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Blood Sustainability is a Global Challenge 

§  Blood shortages – a chronic issue in Asia 
-  Suboptimal use of blood 
-  Difficulties to recruit donors 

 
§ Exacerbated by Emerging Pathogens  

as populations grow; urbanization,  
global travel increase.  

 



		

Impact of emerging pathogens on blood availability 

Blood shortage is exacerbated by emerging pathogens and resulting 
donor deferrals 
§ Dengue virus 

-  The donor population is now more impacted: Children used to be the 
most impacted population in Asia. Recently shifted to more adult 
population (potential blood donors) 

-  Deferral for Acute febrile illness. 
-  Shock syndrome and leakage necessitate blood transfusions 

§ Zika virus 
§  Deferral for acute febrile illness (20% symptomatic) 
§  NAT screening or approved PI/PRT (US) 
§  Deferral of NAT-positive donors once screening is implemented 

§ Chikungunya virus 
§  Deferral for acute febrile illness 

§ Co-circulation of arboviruses 



		

The Problem with Emerging Pathogens – Unpredictability 
Eg. ZIKV Outbreaks in Americas … is SE Asia a sitting target? 

§  ZIKV circulated throughout Africa, SE Asia for decades, yet only recently caused outbreaks 
(2007, 2013, 2015) due to widespread presence of Aedes vectors, urbanization, increased travel. 

§  Reports of Zika in Asia have been sparse until ~2016 in Singapore, Thailand 
-  Under-reported or misdiagnosed since symptoms and serology similar to Dengue, Chkv 

-  Population may already be protected by cross-reactivity from Dengue 

-  Enhanced Zika infection by pre-existing anti-DENV antibodies.1,2 

1.  Wikan N et al. Asian Pacific Journal of Tropical Medicine 2017;10(1):1-5. 
2.  Stettler K. et al. Science 2016;353(6301):823-826.  



  

Sustainability: Reactive Approaches Alone Have Limits 

§  Reactive approaches like testing are 
problematic: 

-  Delayed implementation due to development 
time, regulatory reviews, etc.  

-  Potential cost/logistics impact due to additive 
testing 

Published July 2016 

“Interventions are needed that are both 
precautionary and independent of the 
specific threat such as PRT for all blood 
components” 

Kuehnert MJ and Epstein JS. Transfusion. July 2016. 



		

Emerging Pathogens: Can Tests Keep Up? 
Development time, cost, continual addition of new pathogens 
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25 years of testing = partial protection against just 7 agents 
HIV, Hepatitis B, Hepatitis C, HTLV, bacteria, West Nile virus, T. Cruzi 

Cost 

RBC price data adapted from B Custer & JS Hoch, Transfusion Medicine Reviews, 23, No 1 (January), 2009: pp 1-12 

Bacterial Detection 
AABB Rule 5.1.5.1 

Chikungunya 
Dengue 
Plasmodia 
SFTS 
Zika 
others… 

New pathogens continue to 
emerge – can tests keep up? 



		

Emerging Pathogens – Current Mitigations Have Limits 

§  No FDA-licensed test for donor screening exists  
for certain emerging pathogens 

§  AABB Bulletin February 2016: Zika,  
chikungunya, dengue travel deferrals 

§  Post donation information/illness reporting 
-  Risk still exists with components transfused from  

asymptomatic donors. 

§  Stop routine collections, attain components elsewhere 
-  Puerto Rico, Florida due to dengue (One Blood in 2013). 
-  Not ideal for platelets, disruptive due to limited shelf-life and shipping time. 

§  Pathogen reduction (PR) 
-  FDA approved for arboviruses including chikungunya, dengue, WNV.1 

-  FDA Guidance for Zika released revised guidance in August 2016, 
recommends PR as option for all US.2 

-  WHO Guidance released February 2016 recommends PR for areas with active 
transmission of ZIKV.3 

1.	INTERCEPT	Blood	System	for	Platelets	[Package	Insert].	Concord,	CA:	Cerus	
CorporaCon;	2016.	2.	FDA	Zika	Guidance	for	Industry	August	2016.	3.	WHO	Interim	
guidance	WHO/ZIKV/HS/16.1	February	2016.		
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INTERCEPT Blood System: Global Status 

