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Objectives

‘ Platelet Transfusion Bacterial Risk

‘ US Food and Drug Administration (FDA) Guidance

‘ Bacterial Risk Control Strategies

[
‘ Implementation at Northwell Health
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Platelet Transfusion Bacterial Risk

Northwell Health~

Bacterial contamination of platelets is the leading cause of transfusion
transmitted infections due to room temperature storage

1: 5000 platelet units estimated to have bacterial contamination

Depending on the source and surveillance method, 1:10,000 to
1:100,000 transfusion-transmitted septic reactions

Highest risk of transfusion transmitted infections are in platelets that
are on days 4 or 5 of shelf-life, with majority of septic transfusion
reactions and fatalities occurring on those days

Risk has persisted despite the implementation of single unit culture >24
hours and preventive measures (collection technique, diversion of 1
part of collection) and fatal transfusion reactions from undetected
contaminated platelets continue to occur.




Fatalities Reported to FDA - Annual Summary for FY2018

Table 3: Transfusion-Associated Fatalities by Complication, FY2014 - FY2018

B FY14 FY14 FY15 FY15 FY16 FY16 FY17 FY17 FY18 FYI8 Total Total
Complication  n, A No. % No. A N % N % No. %
Anaphylaxis b 7% b 5% 5 12% R% 2 6% 14 | 8%
Contamination I 1 3% 5 14% 5 12% 7 19% 7 23% 25 14%
HTR (ABO) 4 13% | 2 5% 4 9% 1 3% 2 6% 13 | 7%
ggmn— 4 13% | 4 | 11% 1| 2% 6 | 16% | 4 | 13% | 19 | 11%

Dlatalat
gzggt‘ff"e 1 3% 1 3% 1 2% 0 0% 0 0% 3 2%
TACO 5 17% | 11 | 30% | 19 | 44% | 11 | 30% | 12 | 39% | 58 | 32%
TRALI' 13 | 3% | 12 | 32% ] 19% 9 24% 4 13% | 46 | 26%

e Bacterial contamination of platelets accounted for 72% of fatalities from microbial
contamination in 2014-2018
* Both aerobic and anaerobic bacteria implicated
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Active vs Passive Surveillance of Bacterial Contamination of Platelets

1991-2006 2007-2013

* None detected by passive surveillance
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Surveillance Active Passive Odds Ratio | Active

(N: 102,998) (N:135,885) (95% C.I.) (N: 51,440)
Bacterial 50 2 32.0 20
Contamination  485/mill 15/mill (8.0-135.0) | 389/mill
Sepsis 16 2 10.6 5*

‘ 155/mill 15/mi||\ (2.4-45.9) | | 97/mill |

Death 1 1 1.3 1*

10/mill 7/mill (0.01-21.1)‘ 19/mill \

Jacobs MR CID 2008
Hong H Blood 2016



Implementation of FDA Guidance to Enhance Safety of Platelets
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» Final guidance published in
September 2019 with target
implementation date of
March 31, 2021

» Implementation delayed to
October 1, 2021 due to
COVID-19 pandemic
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Bacterial Risk Control Strategies for

Blood Collection Establishments and

Transfusion Services to Enhance the

Safety and Availability of Platelets for
Transfusion

Guidance for Industry

Additional copies of this guidance are available from the Office of Communication, Outreach
and Development (OCOD), 10903 New Hampshire Ave., Bldg. 71. Rm. 3128, Silver Spring,
MD 20993-0002, or by calling 1-800-835-4709 or 240-402-8010, or email ocod(@tda.hhs.gov, or
from the Internet at
https://www.fda.gov/vaccines-blood-biologics/guidance-compliance-regulatory-information-
biologics/biologics-guidances.

For questions on the content of this guidance, contact OCOD at the phone numbers or email
address listed above.

