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Blood Safety in the U.S.

» Blood Screening at Creative Testing Solutions(CTS):

o CTS screens ~70% of the U.S. blood and plasma supply Blood

= Screens blood collected by American Red Cross, Vitalant, OneBlood, and others Screeie

= Screens source plasma collected by Grifols and others in the U.S. and Canada

 Pathogen Reduction (PR)using FDA approved technology: ot
athogen
o INTERCEPT Blood Systems for Plasma and Platelets Reduction
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« Blood safety toolbox

o Blood screening and Pathogen Reduction (PR)  Domereedl
(YT XX X Donor Changing eligibility criteria
i i o o
FRead =
* Gaps and cumulative benefits it Sereeing e
AR e Availability
o Vector-borne agents More nclusive of

Blood Products
for Patients

-

Gaps and Cumulative Benefits

o Classic agents
o Surveillance

e Now vs. in the future

Marion LANTERI for IPFA/PEI meeting - May 10 - Bologna, Italy 3 U i U CTS




Blood Screening at Creative Testing Solutions
High throughput testing

Blood Centers

® @ Collection Sites Pilot tubes

Clot  EDTA

Collection >

i i i Creative
Testing Solutions

® LOCATIONS

AUSTIN PHOENIX
CHARLOTTE SAN MARCOS
DALLAS ST. LOUIS
MEMPHIS TAMPA

Safe
Blood Products
for Patients

Donors
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HIV/HCV/HBV NAT# Grifols
Anti-HIV-1/2 plus 0# Bio-Rad for QuidelOrtho
Anti-HCV# QuidelOrtho
Anti-HBc QuidelOrtho
HBsAg*# Bio-Rad for QuidelOrtho

Classicagents ULELIAEV] Aviog. Inc.
CMV Fujirebio for Beckman Coulter
Syphilis New Market Bio. for Beckman Coulter
Syphilis RPR#* Arlington Scientific
HAV/B19 NAT# (source plasma only) Grifols
HAV/B19 NAT (recovered plasma only) Roche

Vector-borne WNV NAT Grifols
Babesia species NAT Grifols

SR Anti-T. cruzi Ortho

ABO/Rh Diagast for Beckman Coulter
Triglyceride Beckman Coulter

Donor Health Ferritin Beckman Coulter

& Serum Protein Electro.” (source plasma only) Sebia Electrophoresis
Component Quality QalNHEESIELER] Immucor GTI Diagnostics

RBC Antibody Screen Immucor
Antibody Identification QuidelOrtho

# source plasma screening only; *RPR used for confirmatory blood/source plasma/tissue donation screening
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Blood screening - routine testing for 9 pathogens using 11 screening tests and 16 confirmatory

Panther
VIP

VIP

VIP

VIP

VIP
PK7400
PK7400
ASI Evolution
Panther
c6800
Panther
Panther
VIP
PK7400
AUG80
AUG80
Capillarys
Gemini
Neo Iris
Vision
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Advances in Blood Screening Tests Progressively Reduced
the Risk of HIV, HBV, HCV Transfusion-Transmitted Infection

Per unit infectious risk for HBV, HCV, and HIV from 1980 to 2018
1:100 HCV-Ab HBV
(1990) HCV
HBsAg HIV
1:1,000 | (1971)
1in 2,500
1:10,000 / HCV MP-NAT
HIV-Ab (1999)
1:100,000 (1985) HBV MP-NAT
(2009)
HIV p24 AJ
1:1,000,000
HIV MP-NAT <1in 2 million
(1999)
<1980 1985 1990 1995 2000 2005 2010 2015 2020

Adapted from Busch Blood 2018

> Blood safety has heavily relied on blood screening for .

