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2) : Li K Tan et al. Advances in Infectious Diseases, 3 : 1-9 : 2013
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2015 #16 May 1, 2015
Stakeholders Explore Challenges, Opportunities in Pathogen
Reduction

Pathogen reduction technologies, which inactivate a host of bacteria and viruses
in blood products, have the potential to improve blood safety but the road to im-
plementing these costly systems remains unclear, according to blood community
stakeholders at a symposium this week. Despite barriers to providing pathogen
reduced (PR) blood products, the interest in these technologies was apparent at
the AABB Symposium on Implementation of Pathogen-Reduced Blood Compo-
nents in Bethesda, Md. on April 27 to 28.

Background and Key Challenges. The symposium was convened by an AABB
committee established to address the growing interest in implementing PRT on
the heels of FDA approval of two such technologies and ongoing consideration of
a third. Attendees agreed that pathogen reduction technology (PRT) would offer a
proactive approach to blood safety and will largely eliminate the risk of transfu-
sion reactions caused by bacterially infected platelets, but the cost of PRTs
remains a major barrier. In addition, numerous speakers highlighted the im-
portance of robust hemovigilance systems to track the efficacy and long-term
effects of PR blood products.

The Health and Human Services Advisory Committee on Blood and Tissue Safety
and Availability (ACBTSA) recommended in 2008 implementing PRT when it
becomes available, as developing new screening tests to protect against emerging
pathogens is often time consuming, cumbersome, and costly, said Harvey Klein,
MD, of the National Institutes of Health. Further, PR offers the advantage of inac-
tivating a wide array of viruses and bacteria, rather than waiting until a significant
infectious threat is identified and tests are developed.

In 2013, FDA approved Octapharma’s Octaplas, solvent-detergent treated plasma,
and in December 2014, it approved Cerus’ Intercept Blood System, the first path-
ogen inactivation (PI) system approved in the US for plasma and platelets.
Terumo BCT is continuing to develop the Mirasol PRT System. However, there
are many barriers to adopting of PRT, including:

e The perception that the blood supply is already “safe enough;”

e No single PRT method can treat all blood components;

e The inability of current PRTs to inactivate all infectious agents;

e Concern over potential risks to transfusion recipients from residual chem-
ical agents used to inactivate pathogens; and

(continued on page 3)
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Pathogen Reduction Symposium (continued from page 1)

o The high cost of PRT in the absence of favorable health economic analyses or an adequate reim-
bursement schema.

PRT offers an attractive option for preventing bacterial contamination of platelets, which remains the
most important infectious risk in transfusion medicine with a residual risk of about 1 in 2,000 platelet
units transfused, said Jim AuBuchon, MD, president and CEO of Bloodworks Northwest. Studies in the
US and abroad show that existing PRTs effectively inactivate the relevant bacteria and that PR platelet
products appear effective in controlling bleeding during chemotherapy-induced thrombocytopenia, de-
spite decreased platelet count and corrected count increment (CCI) of transfused PR platelets.

Updates from PRT Manufacturers. Representatives from three companies that produce PRT updated
the audience on continuing efforts to demonstrate the efficacy of PR products and secure regulatory ap-
proval for a wider array of PR blood products. Cerus intends to make its Intercept Blood System
available across all blood components. The company is working toward FDA approval of seven-day stor-
age for Intercept-treated platelets in 100 percent plasma and platelets stored in platelet additive solution
with the goal of filing for approval by the end of this year. Cerus is also investigating PR cryoprecipitate
and has ongoing US and European studies on PR red blood cell (RBC) products, with the goal of filing
for a CE Mark for Intercept to treat RBCs in Europe by 2016.

Terumo BCT’s Mirasol System holds a CE Mark for the treatment of platelets and fresh frozen plasma,
and continues to be used for whole blood treatment in US Military trials. The company is set to begin a
trial later this year investigating the efficacy of Mirasol-treated plasma-stored apheresis platelets in US
patients with thrombocytopenia (the MiPLATE trial), to support FDA approval. A Macopharma repre-
sentative discussed ongoing studies of its Theraflex MB-Plasma and Theraflex UV-Platelets platforms
(see page 7).

