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Abstract

Background: Bacterial contamination of platelets remains the leading infectious risk from blood 

transfusion. Pathogen reduction(PR), point-of-release testing(PORt), and secondary bacterial 

culture(SBC) have been proposed as alternative risk control strategies, but a comprehensive 

financial comparison has not been conducted.

Methods: A Markov-based decision-tree was constructed to model the financial and clinical 

impact of PR, PORt, and SBC, as well as a baseline strategy involving routine testing only. 

Hospitals were assumed to acquire leukoreduced apheresis platelets on day 3 post-collection, and, 

in the base case analysis, expiration would occur at the end of day 5(PR and SBC) or 7(PORt). 

Monte Carlo simulations assessed the direct medical costs for platelet acquisition, testing, 

transfusion, and possible complications. Input parameters, including test sensitivity and specificity, 

were drawn from existing literature and costs(2018 US$) were based on a hospital perspective.

Results: The total costs per unit acquired by the hospital under the baseline strategy, PR, PORt, 

and SBC were $651.45, $827.82, $686.33 and $668.50, respectively. All risk-reduction strategies 

decreased septic transfusion reactions and associated expenses, with the greatest reductions from 

PR. PR would add $191.09 in per-unit acquisition costs, whereas PORt and SBC would increase 

per-unit testing costs by $31.79 and $17.26, respectively. Financial outcomes were sensitive to 

platelet dating; allowing 7-day storage with SBC would lead to a cost-savings of $12.41 per 

transfused unit. Results remained robust in probabilistic sensitivity analyses.

Conclusions: All three strategies are viable approaches to reducing bacterially contaminated 

platelet transfusions, although SBC is likely to be the cheapest overall.
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Introduction

While numerous risk-reduction strategies have dramatically improved the safety of the US 

blood supply, bacterial contamination of platelets (PLTs) continues to be a substantial cause 

of transfusion-associated morbidity and mortality1,2,3,4. As a leading risk of infection from 

blood transfusion, contaminated PLTs are estimated to cause septic transfusion reactions in 

approximately 1 in 100,000 transfused platelet products, with nearly 20% of these expected 

to be fatal5. Because the symptoms are often non-specific, the true incidence of serious or 

fatal septic transfusion reactions may be substantially underestimated6. Even with 

conservative estimates, this risk far exceeds the combined risk from HIV, HCV, and other 

blood-borne viral infections7. Transfusion-transmitted infections also can be associated with 

significant financial consequences8.

Bacterial contamination of transfused PLTs is often attributable to entry of small quantities 

of skin flora at the time of phlebotomy or collection from asymptomatic donors with 

subclinical bacteremia1,3. Furthermore, room-temperature storage of PLTs provides a 

favorable environment for most organisms to grow. Although routine culture is undertaken at 

blood centers at a minimum of 24 hours after collection and prior to release to hospital 

transfusion services, bacteria - if present - may still be in a lag phase or may have a long 

generation time, with levels not sufficient to be detectable at this stage9,10. It is also possible 

that bacteria in contaminated units may grow poorly in the aerobic conditions of PLT 

storage10 or may be present as biofilms, making them unavailable for sampling1. It is 

estimated that only 20-40% of contaminated units are detected through routine primary 

culture11,12,13, allowing for the possibility of contaminated units being transfused. Primary 

culture may have particularly low efficacy in detecting slow-growing Gram-positive 

bacteria1,14,15.

Although implementation of additional safeguards such as diversion pouches and 

standardized phlebotomy site cleaning have reduced contamination rates by 50–75%, 

residual risk remains unacceptable16,17,18,19. Draft guidance from the Food and Drug 

Administration (FDA) was issued in 2016 to promote the use of additional measures to 

address bacterial contamination1, including pathogen reduction (PR) and secondary bacterial 

testing. In the US, the only currently available FDA-approved PR technology is a 

psoralen/UV irradiation system (INTERCEPT), which can treat PLTs at blood collection 

establishments within 24 hours after collection, and has been shown to effectively inactivate 

a broad range of viruses, bacteria, and parasites20. Secondary testing is an alternative to PR, 

and can be conducted by a hospital transfusion service using either a culture-based system or 

a point-of-release test (e.g., Verax) less than 24 hours prior to transfusion.

