Treatment of ITP

1950s

First-line Second-line TPO mimetics B-cell 
targeted 
treatment

Immunosuppressive/cytotoxic/other agents

Corticosteroids
IVIg
IVAnti-D

Splenectomy Romiplostim
Eltrombopag

Rituximab Azathioprine, Cyclophosphamide, Cyclosporin
A, Danazol, Dapsone, Mycophenolate Mofetil, 
Vinca alkaloids

Stasi R, et al. Ann Hematol 2010;89:1185-95.

Still do we need splenectomy in ITP patients?



Contraindications to splenectomy

• Elderly (relative contraindication)(>65?)

• DM, Hypertension, Cardiac disorder

• Asthma, COPD, Common variable immune disease

• Extensive abdominal surgery

• Extremely Obese

• Allergy to Vaccine

• Poor responder to IVIg



Impact of patient age & activity level



Impact Of ITP on Quality of Life (1)

● HRQOL of ITP patients is worse than that of the general

population, healthy subjects, and patients with hypertension,

arthritis or cancer. 1

1. Robert Mc Millan et al. American Journal of Hematology DOI 10.1002/ajh



Romiplostim: QOL

(George et al. Br J Haematol, 2009;144:409)



Do we need weekly romiplostim or daily eltrombopag?

IVIg

Romiplostim 7 μg/kg



Do we need weekly romiplostim or daily eltrombopag?

F/36 steroid refractory ITP

Eltrombopag 25mg 



Biweekly Romiplostim Study



Do we need weekly romiplostim or daily eltrombopag?



 Biweekly administration of romiplostim in adult chronic ITP was not 

effective in maintaining PLT counts more than ≥ 30 x 109/L.  

 When returning to weekly administration after failing the biweekly

schedule, substantial patients exhibited labile and insufficient PLT

response to the previously titrated doses, thus, required higher weekly 

doses in turn.  

 As a result, it seems to be hard to recommend lengthening the dose 

interval of romiplostim more than a week; weekly schedule should be

used as standard at least within 6 months after commencing treatment 





Promising Treatment of Aplastic Anemia

● 11 of 25 patients (44%) met primary response criteria in at least one 

lineage 12 weeks

Olnes MJ, et al. NEJM 367:11, 2012



Title 

• Efficacy and Safety of Romiplostim (AMG531) in Patients 

With Aplastic Anemia Refractory to Immunosuppressive 

Therapy: 

A 1-Year Interim Analysis of a Phase 2 Clinical Trial



Methods

• Endpoints

 Primary endpoint : The proportion of subjects achieving a platelet response at Week 9

 Secondary endpoints :

• •The proportion of subjects achieving a platelet response

• •The proportion of subjects who become independent of platelet transfusion

• •The proportion of subjects achieving an erythroid response and/or neutrophil

• response

• •Changes in platelet count, hemoglobin concentration, and neutrophil count as

• continuous variables

• •The proportion of subjects achieving tri-lineage responses

• •Others

 Safety: Adverse events and antibody formation of antibodies against AMG531 and TPO



Methods

• Study Design

 A multicenter, randomized, open-label, parallel, comparative, dose-finding 

study
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hieve the normal level a

s specified in the study 

protocol.
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*

*Subjects who meet the criteria specified below moved to Long-term treatment period.

1) Subjects with platelet responses confirmed during 8 weeks prior to Week 53 (Week 46-We

ek 53)

2) Subjects who do not have any significant changes in medical condition during the initial ev

aluation period and extension period (Week 1-Week 52) including bone marrow stem cell

disorders or new active malignancies

Initial dose
evaluation perio

d
（Week 1~8）

Extension perio

d

（Week 9~52）

Long-term

treatment period

（Week 53~156）

AMG531 3 μg/kg

SC QW

AMG531 6 μg/kg

SC QW

AMG531 1 μg/kg

SC QW



Methods

• Key Eligibility Criteria

 Patients with AA and refractory to immunosuppressive therapy (IST)

 Platelets with a platelet counts of ≤ 30×109/L

 Patients who gave voluntary written informed consent for study participation

 Patients who were previously treated with at least one course of 

antithymocyte globulin (ATG) with cyclosporine

 Patients aged ≥19 years

 Patient without other cause of thrombocytopenia



*1 subject receiving 3 µg/kg AMG531 who moved to the extension period w

as excluded from the analysis set because of poor AMG531 compliance duri

ng the initial dose examination period.

Results

Patient Flow
Randomized

(n=35)

10 subjects assigned 9 subjects assigned 9 subjects assigned7 subjects assigned 

18 subjects continued 

1 subject: Ineligible 
for entry criteria 

1 µg/kg 3 µg/kg 6 µg/kg 10 µg/kg

Long-term treatment period

Extension period

Initial dose examination period

10 subjects continued9 subjects continued8 subjects continued*7 subjects continued  

Week 1

Week 9

Week 53



Patient Demographics

* Transfused in the previous 8 weeks prior to the initial dose of AMG531

The patient demographics indicate that each value was well-balanced among all dose groups.



Baseline Characteristics 

The patient demographics indicate that each value was well-balanced among all dose groups.



Primary Endpoint: Platelet Response at Week 9

- No subject in the 1 and 3 µg/kg group achieved the platelet response.

- The platelet response was the highest in the 10 µg/kg group

95% CI: Two-sided Exact 95% Confidence Interval



Platelet Transfusion Independency

By Week 53, 45.5% (15/33) of the subjects were independent of platelet tran

sfusion

NA: the subjects who were independent of platelet transfusion at base

line.



Tri-lineage Response at/by Week 53

NA: any one or more of baseline values of three blood cells did not m

eet the response definitions.  

By Week 53, 33.3% (11/33) of the subjects achieved the tri-lineage respo

nse.



Changes in Blood Cell Counts by Week 53
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We observed a continuous increasing trend of each blood cell res

ponse 

until Week 53.



Safety

TEAEs: Treatment-emergent adverse events 

The terms were coded on MedDRA version 18.1

.

CTCAE: The National Cancer Institute Common 

Terminology Criteria for Adverse Events (Versio

n 4.0) was used to grade TEAEs.



Conclusion in Romiplostim Study

 These results show that AMG531 is effective and safe for 1 year

in AA patients refractory to IST.

 On the basis of efficacy and safety determined in the initial dose evaluation

period, we selected 10 μg/kg as an optimal initial dose of AMG531

for patients with AA.

 A clinical study to confirm the efficacy and safety of AMG531 in patients with

AA is currently ongoing (NCT02773290).






