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

Center for Biologics Evaluation and Research
September 2019

Updated December 2020




Three Types of Bacterial Risk Reduction Strategies

» Primary testing: Direct testing for infectious agents: Large Volume
Delayed Sampling (LVDS)

» Secondary testing by culture or bacterial detection with an FDA-
approved “rapid test”

» Pathogen reduction technology (PRT)
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FDA Guidance: Bacterial Testing of Platelets

Single-Step Strategies:
1- Large Volume, Delayed Sampling (LVDS) = 36 hours (5-day expiration)

2- Large Volume, Delayed Sampling (LVDS) = 48 hours (7-day expiration)
3- Pathogen Reduction (5-day expiration)

Two-Step Strategies:
Step 1: Primary Culture = 24 hours (secondary testing = day 3 or = day 4)

_Or_
Large Volume, Delayed Sampling (LVDS) = 36 hours (secondary testing = day 4)

Step 2: Secondary Culture (extend to 5- or 7-day expiration)

_Or_
Secondary “rapid resting” (extend to 5- or 7-day expiration)

Limiting factors: Shelf-life, cost, availability, logistics of implementation
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FDA Guidance: Bacterial Risk Control Strategies— Apheresis and WBD Platelets

Apheresis Pre-storage pools | Single unit of | Post storage
of WBD Platelets | WBD platelets | pools of WBD

LVDS =36 hours LVDS =236 hours  Rapid testing Rapid testing
Pathogen reduction Primary culture  Primary culture
>24 hours + > 24 hours
secondary culture
5 days > day 3

Primary culture 224
hours + secondary

culture =3 days Primary culture Primary culture
Primary culture =24 >24 hours + > 36 hours
hours + secondary rapid secc?ndary rapio

testing

testing

Rapid testing within 4 hours of transfusion for single unit WBD or post-storage WBD pooled platelets
Northwell Health~
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Impact of Increased Volume and Delayed Sampling

on Capacity to Detect Bacterial Contamination
EARLY CULTURE
( e ) Culture, 24 hours, small (- )
sampde volume E
@ > o
. by Sen s
Increased Increased
volume of delay before
sampie culture
F ™ )
. 0 g,
(&)
” ’go :
% = el N
A 16ml sample is taken from each bag of platelets 36-48 hours after collection. If sample is

negative for bacterial contamination after 12 hours, product can be used for transfusion
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Large Volume Delayed Sampling

Previous
practice:

Aerobic 8 mL
from mother
bag at 24
hours

ﬂ

‘
" Northwell Health-

AAAA

Aerobic and Anaerobic
8ml sample each

I

=
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Single

Take sample 36-
48 hours after
collection from
each bag in
collection

16 ml Single
32 ml Double
48 ml triple

12-hour
minimum
incubation
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LVDS 36 or 48

LVDS 36

 Sampled no sooner than 36 hours
after collection

e Minimum 16ml from each
component (also splits)

* |noculate aerobic and anaerobic
bottles

e Minimum 12-hour incubation
before release (48 hours)

e 5-day expiration (shelf-life can be
extended with 2 step strategy

e ~2 % day usable shelf-life

LVDS 48

 Sampled no sooner than 48
hours after collection

* Minimum 16ml from each
component (also splits)

* |noculate aerobic and
anaerobic bottles

e Minimum 12-hour incubation
before release (60 hours)

* 7-day expiration
e ~4-day usable shelf-life
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LVDS- Platelet Discard Rate % Before & After Implementation of 7-day PCs

Canadian Blood Combined
Services

June 2015-August 2017 (before 7-d PCs)

Apheresis PCs 1.6%

Pooled PCs 3.7%
September 2017-December 2019 (after 7-d PCs)

Apheresis PCs

Pooled PCs

e B
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14.7%
16.3%

16.3%
20.0%
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Large Volume Delayed Sampling

* Increased false positive culture result mostly from anaerobic culture

bottles

* Cost and platelet availability implications
e Cost of additional cultures in bottles, hardware and labor

* Reduced split collection rates due to larger sample size

e Larger sampling volumes results in smaller product volume, which may
result in about 20% of platelet units having up to 10% reduction in

platelet content as compared to previous platelet units
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Pathogen Reduction Technology

» Prevent pathogen replication through irreversible
The INTERCEPT Blood ,
el

damage to nucleic acids
» INTERCEPT: Psoralen +UVA
Dual Storage (D) U - ==

System for Platelets / )