Both of these approaches may have disadvantages; PR may be costly since each unit would 

incur a large fixed fee, and point-of-release testing (PORt) may be difficult to implement 

given the unpredictable blood supply needs of a transfusion service. Since the FDA guidance 

was issued, secondary bacterial culture (SBC) has been proposed as a third risk-reduction 

approach. SBC would be conducted after PLTs had been received by a hospital, in an effort 

to identify contaminated units that had escaped detection during primary culture. One large 
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academic medical center implemented SBC for all apheresis PLTs and found the approach to 

be effective at reducing the risk of transfusion-transmitted sepsis22.

There is currently no standardized practice to address the residual risk of bacterially 

contaminated PLT transfusions. To further guide decision-making in this area, this study 

provides a comprehensive financial analysis of three alternative risk-reduction strategies.

Materials and Methods

A Markov-based decision tree (TreeAge Pro Suite 2018, Williamstown, MA) modeled the 

direct medical costs and transfusion outcomes associated with three alternative strategies to 

reduce bacterial contamination of apheresis PLTs: PR, PORt, and SBC. Outcomes for each 

of these strategies were compared to those using a “baseline” strategy, characterized by 

routine testing only. Microsimulations were run to track the path of individual apheresis PLT 

units under each of these approaches, from the point of acquisition by a hospital transfusion 

service, through testing and possible disposal due to positive test results, transfusion, or 

expiration. Accumulated costs and outcomes associated with each unit were tracked. A base-

case scenario was modeled and sensitivity analyses using varied input parameters were 

conducted.

Model Structure:

For each of the modeled strategies, leukoreduced apheresis PLTs were assumed to be 

received at the transfusion service on day 3 post-collection, with some units defined as 

“contaminated,” based on published probabilities of contamination. Beginning on day 3, 

units could be transfused or retained for later use (Figure 1). This process continued up until 

the expiration date for each unit (day 5 or 7), at which point, unused units would be 

disposed. A transfusion was designated as either “uncontaminated” or “contaminated”, 

based on whether or not the transfused unit contained bacteria. Transfusion with 

contaminated units could result in no clinical complications or either minor or serious 

clinical sequelae. Clinical sequelae were associated with additional costs. The relative 

probabilities of these consequences were drawn from active surveillance data of bacterially 

contaminated PLTs over a seven-year period and a retrospective analysis characterizing 

culture-positive and septic transfusion reactions at a tertiary academic medical center23,24. 

Since it has been suggested that the overwhelming majority of septic reactions occur from 

contaminated units transfused on day 4 or later, the analysis assumed contaminated units 

transfused on day 3 were less likely to cause serious complications than contaminated units 

transfused after day 31,13,25,26. It was assumed that the processes and costs associated with 

transfusion would not differ across strategies.

The baseline strategy was defined by primary culture, irradiation and Zika testing, without 

additional testing or manipulation to reduce bacterial contamination.

The PR strategy was modeled on the INTERCEPT Blood System for Platelets (Cerus 

Corporation, CA), which has been FDA-approved to maintain platelet quality through at 

least day 5 of storage1,20. Sensitivity of PR was based upon reported clinical efficacy of 

INTERCEPT using samples of bacterially spiked apheresis PLTs27. In this study, PR was 
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100% effective for all apheresis PLTs spiked with concentrations of either 100 or 1000 

colony-forming units/bag. We assumed a base-case sensitivity of 100% under this strategy. It 

was assumed that PR would eliminate the need for (and costs of) primary culture at the 

blood collection facility, irradiation, and Zika testing. However, since patients treated with 

PR PLTs require an increased number of transfusions to achieve a fixed post-transfusion 

corrected count increment, an inflation factor of 1.14 was incorporated28,29.

The PORt strategy was modeled on the Platelet Pan Genera Detection (PGD) Test (Verax 

Biomedical, Marlborough, MA), which is a rapid test cleared by the FDA as a safety 

measure29,30. The “safety measure” label allows for extension of platelet dating through day 

71. As under the baseline strategy, primary culture, irradiation and Zika testing would be 

conducted for all units. PORt was assumed to begin on day 4, as earlier testing is not 

currently a regulatory requirement1. As per the manufacturer’s instructions, units would be 

tested within 24 hours of transfusion, and would be retested if transfusion did not occur 

within this period. Initial test results could be: (1) initially reactive, (2) non-reactive, or (3) 

indeterminate30, and initially reactive units would be retested in duplicate. If both repeat 

tests were non-reactive, the sample would be deemed “non-reactive”. Otherwise, the sample 

would be “repeat-reactive,” and associated units would be discarded. Indeterminate results 

would be retested up to 2 times to obtain a valid result. After two repeat tests without a valid 

result, the unit would be discarded.