Other Considerations. Brian Custer, PhD, of Blood Systems, highlighted important health economics
considerations related to PRT. PR is quite expensive compared with other blood safety interventions, but
PR may allow for the discontinuation of other blood safety measures, such as bacterial culture, irradia-
tion, and maintenance of cytomegalovirus (CMV)-seronegative inventories. This may offset part of the
cost. For example, PR of platelets is estimated to cost $750,000 to $1 million per quality adjusted life
year (QALY) without the removal of bacterial culture, but may approach $200,000 per QALY or less if it
is discontinued. Extended storage to seven days for PR platelets would reduce the cost of outdates and
further mitigate the cost of PR.

James Barbeau, MD, JD, of Alpert Medical School of Brown University, reviewed legal considerations,
suggesting that the addition of chemicals used in the PR process may alter blood products in such a way
as to open the blood supply chain to liability risks should these products have a negative impact on the
patient.

International Experience. PR has been used routinely in parts of the EU for several years and symposi-
um attendees heard some mixed messages — PR is effective where implemented but cost remains a
concern and barrier for some. The national blood provider in Switzerland began providing 100 percent
PR platelets using the Intercept Blood System in 2011 and has since seen no transfusion reactions caused
by bacterially contaminated platelets, fewer overall and life-threatening transfusion reactions with plate-
lets, and no reports of increased bleeding or clinician inefficiency of PR platelets, said Markus Jutzi,
MD, of Swissmedic. The Swiss blood provider has moved to seven-day storage for platelets.

(continued on page 4)
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Pathogen Reduction Symposium (continued from page 3)

The French national blood supplier provides Intercept-treated platelets only regionally, particularly its
Alsace region and areas affected by Chikungunya virus like Réunion Island, said Pierre Tiberghien, MD,
PhD, of the Establissement Francais du Sang. Intercept-treated platelets effectively prevent bacterial
contamination of platelets, and no cases of transfusion-transmitted chikungunya virus were observed on
Réunion despite extraordinarily high rates in the population. Intercept does not, however, effectively
inactivate hepatitis E virus (HEV), an important concern in France where there appears to be a high HEV
incidence, attributed to dietary customs. French hemovigilance data suggests no decrease in potency of
Intercept-treated platelets, limited (if any) increase in platelet transfusions associated with the use of PR
platelets, and no increase in concurrent RBC use.

Willy Murphy, MD, discussed the factors that led the Irish Blood Transfusion Services to decide against
the use of PR platelets. While PR appears to effectively prevent bacterial contamination of platelets, cost
posed an unacceptable barrier to approval for implementation. Two Canadian blood suppliers also pre-
sented considerations regarding PRT, but Canadian regulators have yet to approve any PRT for cellular
components.

Michael Murphy, MD, of the University of Oxford, discussed an April 2014 report by a working group
convened by a blood safety advisory committee of UK ministers and health departments (SaBTO), which
recommended against implementing PR for platelets. The committee resolved that existing methods to
control platelet-associated sepsis — diverting the first aliquot of platelet donations, improved donor arm
cleansing, and a sensitive approach to bacterial screening — are sufficient to prevent bacterial contamina-
tion of platelets; no cases were detected between 2009 to 2013. Accordingly, the cost-effectiveness of PI
remains low, especially because other blood screening interventions cannot be removed with the imple-
mentation of PR unless PRT becomes available for RBCs or whole blood, according to SaBTO.

Perspectives on US PRT Implementation. US regulators recognize the potential value of PRT, but the
sustainability of the current US blood system and the disconnect between safety initiatives and payors
presents barriers to funding and implementing new blood safety interventions, like PRT, said Jay Meni-
tove, MD. A newly formed ACBTSA sub-committee on the sustainability of the US blood supply could
help move this issue along, as it aims to investigate the development of and current cost structure for
blood capacity of the US blood system. He highlighted a Risk-Based Decision-Making Framework, de-
veloped by the Alliance of Blood Operators, which provides a framework for balancing the risks,
benefits, and cost-effectiveness of blood safety interventions.