Processing Set

» MIROSOL: Riboflavin + UVA or UVB

» Apheresis platelets stored in plasma or platelet
additive solution (PAS) or pre-pooled WBD platelets

Intercept system approved in the US for Apheresis

platelets (no triple collections)
» Treatment within 24 hours of collection- No holding period or

incubation delays before use. Usable shelf-life ¥4 days

>

» May result in up to 10% reduction in platelet content as
compared to previous platelet units
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Rapid testing- PGD Prime

 Simple, rapid, single use, lateral flow immunoassay for
the detection of GN and GP aerobic and anaerobic

bacteria
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 150ul sample from apheresis platelets collected in
plasma or platelet additive solution (PAS) or WBD single

unit or pre/post storage pools

0444 15 1

May be used as secondary testing to extend shelf-life of
Limit of detection is 103- 10°

apheresis platelets to 5 or 7 days
: CFU/mL
. I 2 for WBD platel
Single step or 2 step strategy for platelets + False neg/pos. results
 Need for QC, proficiency

e Testing within 24 hours of transfusion (4 hours for post- .
testing and competency

storage WBD pools or single WBD platelets)
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Impact of Various Testing Strategies on Platelet Yield and Cost

m Impact on Platelet Yield Relative Cost
S

Primary Culture >24hours None

LVDS Low vield platelets may SS
account for up to 20% of
Inventory
Pathogen reduced May lower platelet yield ~ $S$
S

(Intercept)

Rapid testing (PGDPrime) None

17
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Cold-Stored Platelets

Cold Storage may reduce risk of bacterial contamination of platelets

Better preserved hemostatic function than room temperature platelets
which may be best for actively bleeding patients

* FDA approved for
Resuscitation of bleeding patients (3-day shelf-life, no agitation, 1-6C)

Supplemental approval: treatment of actively bleeding patients when
conventional platelets not available (14-day shelf-life, no agitation, 1-6C)

Yyvy
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Northwell Health

» 23 hospitals, with 14 transfusion services
» Blood/Platelet providers: NYBC (90%)
» NYBC Platelet distributions to Northwell Health:

»2019 - 13,967
»2020 - 14,157

»2021-15,711
» Conversion to 7-day LVDS 48 (both LVDS and low yield LVDS) in April 2021

» Pathogen-reduced platelets supplied when LVDS not available
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Large Volume Delayed

Sampling (LVDS) Platelets

E5073V00
APHERESIS

PLATELETS

IRRADIATED

LEUKOCYTES REDUCED

BACTERIAL MONITORING 7D

____mlL containing approx ____mL ACD-A
CONTAINS APPROX E11 PLATELETS
Store ot 20to 24 C

<~
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Bacterial Monitoring
7 Day Expiration

Platelet Count on each bag
includinglow yield < 3.0 x
10E11

Pathogen Reduced
(Psoralen-Treated) Platelets

Pathogen Reduced

Platelet Bag Size

Conventional
Platelet Bag

No irradiation Sticker on
Pathogen Reduced Platelets



Round Robin - Platelet-sharing Program Between 14 Transfusion Services

Cold Spring Harbor
m Hu on

Transfer Platelets
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Tertiary Hospital
computer system
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North Shore University Hospital (NSUH)

» 800 beds, tertiary care hospital, flagship hospital at Northwell Health

» Care in all medical and surgical specialties

Level | trauma center

Cardiovascular services

Cancer Center

Hematopoietic and solid organ transplant services
Maternal-fetal medicine and women's health
Orthopedics

Gastroenterology

» NYBC Platelet distributions to NSUH
» 2019 — 6246
» 2020 - 5570
» 2021 — 7645
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2021 Platelet Transfusions- North Shore University Hospital

100%
90%
80%
70%
e 22% of LVDS Platelets are low yield
50%
40%
30%
20%
10%
Jan Feb Mar pr May Jun Jul Aug Sep Oct Nov Dec