● More than 10 years of routine use 
● Kits sold to produce > 4,000,000 INTERCEPT platelet and plasma units 

● Used in >150 Blood Centers in 25 countries 

Last	update:		March	2017	

Centers	in	Rou,ne	Use	

Regulatory	Ac,vity	Ini,ated	/	
Applica,on	Pending	Review	

Commercially	Available	



		

Emerging Arboviruses Log Reduction 

West	Nile	virus1	 ≥	6.7	

Chikungunya	virus2	 ˃	6.4	

Dengue	virus3	 ≥	5.6	

Zika	virus4	 ≥	6.6	

	
1.  Stramer	SL,	et	al.,	(2009),	Transfusion.	49(August	2009	Supplement):	p.	1S	-	29S	(in	plasma).		
2.  Tsetsarkin	KA	et	al.	Am.	J.	Trop.	Med.	Hyg.,	88(6),	2013,	pp.	1163–1169.	
3.  Musso	D.	et	al.	Transfusion.	2014	Nov;54(11):2924-30.	(Dengue	in	Plasma).	
4.  Aubry	M.	et	al.	Transfusion.	2016	Jan;56(1):33-40.	(Zika	in	Plasma).	

The INTERCEPT Blood System: A broad Spectrum of Inactivation 

		

A Broad Spectrum of Inactivation 

HIV-1	
HIV-2	
HBV	
HCV	
HTVL-I	
HTLV-
II	
	

SPIROCHETES 
Treponema pallidum 
Borrelia burgdorferi 

 

 

PROTOZOA  
Trypanosoma cruzi 
Plasmodium falciparum 
Leishmania sp.  
Babesia microti 

 
 

LEUKOCYTES 
T-cells Bluetongue virus, type 11 

Simian Adenovirus-15 
Feline calicivirus  
Parvovirus B19 
Human adenovirus 5 
 

ENVELOPED VIRUSES 

Staphylococcus epidermidis  
Staphylococcus aureus  
Streptococcus pyogenes          Corynebacterium minutissimum  
Listeria monocytogenes              Propionibacterium acnes  
Bacillus cereus (vegetative)        Lactobacillus sp.       
Bifidobacterium adolescentis      
Clostridium perfringens 

Klebsiella pneumoniae 
Yersinia enterocolitica 
Escherichia coli 
Pseudomonas aeruginosa  
Salmonella choleraesuis  
Enterobacter cloacae  
Serratia marcescens 
Anaplasma phogocytophilum 
Orientia tsutsugamushi3 

GRAM-NEGATIVE 
BACTERIA 

NON-ENVELOPED 
VIRUSES GRAM-POSITIVE BACTERIA 

DHBV 
BVDV 
CMV 
WNV 
SARS 
Vaccinia1 
Chikungunya 
Dengue2 
Influenza A 

  

(1)  Sampson-Johannes A, et al. 2003. Transfusion. 43:83A;  
(2)  Lam S, et al. Transfusion 2007;47:131A; 
(3)  Rentas F. Transfusion 2004;44:104A. 



		

The INTERCEPT Blood System: 
Maintaining Safe and Adequate Supply During Arboviral Outbreaks 

INTERCEPT has been called upon to sustain platelet availability during 
arboviral outbreaks: 
 
§  2005 CHIKV epidemic on Ile de La Réunion, France.1  
§  2010 DENV/CHIKV outbreaks in Guadeloupe and Martinique, French Polynesia.2  
§  2013/2014 French Polynesia able to proactively address Zika outbreak with PI.2 
§  2014 CHIKV and DENV outbreaks in the Caribbean region.3  
§  2016 ZIKV outbreak in Puerto Rico.4 

 
 

	
	
	1.	Rasongles	P,	et	al.	Transfusion	2009;49:1083-91.	2.	Bierlaire	D,	et	al.	Transfusion	2017.	3.	Rico	S,	et	al.	BMT	Tandem	MeeCng;	
February	2016.	4.	Weiner	E,	et	al.	AABB	2016,	SP454.		
4.	WHO	Interim	guidance	WHO/ZIKV/HS/16.1	February	2016.	5.	FDA	Guidance	for	Industry	August	2016.		