The SBC strategy model was based upon the BacT/ALERT (bioMerieux, Inc.) system and 

has been previously described22. Units would be received on day 3 and sampled, with 5mL 

of each platelet product inoculated into a single aerobic culture bottle. The inoculated bottles 

would be incubated at 35°C for 3 days or until positive, allowing for platelet storage through 

day 5 post-collection. The BacT/ALERT system may be used as a safety measure to extend 

dating through day 7 under certain sampling and storage conditions, but it was 

conservatively assumed that only storage through day 5 was allowable under the SBC 

strategy. Any positive culture would result in a follow-up Gram stain, and repeat 

confirmatory testing. It was assumed that any unit associated with a positive culture would 

be discarded if it had not already been transfused. Primary culture, irradiation and a Zika test 

would still be performed.

Input Parameters:

Point estimates and ranges were defined for all input parameters, as shown in Table 1. 

Parameter estimates were drawn from existing literature, wherever possible. Associated 

costs from the platelet acquisition, testing/manipulation, transfusion, and transfusion-

associated complications are expressed in 2018 US$. These costs include direct medical 

costs only, and reflect the perspective of a hospital transfusion service.

Reported estimates of the risk of bacterial contamination of apheresis PLTs that have tested 

negative in primary culture vary widely, and depend on the precise setting and method2,23,24. 

In the base-case analysis, it was assumed that the contamination probability in the absence 

of PR or secondary testing followed a beta distribution with mean 1/250023. Transfusion of 

contaminated PLTs would result in no clinical consequences in the majority (75%) of 

cases23. Of those clinical consequences, 44.4% would be minor and 55.6% would be 
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serious24. In this model, “serious” complications included severe, life-threatening, or fatal 

reactions, as defined using the CDC National Healthcare Safety Network hemovigilance 

criteria24.

Standard product and non-product costs were obtained from published literature and were 

based on a hospital perspective. In the absence of PR, it was assumed that the hospital 

service received leukoreduced apheresis PLTs ($555.75)31, which then underwent 

irradiation32 and Zika testing29. Non-product costs included expenses associated with the 

blood bank as well as transfusion itself, and were based on a lean process analysis of platelet 

transfusion at a large academic medical center in the US33. Complication costs were drawn 

from a recent systematic review of hospital costs of sepsis in the US8 and from published 

estimates of the cost of a visit to a hospital-based emergency department34 for a serious and 

mild complications from contamination, respectively.

Strategy-specific parameters were also drawn from existing literature where available. Under 

the base-case scenario, the PR strategy was assumed to eliminate bacterial contamination 

completely: hospitals would receive only uncontaminated units, resulting in no transfusion 

reactions. A fixed per-unit cost for PR of $100 was assumed.

Sensitivity and specific parameters for the PORt strategy were drawn from post-marketing 

surveillance data comparing Verax PGD results to concurrent culture30. It was assumed that 

0.46% of samples were initially indeterminate, and among those, 6.25% were repeatedly 

indeterminate30. The initial read of the PORt was assumed to have a sensitivity of 60% and 

specificity of 98.61%. Among those samples with an initially positive read, it was assumed 

the sensitivity of the repeat test was 100%, and the specificity of the repeat test was 46.90%. 

The model also incorporated the possibility of retesting units if they were not used within 24 

hours of a test; it was assumed that 15.45% of units were tested twice, and 1.4% of units 

were tested 3 times35. PORt would be associated with a per-unit test cost, as well as labor 

costs from sampling and test performance, management of test results, and quality control. 

This approach has been used in previous cost analyses of PORt29.

Parameters associated with SBC were obtained from a feasibility study conducted at a large 

academic medical center22. While 7 of 8 contaminated units were detected by culture within 

24 hours, only 5 of these 8 units were successfully interdicted prior to transfusion. 

Therefore, it was conservatively assumed that the base-case sensitivity of SBC was 62.5%, 

to reflect the probability that SBC would detect contaminated units prior to transfusion. A 

base-case specificity of 100% was assumed. Incorporated costs included expenses for the 

sampling kit and other materials, as well as for labor.