X X X X X X X K R

0%

LVDS Implementation

B % Pathogen Reduced Platelets ™ % Single Donor Platelets (Culture =24 hours)
% LVDS Platelets (>=3.0 x10711) ® % Low Yield Platelets (2.5-2.9 X 10711)
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Platelet Transfusions - North Shore University Hospital

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
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Jan

January- August 2022

1911

16% of LVDS Platelets are low yield

Apr May Jun Jul Aug

B % Pathogen Reduced Platelets
% LVDS Platelets (>=3.0 x10711)
B % Low Yield Platelets

Feb Mar
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Platelet Bacterial Contamination Recalls from NYBC at Northwell Health

- Total recaII Discarded# STR #

2020

2021 Pre-LVDS 2 0 2 0
2021 Post-LVDS 18 9 9 0
2022 to date 13 3 5 0

» 17 Transfused units since 7-day LVDS implementation:
» 11 products — Cutibacterium acnes (from 8 collections)
» 2 products — Dietzia papillomatosis (from 1 collection)
» 4 products — False positive (from 2 collections)

» No septic transfusion reactions

Northwell Health~
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Recall Notification from Blood supplier

Transfusion Service Staff check the final disposition of the product

N\

/

Transfused

Not transfused

Y

Quarantine the product

Transfusion Service MD assess

the potential clinical
significance

!

Transfusion Service MD

determine the final
disposition of the product

Complete the product recall
summary form

Complete the Supplier
notification form and
returned to the supplier

\ 4

complete the product
recall summary form

Fill the Supplier notification
form and return to the supplier
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Platelet Bacterial Contamination Recalls — Northshore University Hospital

- Total recaII Discarded# | STR#

2020 0 0
2021 Pre-LVDS 0 0 0 0
2021 Post-LVDS 4 2 2 0
2022 to date 2 2 0 0

» 5 recalls from main blood supplier, 1 recall from secondary supplier

» 2 products transfused — Cutibacterium acnes
» 2 products transfused — no growth
» No septic transfusion reactions

» 1 product discarded — Gram positive Coccobacilli
» 1 product discarded — Positive blood culture

Northwell Health~



Percentage of LVDS Platelets with >48 Hours Shelf-life

PLTs Aging - 48 Hours or Better to Expiration

90% 88.5% -200%
85.2%
83.5%
80%
71.9%
70%
2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4 2022 Q1 2022 Q2
2020 2021 2022

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
Glen Cove Hospital 90.5% 81.8% 95.8% 92.6% 93.1% 96.3% 100.0% 91.3%
Huntington Hospital 90.8% 88.0% 86.6% 92.2% 97.4% 97.4% 96.3% 95.8%
John T. Mather Memorial Hospital 86.2% 90.7% 83.9% 92.7% 94.9% 95.2% 97.0% 96.4%
Lenox Hill Hospital 79.1% 85.1% 71.9% 89.6% 87.6% 90.3% 88.9% 83.9%
Long Island Jewish Forest Hills 95.7% 91.1% 92.3% 98.5% 92.9% 92.1% 92.6% 88.8%
Long Island Jewish MC 87.5% 86.6% 80.2% 92.7% 95.4% 95.1% 73.6% 75.4%
Long Island Jewish Valley Stream 91.2% 76.2% 93.2% 94.7% 96.6% 90.6% 95.2% 94.4%
Nassau University MC 86.8% 91.8% 84.3% 98.2% 99.2% 96.1% 89.0% 84.8%

[ North Shore University Hospital 46.0% 48.4% 40.7% 71.2% 79.7% 82.4% 71.7% 83.4% ]

MNorthern Westchester Hospital Center 100.0% 100.0%
Peconic Bay MC 76.1% 82.6% 76.4% 95.8% 100.0% 94.4% 93.9% 97.4%
Phelps Memorial Hospital 100.0%
Plainview Hospital 97.5% 98.1% 84.4% 100.0% 100.0% 98.3% 100.0% 97.7%
South Shore University Hospital BLD 78.0% 77.2% 72.4% 90.8% 98.2% 98.6% 99.6% 94.0%
Staten Island University Hospital Naorth 88.0% 89.2% 79.3% 92.3% 94.7% 97.5% 94.5% 93.7%
Staten Island University Hospital South 44.4% 64.3% 66.7% 53.8% 66.7% 55.6% 77.8% 47.4%
Syosset Hospital 100.0% 90.0% 90.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Grand Total 71.9% 72.9% 66.3% 84.5% 88.5% 90.0% 83.5% 85.2%
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Platelet Outdates at Northwell Health