» (lassic agents
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Advances in Blood Screening Tests Progressively Reduced
the Risk of Transfusion-Transmitted Viral and Parasitic Infections

1:100

1:1,000

1:10,000

1:100,000

1:1,000,000
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(2003) (2016-21)
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_.- EID
HIV MP-NAT __,—‘
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Adapted from Busch Blood 2018

» 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

1:100 HCV-Ab
(1990)
HBsAg HBcAb
1:1,000 | (1971) (1986)
1:10.000 WNV-NAT ZIKV-NAT
HIV-Ab (2007) Babesia-NAT
1:100,000 (1985) HBYV MP-NAT (2018)
(2009)
HIV p24 Ag
1:1,000,000 y _+- EID
HIV MP-NAT "
(1999) ¥ ="

<1980 1985 1990 1995 2000 2005 2010 2015 2020

Adapted from Busch Blood 2018

» Blood safety heavily relies on blood screening
» Pathogen Reduction is now part of the tools available
v'Both can be used to ensure blood safety and availability
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The Use of Pathogen Reduction Increased Over the Past Few Years

. : : _
Recommended all blood centers/hospitals adopt § 4 Pathogen Reduction | A T
. . e, . . o --Huld - .
improved bacterial mitigation strategies 2% LVDs 2 36n° oo oo
by Oct. 2021 5 o LVDS 2 48h24 | ‘samoe s w o
~ Prima ulture? 3:21';"’ '-rg: _
Step 1 + P@ e | i = :
ARC: >90% PR-PLTs g - LvDs? | somvezaen e T
OneBlood: >60% PR-PLTs BE .
Vitalant: >20% PR-PLTs ZE [zpgtre0ey S SRnREEEEETEEEEE " is
CTS Priority testing for faster turnaround time Step 2 ¢ 2:’°<:ultureanay 424 === -mmmmmos-sooooo e S —
®> Rapid Testing4,5 Test = 24 hours prior to tra
 COVID-19 - Blood shortages
* Blood safety and availability
o Pathogen reduction increases platelet availability (day 1release, no hold) .

o Broad spectrum inactivation increases platelet safety beyond bacteria
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The Promises of Pathogen Reduction .

Enveloped
viruses

Non-enveloped
viruses

Gram-negative
bacteria

Gram-positive
bacteria

Spirochetes

Protozoa

Leukocytes

Crosslinks DNA and RNA
to prevent pathogen/leukocyte replication

PR-treated
component

1
1
1
1
1
UVA lllumination !
Patient

Photochemical treatment
with amotosalen S-59 + UVA

Intercalation Crosslinking

Helical region
of DNA and RNA

Platelets

Plasma

FDA recommends PR can be used in place of bacterial testing',

gamma irradiation?,

CMV screening?,

babesia* and malaria® deferrals,
babesia* and ZIKV® screening

1) FDA Guidance for Industry, Sept. 2019, Dec. 2020; 2) AABB, 31t edition, 2018;

3) Package Insert, Cerus 2018;

4) FDA Babesiosis 2019; 5) FDA Malaria Apr. 2020

6) WHO guidance 2016; 7) ECDC Zika 2016; 8) FDA Zika Guidance, July 2018 discontinued in May 2021
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The Promises of Pathogen Reduction

Enveloped
viruses

Non-enveloped
viruses

Gram-negative
bacteria

Gram-positive
bacteria

Spirochetes

Protozoa

Leukocytes

Crosslinks DNA and RNA

to prevent pathogen/leukocyte replication

Amotosalen
UVA lllumination

Photochemical treatment
with amotosalen S-59 + UVA

Intercalation Crosslinking

Helical region
of DNA and RNA

Platelets

Plasma l

Amustaline

Linker
Effector }

Chemical treatment
with amustaline S-303

Intercalation

Helical region
of DNA and RNA

Degradation

<

$-300
(Mon-reactive)

Crosslinking

PR-treated
com ponent

Patient

CE Mark application under review

Phase lll studies (U.S.) - BARDA

ReCePl: Acute Tx in ~300 Cardiac

Surgery pts - last subject in 2023

RedeS: Acute, Chronic Tx & RCE in

~B600 pts - last subject in 2024
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Gaps and Cumulative Benefits