Analysis:

In the base-case scenario, a cost associated with each strategy was estimated for each 

“effective” unit received by the hospital transfusion service, which accounted for increased 

unit requirements under PR. A cost per transfused unit was also estimated, as some of the 

units received by the hospital would be disposed due to test results or expiration. Results 

were projected over an annual period to reflect estimated outcomes for a large hospital 

transfusion service, assuming 20,000 transfused units each year. Each simulation was run 
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using 1,000,000 individual trials. For each unit, we tracked if the unit was associated with a 

contaminated transfusion or an uncontaminated transfusion, or if the unit was disposed due 

to indeterminate results, positive test results, or expiration. Under the base-case scenario, it 

was assumed that units expired after day 5 in the baseline strategy and the PR and SBC 

strategies, but that PORt allowed for extended use through day 7. However, efforts are 

underway to identify approaches to extend the limited supply of PLTs in order to meet 

demand36. Therefore, as PR and SBC may be approved for extended platelet dating, 

additional analyses were conducted varying these expiration dates. To account for 

uncertainty in input parameter estimates, probabilistic sensitivity analyses varying 

parameters simultaneously were conducted using 10,000 samples of 10,000 trials each. 

Costs were varied by 25% in either direction using an adjustment factor sampled from a 

triangular distribution (mode=1; min=0.75, max=1.25) and probabilities were drawn from 

beta distributions, using the 95% CI reported by the original data source wherever possible.

Results

In the base-case scenario, all three risk reduction strategies would be expected to increase 

total costs per unit acquired by a hospital transfusion service, as compared to the baseline 

strategy. Among the risk reduction strategies compared, total costs would be lower under the 

SBC strategy than the PR or PORt strategies (Table 2). The average total cost in the baseline 

strategy, incorporating expenses from product acquisition, testing, transfusion, and 

complications, was $651.45 per unit, whereas the average total costs under PR, PORt, and 

SBC were $827.82, $686.33, and $668.50, respectively. Differences in expected costs 

between strategies was primarily driven by product acquisition (PR added up-front costs and 

was associated with an inflation factor of 1.14 due to low platelet increments28) and testing 

costs. Relative to the baseline approach, PR added $191.09 in per-unit acquisition costs 

($749.00 vs. $557.91). PORt and SBC increased per-unit testing costs by $31.79 ($45.37 vs. 

$13.58) and $17.26 ($30.84 vs. $13.58), respectively. Complication-related costs also 

differed across strategies, with the baseline strategy, PORt, and SBC associated with 

additional costs from transfusion of contaminated PLTs.

Across strategies, greater than 90% of units acquired by a hospital transfusion service 

resulted in uncontaminated transfusions (Table 2). All three risk reduction strategies were 

associated with a decrease in contaminated transfusions relative to the baseline strategy, with 

the greatest decrease from PR. In the base-case scenario, for a fixed number of units 

received by a hospital, a PR strategy would be expected to result in 90.49% of these units 

being used in uncontaminated transfusions, 0.0% used in contaminated transfusions, and 

9.51% of units expiring before use. The PORt strategy, which incorporated 7-day extended 

platelet dating, was associated with a greater proportion of uncontaminated units being 

transfused (94.20%) and a correspondingly lower proportion of units expiring than any other 

strategy (5.01%). However, PORt was associated with a slightly greater proportion of 

contaminated transfusions (0.02%) than PR or SBC since PORt was assumed not to be 

performed on day 3. SBC was associated with 90.44% of units being used in 

uncontaminated transfusions and 0.01% in contaminated transfusions. In the base-case, the 

costs per transfused unit under PR, PORt, and SBC were $914.82, $728.44, and $739.05, 

respectively. This would translate to annual costs for transfusing 20,000 units of $18.30 
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million, $14.57 million, and $14.78 million. Among these 20,000 transfused units, 

approximately 8 units would be expected to be contaminated under the baseline strategy. PR 

would be expected to eliminate transfusion of contaminated units, approximately 4 

transfused units would be contaminated using PORt, and approximately 3 transfused units 

would be contaminated with SBC.

Financial outcomes under alternative platelet dating are shown in the last two columns of 

Table 2. Allowing either of the PR or SBC strategies to extend platelet life through day 7 

would increase the proportion of units being used in uncontaminated transfusions and 

decrease the total costs per transfused unit. SBC with 7-day approval would be the least 

costly strategy per transfused unit, and would lead to a cost-savings of $12.41 ($707.51 vs. 