IMPACT OF INTRODUCTION OF 7 DAY PLATELETS WITHIN A PLATELET TRANSFER PROGRAM
2021 TOTAL APHERESIS PLATELET EXPIRATIONS PRE AND POST 7 DAY LVDS PLATELETS (14 HOSPITALS)

MAR

APR

MAY

JUN

14

JUL

14

AUG SEP OCT NOV DEC
Pre 7 Day LVDS | Post 7 Day LVDS | Post 7 Day LVDS
(Actual) (Projected) (Actual)
# Outdated 240 480 165
Units

# Units 4,877 10,834
Acquired

Rate of 4.9%
Outdates



https://aabb.confex.com/data/abstract/aabb/2022/Paper_10867_abstract_10676_0.jpg
https://aabb.confex.com/data/abstract/aabb/2022/Paper_10867_abstract_10792_0.png
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January 2021- June 2022 NSUH Platelet Transfusion- Hematology

January  February March April May June July August  September  October November December January February March April May June
432 339 439 342 494 473 580 564 594 456 568 517 537 546 387 409 508 422
Average = 388 Average =530 Average = 468
Per patient usage = 9.9 Per patient usage = 17.5 Per patient usage = 16.8

30% increase in platelet transfusions since May 2021
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Summary
» Bacterial contamination of platelets is recognized as a serious risk of

transfusion
» Multiple strategies have been introduced to mitigate the risk of bacterial

contamination of platelets including large volume delayed sampling (LVDS),
pathogen reduction technology, and secondary testing
» Shelf-life, Cost, logistics, and availability impact implementation decisions
» Implementation of LVDS platelets at Northwell has led to increased
bacterial detection rate and decrease in platelet outdates

» The impact of low yield and older platelets on the increasing number of
platelet transfusions since implementation of 7-day platelets is being

evaluated
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Transfusion reactions are associated with platelets
contaminated with a bacterial loads of 210> CFU/ml|

1012 l
: *
10 Contaminated platelets
1991-2017
10 =

& = N=80 (70 transfused)
=  10° >
E . ®
= (i} A + Srtaphylococcus epidermidis
(Yt 1 03 ........... T B et S ——— A e e e M S A R e B S S R
8 5 X » -

- . ° . a ® Staphylococcus aureus

= b4 - X @
- 3 ® + Staphylococcus lugdunensis
3 10¢ g ® L2 X A
o * o Staphylococcus wameri
'E 1 05 '_("T'Tr" "'"Tm’*"'m""fm"'mv'."'“'r"mememT—”_
— * * o * Viridans group streptococcus
8 R
3 104 e ° e = e Streptococcus bovis
© . e
®© 102 - % K- o e Bacillus cereus
@ sged o ©

102 ‘_6“ < - - 2 + Pseudomonas aeruginosa

% + Serratia marcescens

4 Acinetobacter baumannii
0 1 1 1 1 ] I
Not used None Mild Moderate Severe Life- Fatal

threatening
Reaction grade
IR Northwell Health- Jacobs MR BPAC 2018
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Distribution of bacterial species in confirmed positive BacT/ALERT® screening of pooled BC derived
platelets [2013—-2019]. The proportions and absolute numbers of bacterial species are shown in (A),
and the composition of species in the group “Other” (n=150) is shown in (B). BC, Buffy coats

A B u Bacillus spp.

u \iiridans streptococci

u Beta-hemolytic streptococci
® Corynebacterium spp.

® Micrococcus luteus

# Gram-positive rods

B Bacteroides spp.

= Combination

® Kocuria spp.

= Nonfermenting Gram-negative rods
® Gram-negative rods

= Peptostreptococci spp.

| —<<

= Rothia spp.

= Enterobacterales

= Actinomyces spp.