Vector-Borne Agents




Zika Virus - Lessons Learnt

—
o . . . . o FDA guidelines - 02/2016 FDA revised guidelines - 08/2016 |[pA revised guidelines - 07/2018
ZIKV spread, expanded clinical associations, and evidence for potential transfusion-transmissions I | l T I |
INTERCEPT ™ (Cerus) - 03/2016

|

) I qst i
z N - ; o1} 1% NAT for blood g (Roche IND) - 04/2¢16
Il Locally-acquired cases or virus isolation A ZIKV TTIs in Brazil | or blood screenin (Roche IND) - 04/
- 5] Serosurvey data only 1\, <—-:,’, 12/2015 and 01/2016 2" NAT for blood screening (Hologic IND} - 07/2016

E ,a CobasZIKV NAT (Roche) - 10/2017
- F@?{E&\?& = '%I‘ g—-} s \ %} ,{:Drr % | Potential for ZIKV TTI reported |
\%; P

| roclelx ZIKV NAT (Grifols) - 08/2018
Susceptlble rec|p|ent . 2007 2013 2014 2015 2017 ' 019-21

12

: |
High incidence of Vv | FDA guidance withdrawn - 05/2021 |
clinical disease and sl I

75% seroprevalence y /

U.S. (2015'2021 !: Revised Recommendations for Reducing

the Risk of Zika Virus Transmission by
Blood and Blood Components
Development of research assays

AL ,, Guidance for Industry
French Polynes| i
, 2013-14 ]

> . Test all donations collected in the US and its territories with
Microcephaly in newborns an investigational individual doner nucleic acid test (ID-

e i e e Several _potential cases of > Pat h (0] g enre d u Ct i on i n Pu e rt 0 R i coO NAT) for ZIKV under an investigational new drug application

: : : transfusion transmission (IND), or when available, a licensed tes’ or
(adapted from CDC website) Asymptomatic blood-donor viremia rate 2.8%

> Z | KV SC re e n | n g un d e r | N D t h e n I i Ce n Se d . Implement pathogen reduction technology for platelets
. . and plasma using an FDA-approved pathogen reduction
MUSSO ISBT SCIence Ser/es (2016) . device as specified in the Instructions for Use of the device
French POaneSIa (2013/2014): If an FDA-approved pathogen reduction device becomes
Number of Implementation of NAT . . 9 available for Whole Blood or red blood cells, you may
infections per weeks A Lab developed NAT assay implemented week 12 of the

implement pathogen reduction technology for such products
outbreak ->2.8 % of blood donors tested ZIKV RNA+ v' ZIKV outbreak waned down ' '

rather than testing the donations as described in section
VA1
*+ INTERCEPT platelets were in routine use since 2010 v Ri iy . . : .
 Initially implemented to prevent DENV/CHIKV Risk TITEEILEN STEtEgles discontinued ‘

* Protected platelet recipients for 12 weeks

3000

U.S. Department of Health and Human Scrutn
Food ratio

Center for Biologics Evaluation kmmn
duly 2018

Brazil (2015): PR helped maintain blood availability
e S e e we | GBS + Congenital syndromes While blood screening assays were being developed

Retrospective NAT Prospective NAT O ZIKV TTI cases

) Mosquito-borne agent outbreaks are unpredictable
30 ZIKV RNA—positive

blood products transfused

to 26 recipients W Marion LANTERI for IPFA/PEI meeting - May 10 - Bologna, Italy 13 i i i CTS
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The Risk with Mosquito-Borne-Agents

Culex mosquitoes(WNV) WY . _ - s

- . emerged in 1999 y roves Transfusion
o « 23 TTlcases in 2002, NAT IND 2003 e

« MP-NAT - seasonal ID-NAT -

o Triggering strategies /\,\

* 16 TT-WNV documented ’ \/\M
82::’:“:::‘;;:::% for 95,005,117 donations screened '\
© Aedes Mosauitoes » Residual risk: 1:5.94 million
Aedes mosquitoes(ZIKV, DENV, CHIKV, YFV) EDITORTAL OneBlood approach to locally acquired

Lanteri & Busch Transfusion 2012 DENV:

Dengue in the context of “safe blood” and global epidemiology:

S —— when >1local DENV case / zip code

e Platelets are PR-treated and distributed

The Journal of Infectious Diseases .
SIDSA e RBCand plasma are quarantined
Sabino JID 2016 e Donorsare called 7 days after donation

Transfusion-Transmitted Dengue and Associated Clinical

Symptoms During the 2012 Epidemic in Brazil to verify absence of symptoms

e If nosymptoms or PDl after 7 days,

B A aegypti
M A albopictus
M A aegypti and A albopictus

» No significant clinical difference in between )
DENV RNA+ and DENV RNA- recipients guarantined products are released
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The Risk with Mosquito-Borne-Agents .

e , Vv Increasing frequency and diversity of EIDs
23::: < Tl e Implementing blood screening one agent at a
By . . - time may not be cost-efficient

[v] 2016.,

e RE = ' Deferrals, if feasible, impact blood availability

= s
Incidence rate

Iy >¢28062
Iy > 10910428
>6.11010.9

>0to6.1

© DENV
% o e

Native Culex Invasive Aedes Anopheles

Legend Legend Legend
M Established ¥, . M Established - I Established

» Mosquito-borne EID are unpredictable
. »> Most probable in vector endemic areas
s g o v' Use multiplexed blood screening assays
propeles @ e v" Use PR for preparedness

Mosquito distribution in Western Europe

Human outbreaks
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Maintaining Blood Availability with PR During Epidemics
Preparedness

Proactive

RAPID COMMUNICATIONS

Potential for Zika virus transmission through blood
transfusion demonstrated during an outbreak in French
Polynesia, November 2013 to February 2014

D Musso (dmusso@ilm.pf)", T Nhan', E Robi Bierlaire’, K Zisow', A Shan Yar', V M Cao-Lormeau', | Brouk®
+. Unit ging Infactious Diseases. ¢ Tahiti, French Polynesia

spitalier du Taaone, Tahiti

Preparing for a potential outbreak of
DENV/CHIKV, INTERCEPT for platelets was
implemented in 2010. In 2013, ZIKV emerged.
“In areas endemic for Aedes species, a
preparedness plan to respond to future
outbreaks of ZIKV infection should include
emergency plans to sustain blood supply.”

Scalable

VIfUS (UENV) $erotypes 1 and 3 [3). 10 the Dest of our
knowledge. the occurrence of ZIKAV Infection resulting
from transfusion of Infected blood has not been Inves-
tigated. Since other arboviruses have been reported
to be transmitted by blood transfusion [4]. several
prevention procedures were Implemented In date to
prevent transfusion of ZIKAV through transmission In
French Polynesia, including nuclelc acid testing (NAT)
of blood donors. We report here the detection of ZIKAV
In 42 of 1.505 blood donors, who were asymptomatic at
the time of blood donation.

Background

ZIKAV, an arthropod-borne virus (arbovirus) belong-
Ing to the family Floviiridae and genus Flavivins (5],
was first Isolated In 1947 from a monkey In the Zika
forest, Uganda [€]. Sporadic human Zika fever cases
have been reported since the 19605 (7], The first docu-
mented outbreak outside Africa and Asia occurred In
2007 In the Yap State, Micronesla, In the North Pacific,
where Zika fever was characterised by rash, conjuncti-
vitls and arthralgla [8).

QDL3INGA TrOM all DIOOA QONOTS AN PUDLICILION of data
related to ZIKAV testing was approved by the Ethics
Committee of French Polynesia (reference 66/CEPF).

ZIKAV nuclelc acid testing (NAT) of samples of all dona-
tlons was Implemented routinely from 13 January 2014,
In February, samples of donations collected from 21
November 2013 to 12 January 2014 were retrospectively
tested. We report here the results of ZIKAY NAT for all
donors who donated blood from 21 November 2013 to
17 February 2014.

Laboratory and clinical findings

On the basls of protocols Implemented for WNV NAT
[14]. blood donor samples were testad In minipools.
In order to Increase the sensitivity of detectlon and to
reduce the occurrence of false-negative results, sera
from no more than three blood donors were Included
In each minipool.

