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• Blood Screening at Creative Testing Solutions (CTS):
o CTS screens ~70% of the U.S. blood and plasma supply

 Screens blood collected by American Red Cross, Vitalant, OneBlood, and others 
 Screens source plasma collected by Grifols and others in the U.S. and Canada 

• Pathogen Reduction (PR) using FDA approved technology:
o INTERCEPT Blood Systems for Plasma and Platelets

Blood Safety in the U.S.

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy

Blood 
Screening

Pathogen 
Reduction



3

• Blood safety toolbox
o Blood screening and Pathogen Reduction (PR)

• Gaps and cumulative benefits
o Vector-borne agents
o Classic agents
o Surveillance

• Now vs. in the future

Outline
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Blood Screening at Creative Testing Solutions
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Blood Centers

High throughput testing 

Pilot tubes

Blood components

Results
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Test Vendor System

Classic agents

HIV/HCV/HBV NAT# Grifols Panther
Anti-HIV-1/2 plus O# Bio-Rad for QuidelOrtho VIP
Anti-HCV# QuidelOrtho VIP
Anti-HBc QuidelOrtho VIP
HBsAg# Bio-Rad for QuidelOrtho VIP
Anti-HTLV-I/II Avioq. Inc. VIP
CMV Fujirebio for Beckman Coulter PK7400
Syphilis New Market Bio. for Beckman Coulter PK7400
Syphilis RPR#* Arlington Scientific ASI Evolution
HAV/B19 NAT# (source plasma only) Grifols Panther
HAV/B19 NAT (recovered plasma only) Roche c6800

Vector-borne 
agents

WNV NAT Grifols Panther
Babesia species NAT Grifols Panther
Anti-T. cruzi Ortho VIP

Donor Health
&

Component Quality

ABO/Rh Diagast for Beckman Coulter PK7400
Triglyceride Beckman Coulter AU680
Ferritin Beckman Coulter AU680
Serum Protein Electro.# (source plasma only) Sebia Electrophoresis Capillarys
HLA Class I and II Immucor GTI Diagnostics Gemini
RBC Antibody Screen Immucor Neo Iris
Antibody Identification QuidelOrtho Vision

Blood and Plasma Screening Platforms/Assays used at CTS

# source plasma screening only; *RPR used for confirmatory blood/source plasma/tissue donation screening

Blood screening - routine testing for 9 pathogens using 11 screening tests and 16 confirmatory 
tests

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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Advances in Blood Screening Tests Progressively Reduced 
the Risk of HIV, HBV, HCV Transfusion-Transmitted Infection

HIV-Ab
(1985)

HIV MP-NAT 
(1999) 

HCV-Ab 
(1990)

HCV MP-NAT
(1999)

HBsAg 
(1971)

HBcAb
(1986)

HBV MP-NAT 
(2009)

HIV p24 Ag

1 in 2,500

Per unit infectious risk for HBV, HCV, and HIV from 1980 to 2018

Adapted from Busch Blood 2018

< 1 in 2 million

 Blood safety has heavily relied on blood screening for

• Classic agents
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Advances in Blood Screening Tests Progressively Reduced 
the Risk of Transfusion-Transmitted Viral and Parasitic Infections

HIV-Ab
(1985)

HIV MP-NAT 
(1999) 

HCV-Ab 
(1990)

HCV MP-NAT
(1999)

HBsAg 
(1971)

HBcAb
(1986)

HBV MP-NAT 
(2009)

HIV p24 Ag

Adapted from Busch Blood 2018

T. cruzi Ab
(2007)

Babesia-NAT
(2018)

WNV-NAT
(2003)

ZIKV-NAT
(2016-21)

EID

Additional assays have been implemented over the past decades
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Advances in Blood Safety Have Progressively Reduced 
the Risk of Transfusion-Transmitted Infections

HIV-Ab
(1985)

HIV MP-NAT 
(1999) 

HCV-Ab 
(1990)

HCV MP-NAT
(1999)

HBsAg 
(1971)

HBcAb
(1986)

HBV MP-NAT 
(2009)

HIV p24 Ag

Adapted from Busch Blood 2018

T. cruzi Ab
(2007) Babesia-NAT

(2018)

WNV-NAT
(2003)

ZIKV-NAT
(2016-21)

EID

Bacterial Risk Control Strategies 
for Platelets

(2020)Bacteria

Blood safety heavily relies on blood screening
Pathogen Reduction is now part of the tools available 
Both can be used to ensure blood safety and availability

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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• U.S. FDA bacterial guidance (Dec. 2020):

Recommended all blood centers/hospitals adopt 
improved bacterial mitigation strategies                
by Oct. 2021