$719.92) when compared to the baseline approach. Even with 7-day approval, PR would 

remain the most expensive strategy, with a total cost of $875.46 per transfused unit.

Expected financial and health outcomes under PORt were sensitive to the proportion of units 

being transfused on day 3 (and thus untested) and the likelihood of serious complications 

occurring due to these PLTs. Implementing PORt on day 3 PLTs would reduce the risk of 

complications by approximately 12%, but would incur additional per-unit testing costs of 

$7.59, although these estimates would vary based on assumptions of day 3 usage. PORt 

costs were also sensitive to the probability of a unit not being transfused within 24 hours of 

testing and thus requiring additional testing. Across strategies, a decrease in sensitivity 

increased the potential for contaminated transfusions and associated costs, and a decrease in 

specificity increased costs from confirmatory testing and product wastage.

Results from the probabilistic sensitivity analysis, varying input parameters simultaneously, 

are shown in Table 3, and are consistent with results from the base-case scenario. Adopting 

SBC or PORt as strategies would add approximately $16.93 ($668.16 vs $651.23) and 

$35.00 ($686.23 vs $651.23) per unit to a baseline approach, respectively, but would nearly 

eliminate contaminated transfusions. PR would eliminate contaminated transfusions, but 

would add $176.55 ($827.78 vs $651.23) per unit.

Discussion

Currently, there is no universally-accepted approach to mitigate the residual risk of 

bacterially contaminated PLTs. This analysis assessed alternative risk-reduction approaches 

and a baseline strategy centered on routine testing only. The model demonstrated that all 

three strategies – PR, PORt, and SBC – would reduce contaminated transfusions, but based 

on our model input parameters for test sensitivity, reduction in this risk would be somewhat 

greater with PR than PORt or SBC. The PORt strategy was modeled using a sensitivity 

estimate of 60%, resulting in a possibility of false-negative test results. In addition, since 

PORt is not recommended for use on day 3 post-collection, there is potential for 

contaminated units to be transfused on day 3. Incorporating PORt on day 3 would slightly 

decrease the risk of contaminated transfusions, but would increase per-unit costs under this 

approach. The SBC strategy modeled could also result in false-negative results; although it 

has been reported that SBC can detect contamination in 87.5% of PLTs within 24 hours of 
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sampling, this model conservatively assumed that SBC would be only 62.5% sensitive in 

detecting contamination prior to transfusion22.

For a fixed number of units obtained by a hospital transfusion service, all three risk-

reduction strategies would increase total costs relative to a baseline approach. However, SBC 

is likely to be less costly per unit than PR or PORt. Adoption of SBC would increase the 

per-unit costs by approximately $17.05 ($668.50 vs. $651.45), relative to a baseline 

approach with routine testing only. SBC is expected to result in lower testing costs than 

PORt, and would avoid the logistical challenge of anticipating daily PLT testing 

requirements, which may be difficult to predict. Under PORt, units may be tested twice or 

more if not transfused within 24 hours of initial testing, but testing associated with SBC 

would be done only once per unit. SBC would, however, incur per-unit testing costs for all 

units, including those that would ultimately expire. PORt, in theory, would be unnecessary 

for units that would never be transfused.

PR would also be an effective risk reduction strategy, but would add significant per-unit 

costs to the baseline approach. While PR would eliminate additional expenses associated 

with irradiation and other testing, the marginal cost of implementing PR far exceeds these 

reductions. Extension of platelet usage through day 7 would reduce wastage under this 

strategy, although possible damage to the PLTs from PR may limit benefits of this 

extension28.

At the time this manuscript was accepted, PORt was the only FDA-approved strategy that 

allowed for extended PLT dating through day 7. Thus, under this model’s assumptions, 

PORt is expected cost less per transfused unit than the baseline strategy, SBC, or PR, due to 

an increase in the proportion of units actually being transfused. Allowing SBC or PR to 

extend use through day 7 would decrease the proportion of units expiring associated with 

these strategies, leading to lower overall costs per transfused unit than the other approaches. 

Under 7-day usage, SBC would be cost-saving per transfused unit. Given the effectiveness 

and relative low costs of SBC as a risk-reduction strategy, further research into the safety of 

extended platelet dating under this approach is warranted.