COMMENTARY

Emergency response of four transfusion centers during the last
Chikungunya outbreak in Italy

Luca Pierelli ©,'* Michele Vacea,” Gina Zini,* Maddalena Maresca,” Giacomo Menichella,"
Susanna Santinelli” Maria Alba Stigliano,” Gabriele Mandarello,” Roberto Gasbarri,® and
Stefania Vaglio”

2017 CHIKV outbreak in Rome:
* Quarantine for RBC and plasma (5 days)
= PR for platelets

* 4 centers increased by 236% their

production of PR-Platelets

“In large metropolitan areas, the chance to
avoid PC quarantine for infectious outbreak
by PR must be based on the presence
of an adequate humber of centers
(at least 1 per 1,000,000 inhabitants)
that have already PR in their production
policy.”

Regional Blaod Center, Rome.
ir.zione Gianicolense

Received for publication February 6, 2018; revision received
june 30, 2018; and accepted July 11, 2018

dok10.1111/u.14892

© 2018 AABB
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Pathogen reduction of blood components during outbreaks of infectious
diseases in the European Union: an expert opinion from the European
Centre for Disease Prevention and Control consultation meeting

Dragoslav Domanovié', Ines Ushiro-Lumb?, Veerle Compemolle’, Sergio Brusin', Markus Funk’,
Pierre Gallian’, Jorgen Georgsen®, Mart Janssen’, Teresa Jimenez-Marco®, Folke Knutson®,
Giancarlo M. Liumbruno®, Polonca Mali', Giuseppe Marano™, Yuyun Maryuningsih®,
Chuistoph Niederhauser"”, Constantina Politis*, Simonetta Pupella**, Guy Rautmann'*, Kanmin Saadat'*,
Imad Sandid", Ana P. Sousa, Stefania Vaglio®, Claudio Velati*®, Nicole Verdun'’, Miguel Vesga®,
Paclo Rebulla®

*European Cenire for Disease Prevention and Control (ECDC), Stockholm, Sweden *National Transfision Microbiology
Retorencs Tahavatar: NHS Riaad and Trantnlant and Public Health Fneland Landon Fueland: Tranefzion Recearch

Once PRT is in use, scale up is easier
THEREFORE, a country at risk of EID may
consider implementing PR technologies (at
least partially in strategically selected blood
centres) also to improve national capacity and
capability to respond to outbreaks.

The operational decision to implement PRT
should, regardless of the benefits and
limitations, consider above all the improvement
in blood safety achieved by PR during a
potential outbreak or epidemic.

Volume 56, December 2018 TRANSFUSION 3027

most cases) laborstary screemng of blood donanons
is not available. The meeting brought together 26
experts and representatives of pational competent
authorities for blood from thirteen European Union and
Euwopesn Eccnomic Area (EU/EEA) Member States
(MS), Switzerland, the World Health Organization, the
Europesn Directorate for the Qualiry of Medicines and
‘Health Care of the Council of Europe, the US Food
and Drug Administration, and the ECDC. During the

3pplied to the 0O SUPPLY, e MSK Of TANSMSIon-
mansminted infections (TTIs) is very low. Such suategies
can largely, but ot completely, prevent infectious biood
fem De

occwmence of TTIs, the microbial safery of Tansfusion
contimues to arouse substantial medical, public and

safety i y challenge
by the re<idual nck from exasting blood: borne infections
and the trear from newly emergent pathogens.

Musso Eurosurveillance 2014 Pierelli Transfusion 2017 Domanovic Blood Transfus. 2019
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Centers for Disease Control and Prevention

The Risk with Tick-Borne-Agents

Morbidity and Mortality Weekly Report

Weekly /Vol. 72/ No. 11

March 17,2023

Trends in Reported Babesiosis Cases — United States, 2011-2019

Megan Swanson, MPH'; Amy Pickrel, MSZ; John Williamson, ScD'; Susan Montgomery, DVM!

FIGURE. Average number of reported babesiosis cases (A)* and average babesiosis incidence (B),! by state — United States, 2011-2019
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What is added by this report?