		

Zika Virus Epidemic, 2015 - 2016:  
Puerto Rico – Banco de Sangre de Servicios Mutuos 

§  Per initial FDA Guidance (Feb 2016), all 
collections halted, components imported 
from US. Testing was not available. 

§  Importation posed challenges. 

§  Shortened platelet shelf-life, cost, logistical 
burden, issues with donor recruitment and 
sustaining local availability. 
 

§  In March 2016, adopted PI for all 
apheresis platelet products collected at 
BSSM. 
 

1.	Weiner	E.	et	al.	AABB	2016,	SP454.	

	
“Rapid	implementa,on	of	the	
INTERCEPT	Blood	System	
helped	us	maintain	platelet	
availability	during	a	Zika	
outbreak.”		
	

-	Jose	Alsina,	VP	&	COO,	
	Banco	de	Sangre	de	Servicios	Mutuos	
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INTERCEPT for Red Blood Cells – Status 

•  Primary endpoints met successfully: 
•  In EU Phase III in acute anemia patients (n=50). 

•  In US Phase II recovery & survival study in healthy subjects. 

•  Completed enrollment: 

•  EU Phase III RBC study in chronic anemia patients (n=75). 

•  CE mark submission upon completion of CMC studies 

•  Scheduling of TUV submission date. 

•  National funding by BARDA permits to accelerate a comprehensive RBC program 

•  Base Period and Additional Options (~$180M). 

•  Major Phase 3 & Phase 4 clinical development effort. 

•  Manufacturing scale-up and disposable advances. 

•  PI & in-vitro studies 

•  PMA submission 



		

The INTERCEPT Blood System:  
Dengue Virus Inactivation in All 3 Components 

Blood Component 
Infec,vity	
(Log10	TCID50/mL)	or	
PFU/mL	

RNA	Load		
(Log10	GEq/mL)	

Equivalent	
GEq/mL	

Plasma (DENV -1)1 5.61 10.21 1.6x1010 

Platelets  in PAS (DENV-2)2 >5.3 NA NA 

Red Blood Cells  (DENV-1)3 6.61 8.42 2.6x108 

1.  Musso et al. Transfusion. 2014;54:2924–30  
2.  Dupuis et al. Transfusion. 2012;52 (3S)(3S:225A):225A  
3.  Unpublished; Data on-file at Cerus. 
 
PFU : plaque forming unit 
NA : not available 

Robust Dengue inactivation in plasma, platelets, and red blood cells  



		

The INTERCEPT Blood System:  
Zika Virus Inactivation in All 3 Components 

1  Aubry et al., Transfusion 2016 epub.  2 Santa Maria et al.  Unpublished, 3Laughhunn A et al. Transfusion 2016. 

§  The level of infectious virus inactivated is higher than the levels detected in asymptomatic 
viremic donors. 

Blood Component 
Average	Inac,va,on	 Equivalent	
InfecCvity	
(Log10	TCID50/mL)	

RNA	Load		
(Log10	GEq/mL)	 GEq/mL	

Plasma1 >6.57 10.25 1.8x1010 

Platelets in PAS2 >4.42 7.46 2.9x107 

Red Blood Cells3 >5.99 7.75 5.6x107 

Asymptomatic  Donor Sera1 NA 4.85±1.0 7.1x104 

Robust Zika inactivation in plasma, platelets, and red blood cells  
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In Conclusion… 

§  Blood shortages in Asia are a chronic issue that can be exacerbated by emerging 
pathogens (i.e. via deferrals, new tests).  
 

§  Emerging pathogens and their unpredictability call for a proactive measure to 
effectively mitigate TTI risk, and to maintain blood availability. 
 

§  The use of a robust PI system provides a comprehensive solution, that will 
help maintain blood safety and availability. 
 

-  Today, INTERCEPT Platelets and Plasma are available to help ensure blood 
sustainability. 

-  Platelets supply is particularly at risk in event of outbreak; susceptible to 
expiry, logistics issues, and blood shortage. 

-  Single donor collections can be safeguarded efficiently. 

-  INTERCEPT RBC System is in active development; provides an opportunity to 
simplify TTI mitigation strategies (e.g. testing, deferrals). 



 
Thank you 