The Use of Pathogen Reduction Increased Over the Past Few Years

ARC: >90% PR-PLTs
OneBlood: >60% PR-PLTs
Vitalant: >20% PR-PLTs
CTS Priority testing for faster turnaround time

• COVID-19 – Blood shortages

• Blood safety and availability
o Pathogen reduction increases platelet availability (day 1 release, no hold)
o Broad spectrum inactivation increases platelet safety beyond bacteria 

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy



The Promises of Pathogen Reduction

10

Crosslinks DNA and RNA 
to prevent pathogen/leukocyte replication

Platelets Plasma

Photochemical treatment
with amotosalen S-59 + UVA

PR-treated 
component

FDA recommends PR can be used in place of bacterial testing1, 
gamma irradiation2, 
CMV screening3, 
babesia4 and malaria5 deferrals,
babesia4 and ZIKV6 screening

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy



The Promises of Pathogen Reduction
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Crosslinks DNA and RNA 
to prevent pathogen/leukocyte replication

Red Blood Cells

Chemical treatment
with amustaline S-303

CE Mark application under review

Phase III studies (U.S.) - BARDA
ReCePI: Acute Tx in ~300 Cardiac 
Surgery pts - last subject in 2023
RedeS: Acute, Chronic Tx & RCE in 
~600 pts - last subject in 2024

PR-treated 
component

Platelets Plasma

Photochemical treatment
with amotosalen S-59 + UVA
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Gaps and Cumulative Benefits
Vector-Borne Agents



 ZIKV outbreak waned down

 Risk mitigation strategies discontinued

Zika Virus – Lessons Learnt

5/15/2023 13

Musso ISBT Science Series (2016)

U.S. (2015-2021):

• Development of research assays

PR helped maintain blood availability
While blood screening assays were being developed
Mosquito-borne agent outbreaks are unpredictable

 Pathogen reduction in Puerto Rico

 ZIKV screening under IND then licensed

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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• WNV emerged in 1999
• 23 TTI cases in 2002, NAT IND 2003
• MP-NAT  seasonal ID-NAT

o Triggering strategies
• 16 TT-WNV documented                               

for 95,005,117 donations screened 
• Residual risk: 1:5.94 million

The Risk with Mosquito-Borne-Agents

OneBlood approach to locally acquired 
DENV: 
when >1 local DENV case / zip code
• Platelets are PR-treated and distributed
• RBC and plasma are quarantined 
• Donors are called 7 days after donation 

to verify absence of symptoms 
• If no symptoms or PDI after 7 days, 

quarantined products are released

Lanteri & Busch Transfusion 2012

 No significant clinical difference in between 
DENV RNA+ and DENV RNA- recipients

Sabino JID 2016

Groves Transfusion 2017

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy



The Risk with Mosquito-Borne-Agents

 Mosquito-borne EID are unpredictable
 Most probable in vector endemic areas
 Use multiplexed blood screening assays
 Use PR for preparedness

• Increasing frequency and diversity of EIDs
• Implementing blood screening one agent at a 

time may not be cost-efficient
• Deferrals, if feasible, impact blood availability

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy



Maintaining Blood Availability with PR During Epidemics
Preparedness 
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Proactive Scalable Strategic
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• Clinical cases 

• vs. Asymptomatic cases

• FDA recommended blood donation 
screening in the following 15 states 
or jurisdictions: 

o Connecticut, Delaware, Maine, Maryland, 
Massachusetts, Minnesota, New 
Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont, 
Virginia, Wisconsin, and D.C.

The Risk with Tick-Borne-Agents

• Expanding blood screening (research) to neighboring states?
o Multiplexed blood screening assays : B. microti vs. B. duncani
o Public health surveillance

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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 PR can reduce the levels of WNV, DENV, ZIKV, CHIKV and B. microti 
characterized in blood donors

WNV
DENV
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Increasing Blood Availability
• FDA allows PR as an 

alternative to:
o Screening for 

Babesia, in addition 
to bacteria and 
CMV 

o Donor deferrals for 
Babesia, and most 
recently malaria 

PR may provide an opportunity to replace deferrals associated with donor questioning for vector-
borne agents allowing for significant donor retention and likely increased blood availability

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy



Gaps and Cumulative Benefits
Classic Agents



NAT-negative NAT-positive

Window 
Period

Recreated by Marion Lanteri

 Residual risk with window period infections
 DHQ questions about sexual risk

5/15/2023 21

Progresses in HIV Prevention and Treatment - Impact on Blood Screening

Serology-positive

MSM deferrals have been 
relaxed to increase donor 
inclusion and blood availability 