During 2011-2019, U.S. babesiosis incidence significantly
increased in northeastern states. Three states (Maine, New
Hampshire, and Vermont) that were not considered to have
endemic babesiosis had significantly increasing incidences and
reported case counts similar to or higher than those in the
seven states with known endemic transmission.

What are the implications for public health practice?

As case rates rise in multiple states, tick prevention messaging,
provider education, and traveler risk awareness should

be emphasized.

Recommendations for Reducing the

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research
May 2019

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

o Public health surveillance

° N . . .
Clinical cases Risk of Transfusion-Transmitted
Babesiosis
* vs. Asymptomatic cases
Guidance for Industry
N .
F D A r e C 0 m m e n d e d b | O O d d O n at I O n Availability of Appropriate Screening Measures or Screening Tests
S C re e n i n g i n t h e fo | | O Wi n g 1 5 St at e S Licens_ed Screening Tests:» On March 6, 2018, FDA licepsed.two independent assays for
screening donors for B. microti: the Imugen Babesia microti Arrayed Fluorescent
. . . . . Immunoassay (AFIA) for the detection of B. microti-specific antibodies and the Imugen
0 r J U rI S d I Ct | 0 n S . Babesia microti Nucleic Acid Test (NAT) for the detection of DNA of B. microti.
However, the manufacturer notified FDA of the permanent discontinuance of both donor
g g screening tests in November 2018. On January 24, 2019, FDA licensed the Grifols
O C onnecticut 1 D e I aware, M aine, M a ryl an d I Procleix Babesia Assay for the detection of RNA from Babesia species (B. microti, B.
q duncani, B. divergens, and B. venatorum) in whole blood specimens for use in screening
M assac h us ettS, M Innes Ota n N ew donors of whole blood and blood components.
H am p S h | HER N ew kJ e rsey, N ew YO rk, Pathogen Reduction: FDA has approved pathogen reduction devices that report effective
. reduction of B. microti for indicated plasma or platelet components in the instructions for
Pe nn Sylva nia, Rh (0] d e | S | an d , Ve rmont, use, which can be used/as an alternative to testing or donor questions:
Virginia, Wisconsin, and D.C.
o
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- — Infectivity titers in blood donors vs. PRT LRF
Susan L. Stramer’ | Marion C. Lanteri® | Jaye P. Bmdsky3 | M infectivi
Gregory A. Foster' | DavidE. K_rysztof1 | Jamel A. Groves' | TRANS FUS I ON ax peak infectivity
Rebecca L. Townsend' | Edward Notari® | SoniaBakkour®© | Mars Stone® | OLRF A/UVA plasma
Graham Simmons® | Bryan Spencer®® | Laura Tonnetti*® | Michael P. Busch® B LRF A/UVA platelets in 100% plasma
LR . . - . . . ELRF A/UVA platelets in 65%PAS/35%plasma
Mitigating the risk of transfusion-transmitted infections ’ ’
. i LRF S-303/GSHinRBC
with vector-borne agents solely by means of pathogen .
reduction 7
6 —
Methods: Antibody (Ab) status and pathogen loads (copies/mL) were 6 —E] 5 _
obtained for donations from US blood donors testing nucleic acid (NAT)- >4
positive for WNV, DENV, ZIKV, CHIKV, and B. microti. Infectivity titers 4 g 3 _ _ -
derived from pathogen loads were compared to published PRT log,, reduction ’ - - —
factors (LRF); LRFs were also reviewed for Plasmodium and T. cruzi. The 2
potential positive impact on donor retention following removal of deferrals 0 1
- . - q - - . . 0
from required questioning and testing for WNV, Babesia, Plasmodium, and B. microti NAT+/Ab-
T. cruzi was estimated for American Red Cross (ARC) donors. WNV DENV ZIKV CHIKV
WNV Highest Projected Log reduction factors (log,, copies/mL)
4 D E N v genomic load ratio Projected highest
— 3 - (logyo infectivity: infectious titers Platelets
E 3 ’ _EI 10000000 : ' B m,'croti it o/t GEq® (logio copies/mL) Pathogen Plasma  100% plasma  65%PAS/35%plasma  RBC'*
B ha I 2z ' -~ H ° WNV 7.2 x 10°(5.85)  1:400 1800 (3.25) 19 2 2
@ % } . [ n 1 5 . WNV >6.8 >6.3 >6.3 N/A
5_ S E : 9 e E DENV 7.79 x 10" (7.89) 1:10 7790 (3.89) DENV 5562 462 >4.12! >6.62
o ﬁ g L o o Ry ZIKV 8.3 x107(7.92)  1:10° 83,565 (4.92) 2 24 24 25
O O (@) 1000 %) o . ZIKV >6.6 >5.2 >5.4 >6.0
O i CHIKV 13 x 10°(811)  1:100 1.3 x 10° (6.11) 2 N 6 -
U i S S L] o] a Babesia microli 11,022 (404)  1:100 110.2 (2.04) CHIKY 27 63 >o4 >
NAT+ Ab_ Ab+ NAT+ Ab+ @) NA>T‘/Ab— ’ ' ' ’ ' Babesia microti >4.9' >4.5228 >4.9% >5.0%
ZIKV CHIKV © B. microti NAT+/ 299 x 10°(647)  1:100 29,906 (4.48) Plasmodium falciparum  >6.5' >6.5° 26.6° >5.2%
] | Ab+ Trypanosoma cruzi >6.7" >8.4° 27.82 N/A
[ ; g : NAT+ Ab+ R—
~ 00- S~ 1000000
D e F [ B . .
s - i - @ » PR canreduce the levels of WNV, DENV, ZIKV, CHIKV and B. microti
g - F =T : i .
8 ittt 2] 8 o bt characterized in blood donors
NAT+ Ab- Ab+ NAT+ Ab- Ab+
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Increasing Blood Availability