Richard Kaufman, MD, of Brigham and Women’s Hospital in Boston, presented key considerations from
a hospital perspective on implementing PRT, emphasizing that hospital blood banks are cost centers and
that administrators primarily want to know the return on investment and how PRT compares to other
interventions. Similarly to previous speakers, he highlighted the potential to offset PRT costs by eliminat-
ing other interventions and minimizing platelet outdating via increased dating.

Ed Snyder, MD, discussed Yale-New Haven Hospital’s approach to implementing PR. He suggested that
widespread adoption of PR may require an FDA mandate and accrediting organizations, like AABB and
the College of American Pathologists (CAP), requiring PR in their standards. Dr. Snyder added that the
Centers for Medicare & Medicaid (CMS) must reimburse hospitals for the additional cost of PR. Main-
taining a dual inventory of PR platelets and standard issue platelets would present logistical difficulties,
suggesting that moving to a 100 percent PR-platelet inventory is preferable, according to Dr. Snyder.

(continued on page 5)
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Pathogen Reduction Symposium (continued from page 4)

Christopher Nare, MT(AMT), MS, of Blood Bank of Delmarva (BBD), discussed his blood center’s on-
going six-month project to implement the Intercept Blood System. In the interest of patient safety, the
blood center signed a contract with Cerus in January 2015 to implement Intercept and is dedicating sig-
nificant staff and financial resources to get the ball rolling. Notably, BBD spent more than $200,000 on
equipment, and redesigned a platelet and plasma processing area with the capability to eventually achieve
100 percent PR-platelets and plasma. BBD is collaborating with Cerus and working to identify in-state
hospitals interested in Intercept products, educate clinicians, and identify appropriate patient populations
for PR-products.

ABC CEO Christine Zambricki, DNAP, CRNA, FAAN, discussed potential paths to securing payment
for PR, including pass-through costs, carve-out costs, a utility model, seeking increased payments from
insurers, or offsetting costs with previously discussed tests/processes that could be eliminated or changed
with the implementation of PR. She emphasized the urgent need to study the gap in the blood economy
between what the blood community needs to sustain a safe blood supply and the current state in order to
inform the appropriate reimbursement model for the future.

Susan Stramer, PhD, of the American Red Cross (ARC), reviewed ARC’s experience providing PR blood
products through the Treatment Use (TRUE) Study being conducted with Cerus to provide access to
Intercept-treated platelets in Puerto Rico where the ongoing dengue and chikungunya epidemics are sig-
nificant. Currently, five hospitals are participating in the study, and ARC released its first Intercept-
treated platelet order on March 11. ARC hopes that the experience from the TRUE study will help facili-
tate widespread implementation of PR in the US.

The symposium ended with a robust open discussion session and some closing remarks from AABB
President Lynne Uhl, MD, who thanked attendees and speakers for sharing their insights in the interest of
advancing efforts to implement PR.
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Figure 5: Microbial Infection by Implicated Blood Product, FY2009 through FY2013

45
4
3.5
. 3
2 2.5
R
1.5
1
0.5 -
91 Platelets
RBC Pooled Platelets Pherec
BFY09 0 1 4
EFY10 1 1 0
FY11 1 1 2
BFY12 1 1 1
mFY13 2 0 3
Blood Product

Red Blood Cells microorganisms: B. microti (4), P. fluorescens (1)

Pooled Platelets microorganisms: S. aureus (1), E. coli (1), S. pneumoniae (1), S. Marcescens (1)

Platelets Pheresis microorganisms: S. aureus (3), S. epidermidis (1), M. morganii (1), S. viridans (1), S. warneri (1), K. pneumoniae
(1), West Nile Virus (1), Acinetobacter sp. (1)
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