® Anaerobic Gram-positive rods
u Clostridium spp.

" Fusobacterium spp.

® Gram-positive cocci

B S. aureus

u Cutibacterium spp. u Coagulase-negative staphylococci
m S. saccharolyticus = Other

E. faecalis

Northwell Health~
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[ALERT® screening of pooled

Bacterial species in Bac

BC derived platelets positive before (A) and after (B) 48
hours [2013-2019]. BC, Buffy coats

Positive >48 hours

“ Cutibacterium spp. (78%)

Positive <48 hours

® S. saccharolyticus (12%)

= Coagulase-negative staphylococci (74%)
% Coagulase-negative staphylococci (2%)

' ~ Beta-hemolytic streptococci (3%)
. ™ Viridans streptococci (4%)
® Corynebacterium spp. (1%)
® Bacteroides spp. (1%)

" Bacillus spp. (7%)
Gram-positive rods (1%)

“ Other (12%)
® Micrococcus luteus (1%)

« Other (3%)

-
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Apheresis Pre-storage pools | Single unit of Post storage

of WBD Platelets | WBD platelets |pools of WBD

LVDS =48 hours NA NA NA

LVDS =36 + secondary NA NA NA
rapid testing

703Ys  \\Ds >36 + secondary  NA NA NA

culture =24 days

Primary culture 224 NA NA
hours + secondary
culture =24 days

Primary culture 224
hours + secondary rapid
testing
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Platelet damage Low

| iill | |

: uvc ' UvVB | UVA : Visible
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I | I I

I I

I |

: Theraflex ! : :

| L : | :

| | I |

400 450

Wavelength, energy, and dose for pathogen reduction/inactivation technologies compatible with platelets.
Irradiation doses for each technology are 3 J/cm? (INTERCEPT), 6.2 J/mL (Mirasol), and 0.2—
0.3 J/cm? (THERAFLEX)

-
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Pathogen Reduced Platelet Labeling

AB \\ = Labeled as:
APHERESIS
APHERESIS i, ‘\\\ : PLATELETS
sucorerevees [T L LEUKOCYTES
' \\\\\\\\\\\\\\\\\\\\\ REDUCED

APHERESE\E’S
TEL W UCED
pu\\mwv'?i”‘ =

= Note new wording added
to label: PSORALEN-
TREATED

cerus®



Irradiated VS. Pathogen Reduced Platelet Labeling

« PSORALEN TREATMENT (Pathogen
Reduced) or IRRADIATION ARE BOTH FDA
APPROVED METHODS to prevent
Transfusion Associated Graft vs. Host
Disease (TA-GVHD)

* The bag will not contain the Rad Sure
irradiated sticker:

= A vyellow auxiliary sticker or tag as
pictured id added to a PSORALEN-
TREATED PLATELET.

ﬁﬁy NDICATOR
||||||||||||||||||||l|||||||

xxxxxxxx

PSORALEN TREATMENT of platelets is an FDA approved
alternative to IRRADIATION of platelets.

PSORALEN TREATMENT is also equivalent to a CMV
Safe platelet.

PSORALEN-TREATED platelet products are functionally
equivalent to conventional platelets.

cerus®



What are the benefits of Pl technology to patients?

v v v

Reduce the risk of Eliminate the need for Eliminate the need for

transfusion- serologic testing for irradiation to prevent

transmitted infections cytomegalovirus transfusion-associated

for patients (CMV) and production graft-vs-host disease
of CMV-reduced-risk (TA-GVHD).
components

«No holding period or incubation delays before use- treatment within 24 hours of collection

Adda
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Phototherapy and Psoralens

 USA INTERCEPT Package Insert

» Contraindicated for preparation of platelet components intended for
neonatal patients treated with phototherapy devices that emit a peak
energy wavelength less than 425 nm, or have a lower bound of the
emission bandwidth <375 nm, due to the potential for erythema
resulting from interaction between ultraviolet light and amotosalen.

* Most, if not all phototherapy devices used on
neonates in the US emit a peak wavelength > 425
nm and none have a lower bound of the emission

bandwidth < 375 nm.

Northwell Health~
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