TABLE 4 Number of donors deferred for risk of infection with or testing reactive for vector-borne pathogens at the American Red Cross

in 2019"
 FDA allows PR as an -
Number of additional RBC
a Ite rn ative to: Vector- Available U.S. Number of Number of additional platelet donations with S-303/
borne agent  mitigation options deferred donors  donations with A/UVA PRT" GSH PRT"
o Screening for WNV MP-NAT/ID-NAT 45 5 40
Babesia Deferral, ID-NAT, 89 9 80

Babesia, in addition -

to bacteria and Plasmodium  Deferral due to travel, 2667 24,006
PRT

CMV

Trypanosoma  Deferral, first time 951 95 856
D cruzi serology
O onor deferra IS for Total 27,758¢ 2776 24,982
Ba beS Id ) an d m OSt *The number of donations from ARC blood donors deferred in 2019, as required by FDA guidance due to affirmative responses to donor questioning for risk of
. Plasmodium infection due to travel and those deferred due to reactive results following testing by NAT or antibodies to WNV, Babesia, or T. cruzi are reported.
rece nt|V Mma I arld PBased on 10.35% of all collections during 2019 at the ARC representing platelet donors (476,752 collections involving apheresis-derived platelets/4,605,660

total collections including 4,128,908 involving whole blood or apheresis-derived red cells).
1.79 donations/donor based on 4,605,660 donations in 2019 from 2,574,695 donors.

» 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
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Gaps and Cumulative Benefits

Classic Agents




Progresses in HIV Prevention and Treatment - Impact on Blood Screening

2021 2022
UK Canada
No MSM No MSM

7

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

guidance

UK3M Canada 3M
i TTIMS 1(2015-2020) | TTIMS 2 (2020-2025) ' A >
1 (20212022)®

2015 2020 2023
MSM12M MSM 3M No MSM

FDA FDA FDA

guidance guidance draft
guidance

Recommendations for Evaluating
Donor Eligibility Using Individual
Risk-Based Questions to Reduce the
Risk of Human Immunodeficiency
Virus Transmission by Blood and
Blood Products

» Residual risk with window period infections

= DHOQ questions about sexual risk

| Ending
| the

HIV
Ending the HIV Epidemic in the U.S. (EHE) |BA3GIS 0
& i

Diagnose all people Treat people with HIV Respond quickly to
with HIV as early as rapidly and effectively potential HIV outbreaks
possible. to reach sustained viral to get needed
preven tion an d
treatment services to
people wha need them.