Recent FDA draft guidance proposes that an alternative SBC-based approach involving 

secondary culture on Day 4, instead of Day 3, may allow for extended usage through Day 

7.39 While this Day 4 SBC variant would reduce wastage due to expired platelets, it may 

also come with a risk from transfusion of contaminated Day 3 units. It’s plausible that this 

risk could be mitigated by testing on Day 3, as under the SBC strategy modeled in this 

analysis. Since this new FDA draft guidance had not been released at the time of manuscript 

acceptance, Day 4 SBC was not explicitly modeled.

This study has a number of limitations. First, the analysis focuses exclusively on apheresis 

PLTs, and did not model risks from pooled or whole blood-derived PLTs. However, 

approximately 92% of the PLTs transfused annually in the US are apheresis PLTs, rendering 

this a reasonable simplification31. The analysis also focused on bacterial contamination only, 

and did not account for potential effects of these approaches on non-bacterial infections. It 

has been shown that PR can effectively inactivate cytomegalovirus and West Nile virus, 
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among certain other viruses and parasites, and would be expected to eliminate additional 

costs associated with these tests32. Incorporating these additional pathogens would be 

expected to increase overall costs for the baseline strategy, PORt, and SBC. However, 

averted costs from not needing to test for these additional pathogens are small, relative to the 

cost of PR itself32.

The model also did not explicitly incorporate variation in the concentration of bacteria in 

contaminated products or relate the concentration to the sensitivity of testing approaches or 

expenses for complications. However, the relationship between contaminated PLTs and 

clinical consequences is not predictable, as many of the patients who receive PLTs have 

comorbid medical conditions and/or are on other treatments (e.g. antibiotics) which may 

affect their risk of infection.

In addition, the specific cost and probability input parameters used in this model may not 

reflect all hospital settings and may not be appropriate in certain international contexts. In 

particular, results for PORt are sensitive to assumptions about usage such as the proportion 

of units transfused on day 3 and the precise schedule for testing units each day. Results are 

also sensitive to assumptions about usage on day 7; it is conceivable that older units of 

platelets may not yield the same corrected count increment as units that had not been stored 

as long. Accounting for increased transfusions when using day 7 platelets would increase 

costs under PORt. This model was also conservative in the input cost estimates associated 

with PR; it was assumed that PR would increase per-unit acquisition costs by $100, but it 

has been reported that costs of PR may be as high as $165 per unit37.

The input parameters used may also not be appropriate in the event of changes to FDA 

guidance or regulations. For example, if FDA requires usage of both an aerobic and an 

anaerobic culture bottle for the SBC approach, costs under this strategy would increase 

slightly. Nevertheless, the probabilistic nature of this analysis incorporated wide ranges in 

input parameters to reflect possible variation across platelet units, patients, and hospital 

settings.

Overall, this analysis has shown that PR, PORt, and SBC all represent financially viable 

approaches for reducing bacterial contamination of PLTs and associated clinical 

consequences. While all strategies would increase overall costs, SBC is likely to incur the 

lowest per-unit cost for risk-reduction and could lead to cost-savings per transfused unit, 

especially if the outdate is extended to Day 7.
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Figure 1. 
Markov Model Schematic. Plaletets were modeled from the point of receipt at a hospital 

through possible transfusion, disposal, or expiration. Each day until the end of the simulated 

period, the unit could transition between Markov states or remain in the same state, as shown 

by the directed arrows. Beginning on day 3 post collection, a unit could transition from a 

“New Day” state to a state characterizing transfusion, a disposal state or an expiration state. 

If the unit was transfused on a particular day, it could result in no complications, minor 

complications, or serious complications, depending on the contamination status of the unit. 

The unit could transition to the “Disposed” state due to positive or indeterminate test results 

under the PORt or SBC strategies. If the unit had not been transfused or disposed prior to 

reaching its expiration date, it would transition to the “Expired” state.
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Table 1.

Input Parameters. Base-case values and ranges for model parameters under each strategy.