 Risk with ARV intake  suppressed viral loads
 DHQ questions about drug intake

 Non-compliance 
 U=U (sexually) vs. U≠U (transfusion)

IPFA/PEI meeting – May 10 – Bologna, Italy
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NAT 
+PR

LRF ≥5.4 for platelets in PAS LRF >6.2 for plasma

NAT 
+PR

RBC PR is not yet available 

NAT 
+PR

Marion LANTERI for 
International Symposium on Alternatives to gbMSM Blood Donor Deferral

Using PR to cover current limitations
• To cover current limitations

o Donor selection
 Non-compliance
 Recent risk / ARV

o Blood screening 
 Window Period
 ART suppressed

• Preparedness (e.g. Monkeypox)

• To increase availability
o For apheresis PL or PLT 

donations followed by PR
 Remove sexual risk 

behavior questions (new 
partner/ ARV intake)

o Operationally feasible

Accepting more donors

• With universal PR
o Remove more deferrals for all

• 2023 ISBT abstract (Domingue et al.)
o “Using pathogen reduction and blood 

screening to mitigate HIV, HBV, and 
HCV transfusion-transmitted 
infections after changing sexual 
behavior deferrals.”

IPFA/PEI meeting – May 10 – Bologna, Italy



The Future of Blood Screening With Universal PR
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Can we simplify routine testing ? Using PR +NAT

Pathogen Serology-Based Screen 
+ Confirmatory

Nucleic Acid-Based Screen 
+ Confirmatory

HIV-1/2 1 (HIV Ab [EIA]) 
+ 1 (EIA)

1 (MP16/ID-Panther) 
+ 1 (discrim. NAT) + 1 (alt. NAT)

HCV 1 (HCV Ab [ELISA])
+ 1 (alt. HCV [CMIA])

1 (MP16/ID-Panther) 
+ 1 (discrim. NAT) + 1 (alt. NAT)

HBV 2 (HBc Ab [ELISA], HBsAg [EIA]) 
+ 2 (neutralization [EIA] for HBsAg*,  anti-HBs [EIA])

1 (MP16/ID-Panther) 
+ 1 (discrim. NAT) + 1 (alt. NAT)

HTLV-I/II 1 (ELISA) 
+ 1 (WB) 0

T. pallidum 1 (P7400) 
+ 2 (EIA + RPR) 0

WNV + 2 (IgM/IgG if retest is NR/NT) 1 (MP16 with seasonal ID-Panther) + retest on alt. sample

Babesia 0 1 (ID-Panther) + retest on alt. sample

T. cruzi* 1 (EIA) 
+ 1 (ESA) 0

CMV* 1 (PK7400) 0

Total 8 + 10 = 18 3 + 6 = 9

+ HEV?

NAT for agents not inactivated by PR
NAT in larger pools?

Multiplexing NAT?

Possible discontinuation of 
serology-based screening?

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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• The problem with EID
o Unpredictable 

o Deferrals impacts blood 
availability, donor retention, 
recruitment

 EID outbreaks will continue
o Climate change

o Travels

Blood Safety and Availability

• Pathogen reduction 
o Broad spectrum inactivation      

 Bacteria, viruses, parasites, leukocytes

o Platelet sustainability during outbreaks 
 CHIKV, DENV, ZIKV

o Plasma safety                                                                           
 CCP during COVID-19 pandemic
 PR-Cryo

o Preparedness
 Scalable strategic approach

o Deferrals can be relaxed 
 Malaria/babesia/ZIKV/WNV/HIV/Vaccines
 To increase donor inclusion/blood availability

o Not available for RBC

• Blood screening:
o A pilar of blood safety

 Viruses, parasites

o Decreased risk of TTI
 <1 in 2 million

o Can be multiplexed
 Decreased cost

o Allows for surveillance
 Prevalence/Incidence

 Risk of TTI

 Public Health surveillance

 Universal PR
o Change of paradigm in blood safety

o Relaxing deferrals/screening
o Increasing blood availability

PR+NAT 

Marion LANTERI for IPFA/PEI meeting – May 10 – Bologna, Italy
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• Creative Testing Solutions:
o 1,000 employees, 8 labs., R&D
o CEO Sally Caglioti / COO Phillip Williamson

• Vitalant Research Institute (VRI)
o Michael Busch / Brian Custer and teams

 Cores (epidemiology, biorepository, molecular, 
Immunology)

• American Red Cross
o Susan Stramer and team

• OneBlood
o Rita Reik and team
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Italian Gelato!
We’ll go for more tomorrow (come with us…)
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Galleria 63
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