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Source: http://www.concert-h2020.eu/en/Stakeholders/effects_health 
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The EU authorization of sagramostim (Imreplys)
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Acute radiation syndrome 
(ARS) 
Acute illness caused by irradiation of the entire 
body (or most of the body) by high dose of 
penetrating radiation in a very short period of 
time (US CDC)

◦ Haematopoietic (H-ARS)

◦ Gastro-intestinal (GI-ARS)

◦ Cardiovascular/nervous system 

Bone marrow failure → profound neutropenia, 
thrombocytopenia, anaemia → infections, 
bleeding, multi-organ failure

• Survival hinges on bone marrow recovery

• Growth factors to stimulate production and 
function of white blood cells 
(neutrophil/monocyte/macrophages) 

• Platelet and red cells recovery also crucial

Haematopoietic sub-
syndrome (H-ARS) 

Cell Therapies for Acute Radiation Syndrome | MDPI

https://www.mdpi.com/1422-0067/25/13/6973
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Clinical relevance of the mechanism of action
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Evidence package supporting the Efficacy of sagramostim
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Main non-clinical studies 
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Study TSK0143 (NHP, non GLP) supportive evidence
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Results: Survival and Haematological recovery

• Survival benefit with sargramostim
administered within 48 hours after 
irradiation compared with supportive 
care alone

• Survival improvement up to 96 h 
post-irradiation

• Survival differences accompanied by 
faster recovery of neutrophils (time 
to recovery to ANC ≥ 500/μL and 
ANC ≥ 1000/mL) and platelets, and 
fewer infection-related deaths

• Maximum duration of treatment 24 
days; average 15 days
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Supportive clinical data
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• Tier 2

• randomized, placebo-controlled 
clinical trials in patients with 
indications in which bone marrow gets 
compromised (e.g. autologous 
/allogeneic bone marrow transplant, 
acute myeloid leukaemia) 

• Tier 3: clinical studies and narratives 
(anecdotical cases of accidental 
exposure to radiation)

• Survival benefits in TBI NHPs tightly 
linked to neutropenia and platelet 
recovery — effects also seen when 
sargramostim is used in human 
oncology and transplant settings.
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Critical aspects of study design in H-ARS
• Timing of administration compared to challenge (proposed indication)

• Use minimum radiation dose linked to interpretable endpoints

◦ Dose levels (LD50-60/60; LD80/60; LD x/60?)

◦ Dose measure

• Reflecting potential clinical use

◦ Administration route 

◦ Time to treat (‘delayed’ treatment)

◦ Use in combination? 

◦ Background treatment

• Control arm(s) 

• Endpoints

◦ Survival at D60

◦ Haematology endpoints

◦ Other
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From models to humans-key translational aspects in H-ARS

From Farese AM et al., Health Phys 2012’; MacVittie TJ et al.; 

Waselenko JK et al. 2004; diCarlo et al.; Singh VK et al.; López M 

et al, Radiat Prot Dosimetry 2011.
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• Children more radiosensitive than adults 
lower LD 50/60 expected 

• Juvenile studies usually not requested in 
medical countermeasures developments 
based on non-clinical efficacy

• Same H-ARS pathophysiology as adults

• No difference in mechanism of action of 
sagramostin between adults and 
children

• Paediatric dose extrapolated with 
modelling (adult NHPs; phase 1 data)

• For sagramostim, some paediatric data 
available from clinical studies in   
autologous BMT, allogeneic BMT, BMT 
failure or engraftment delay, 
prophylaxis for nosocomial infections in 
pre-term newborns

Special populations: paediatric development
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Conclusions

• Data from studies in NHPs were considered adequate for supporting sagramostim in H-
ARS due to its similarity to humans in haematopoietic stem cell biology, bone marrow 
distribution, and radiation effects

• sagramostim showed similar biological activity in NHPs and humans, allowing for 
relevant dose extrapolation

• Supportive clinical efficacy data from other indications and cases of accidental high-dose 
radiation exposure

• Overall well controlled model, with understandable pathophysiology

• Product with, medical plausibility, and non-clinical results measuring hard endpoints 
(survival) and clinically relevant (all secondary endpoints)

• (relative) role of clinical data
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