Parameter Value Range Source

Baseline Product Costs (US$)

 Apheresis Platelets (Leukoreduced) 555.75 (524.99, 593.93) [31]

 Irradiation 9.01 (6.76, 11.27) [32]

 Zika test
4.56

a (3.42, 5.70) [29]

Baseline Non-Product Costs (US$)

 Blood Bank 23.98 (17.99, 29.98) [33]

 Transfusion 63.11 (47.33, 78.89) [33]

Pathogen Reduction Costs (US$)

 Pathogen Reduction 100 (75, 125) Assumed

Point of Release Testing Costs (US$)

 Materials 27.05 (20.29, 33.81) [29]

 Labor (Sampling and Test Performance) 4.39 (3.29, 5.49) [29]

 Labor (Management of Test Results) 0.35 (.26, .44) [29, 32]

 Labor (Quality Control and Proficiency) 2.21 (1.65, 2.76) [29, 32]

Secondary Bacterial Culture Costs (US$)

 Materials 13.74 (10.30, 17.17) [22]

 Labor 3.52 (2.64, 4.40) [22]

 Gram Stain (Materials and Labor) 5.27 (3.95, 6.59) [38]

Complication Costs (US$)

 Serious Complications (Sepsis) 34354.53 (15692.18, 79488.75) [8]

 Minor Complications 2395.87 (1796.90, 2994.84) [34]

Pathogen Reduction

 Inflation factor for increased units 1.14 (1.1, 1.2) [28]

 Sensitivity 100% (95, 100) [27]

Point-of-Release Testing

 Probability of retesting once 15.45% (10, 20) [35]

 Probability of retesting twice 1.40% (0.8, 2.0) [35]

 Transfused before Day 4 31.10% (20, 42) [29]

 Initial Indeterminate 0.46% (0.2, 0.7) [30]

 Repeat Indeterminate 6.25% (2.25, 10.5) [30]

 Sensitivity - First Result 60% (40, 80) [30]

 Specificity - First Result 98.61% (95, 100) [30]

 Sensitivity - Retest 100% (95, 100) [30]

 Specificity - Retest 46.90% (32, 62) [30]

Secondary Bacterial Culture

 Sensitivity 62.50% (50, 75) [22]

Transfusion. Author manuscript; available in PMC 2020 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kacker et al. Page 15

Parameter Value Range Source

 Specificity 100% (95, 100) [22]

Usage

 Outdate Probability (5-day expiration) 9.5% (7, 15) [31]

 Outdate Probability (7-day expiration) 5% (2, 8) Assumed

 Probability of Use on Day 3 20% (10, 40) Assumed

 Contamination Probability 0.04% (0.02, 0.06) [23]

 Probability of Serious Complications 11.11% (8, 14) [23]

 Probability of Minor Complications 13.89% (10, 17) [24]

 Probability of Serious Complications (Day 3 Use) 5% (0, 11) Assumed

a
This value assumes a collection split rate of 1.9 platelet units per donation. The test would be performed on the donation, but this parameter 

reflects a per-unit cost
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Table 3.

Probabilistic Sensitivity Analysis Results. Financial and clinical impact of baseline strategy and three 

alternative risk reduction approaches, varying input parameters simultaneously. Unit costs are expressed per 

“effective” unit received by a hospital transfusion service from a blood collection agency. Annual costs assume 

20,000 transfused units per year.

Baseline Pathogen Reduction Point-of-Release Testing Secondary Culture

Unit Costs (US$): Mean (SD)

 Acquisition 557.91 (0.14) 748.95 (11.64) 557.91 (0.14) 557.91 (0.14)

 Testing/Manipulation 13.58 (0.01) 0.00 (0.00) 45.4 (3.71) 30.83 (1.79)

 Transfusion 78.83 (4.40) 78.83 (4.40) 82.02 (1.79) 78.80 (4.49)

 Complications 0.91 (2.09) 0.00 (0.00) 0.75 (1.89) 0.61 (1.73)

 Total 651.23 (4.92) 827.78 (12.38) 686.23 (4.76) 668.16 (5.09)

Unit Disposition (%)

 Uncontaminated Transfusion 90.48% 90.51% 94.16% 90.46%

 Contaminated Transfusion 0.04% 0.00% 0.02% 0.01%

 Disposed 0.00% 0.00% 0.77% 0.04%

 Expired 9.49% 9.49% 5.06% 9.49%

Total Cost per Transfused Unit (US$): Mean 
(SD) 719.48 (40.49) 914.53 (52.79) 728.65 (16.72) 738.50 (42.43)

Annual Costs (Million US$): Mean (SD) 14.39 (0.81) 18.29 (1.06) 14.57 (0.33) 14.77 (0.85)
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