PEP

Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Protecting People™

Prevent new HIV
transmissions by using
proven interventions,
including PrEP and
syringe services
programs (SSPs).

PreP

suppression.

TEST ART

Long-Acting Injectable ART/PrEP

= Risk with ARV intake - suppressed viral loads

= DHQ questions about drug intake

= Non-compliance

= U=U(sexually)vs. UzU (transfusion)

Draft Guidance for Industry

LA NAT-positive

Serology-positive

[ —
- 30
HIVRNA Antibodies
Natural infection Natural infection
- ART = =« Earl ART/PrEP(?)
— =« Earl ART/PrEP
25
Q
-
-
3
20 4
Q
-
=
__________ g

HIV RNA (copies/mL)

Days Following HIV Acquisition

Recreated by Marion Lanteri
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Using PR to cover current limitations .

 To cover current limitations * Toincrease availability RBC PR is not yet available

o Donor selection o Forapheresis PL or PLT
= Non-compliance donations followed by PR A

= Recentrisk/ ARV = Remove sexual risk 100 | -
o Blood screening behavior questions (new e
= Window Period partner/ ARV intake) 10

103
HIV RNA-Limijt of Detectian

= ART suppressed o Operationally feasible 102 L i

10 i
\ = I Suppr‘essedVIL : ‘ /

3 Preparedness(e_g.Monkeypox) >Accepting more donors 1o 5 10 15 20 25 30 3 40 45 50

Days Following HIV Acquisition

NAT-positive

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

 With universal PR

107 z o Remove more deferrals for all
108 | '
05 . « 2023 ISBT abstract (Domingue et al.)

:3‘3' o "Using pathogen reduction and blood

102 L8/RACL blef et screening to mitigate HIV, HBV, and

Window Window S~ o

] - 4 Suppressed VL 10 \Pemd SuppressedVl:- - HC V tranSfUSion_transm itted

——

5 10 20 25 30 35 To 5 0 15 20 25 30 35 40 infections aﬂ-erchanging SeXUGI
Days Following HIV Acquisition Days Following HIV Acquisition .
behavior deferrals.”
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+ HEV?
Pathogen

HIV-1/2

HCV

HBV

HTLV-i/II

T. pallidum

WNV
Babesia

T. cruzi*

CMV*
Total

Can we simplify routine testing ? Using PR +NAT

Nucleic Acid-Based Screen

Possible discontinuation of
serology-based screening?

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

Multiplexing NAT?

Marion LANTERI for IPFA/PEI meeting - May 10 - Bologna, Italy
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Blood Safety and Availability

* The problem with EID « Pathogenreduction « Blood screening:
o Unpredictable o Broad spectrum inactivation o Apilar of blood safety
Def s ts blood = Bacteria, viruses, parasites, leukocytes
eferrals impacts bloo . - . SE ;
0 T dp g o Platelet sustainability during outbreaks WIRUSES, PeERies
aval a. lnIty, aonor retention, = CHIKV, DENV, ZIKV o Decreased risk of TTI
recruitment _ .
o Plasma safety = <1in 2 million
» EID outbreaks will continue " CCPduringiCOVID=13 pandemic o Can be multiplexed
= PR-Cryo
i = D d cost
o Climate change o Preparedness ecrease cos.
o Travels = Scalable strategic approach o Allows for surveillance
o Deferrals can be relaxed = Prevalence/Incidence
= Malaria/babesia/ZIKV/WNV/HIV/Vaccines = Risk of TTI
= Toincrease donorinclusion/blood availability = Public Health surveillance
o Not available for RBC
» Universal PR
o Change of paradigm in blood safety .
o Relaxing deferrals/screening » PR+NAT

o Increasing blood availability
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|talian Gelato!
We'll go for more tomorrow (come with us...)
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