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Abstract

Background and Objective Evidence-based guidelines on platelet transfusion therapy assist clinicians to optimize patient
care, but currently do not take into account costs associated with different methods used during the preparation, storage,
selection and dosing of platelets for transfusion. This systematic review aimed to summarize the available literature regard-
ing the cost effectiveness (CE) of these methods.

Methods Eight databases and registries, as well as 58 grey literature sources, were searched up to 29 October 2021 for full eco-
nomic evaluations comparing the CE of methods for preparation, storage, selection and dosing of allogeneic platelets intended
for transfusion in adults. Incremental CE ratios, expressed as standardized cost (in 2022 EUR) per quality-adjusted life-year
(QALY) or per health outcome, were synthesized narratively. Studies were critically appraised using the Philips checklist.
Results Fifteen full economic evaluations were identified. Eight investigated the costs and health consequences (transfusion-
related events, bacterial and viral infections or illnesses) of pathogen reduction. The estimated incremental cost per QALY
varied widely from EUR 259,614 to EUR 36,688,323. For other methods, such as pathogen testing/culturing, use of apheresis
instead of whole blood-derived platelets, and storage in platelet additive solution, evidence was sparse. Overall, the quality
and applicability of the included studies was limited.

Conclusions Our findings are of interest to decision makers who consider implementing pathogen reduction. For other prepa-
ration, storage, selection and dosing methods in platelet transfusion, CE remains unclear due to insufficient and outdated
evaluations. Future high-quality research is needed to expand the evidence base and increase our confidence in the findings.

1 Introduction

Platelet transfusions can be administered prophylactically or
therapeutically to prevent or control bleeding, respectively,
in patients with low platelet counts (thrombocytopenia).
Platelet products can be obtained in two ways. Apheresis
platelets are collected from a single donor, where a machine
draws blood, isolates the platelets and returns the remaining
blood back to the donor. Pooled platelets on the other hand
are obtained by pooling four to six whole blood donations
and extracting the platelets using either the buffy coat or
platelet-rich plasma method. To reduce the risks associated
with platelet transfusions, such as sepsis due to bacterial
contamination, haemolysis (destruction of red blood cells)
and platelet refractoriness (persistent suboptimal platelet
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count increments occurring after platelet transfusion), dif-
ferent strategies have been introduced during the platelet
preparation phase. Bacterial risk control strategies recom-
mended by the US Food and Drug Administration include
bacterial testing/culturing and pathogen reduction [1]. The
latter aims to impair the ability of viruses, bacteria and para-
sites to replicate, and involves the use of photochemicals
that interact with the pathogen DNA and/or RNA and cross-
link following exposure to UVA or visible light. In addition,
leucodepletion or leucoreduction, referring to the process of
removing white blood cells from a unit using centrifugation
or filtration, has been shown to decrease alloimmunization
(where an immune response is induced to foreign antigens in
the blood of another human) and platelet refractoriness [2].

Platelet products can only be stored for a maximum of
4-7 days at room temperature, depending on national guide-
lines and type of product. Transfusion of older platelets has
been shown to lead to increased risks of transfusion reac-
tions, a higher number of platelet transfusions and a higher
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Key Points for Decision Makers

This is the first systematic review of full economic
evaluations on the cost effectiveness of methods for the
preparation, storage, selection and dosing of platelets for
transfusion.

Eight evaluations on the costs and health effects (adverse
events, bacterial and viral infections or ilnesses) of
pathogen reduction indicate that this technology has

an estimated incremental cost per QALY ranging from
EUR 259,614 to EUR 36,688,323. For other methods,
such as pathogen testing/culturing, use of apheresis
instead of whole blood-derived platelets, and storage in
platelet additive solution, the evidence is sparse.

Additional evaluations that use up-to-date efficacy and
safety data and adequately assess the consistency of the
applied models are needed to expand and strengthen the
evidence base in order to facilitate informed decision
making.

risk of bleeding [3]. Replacing the major part of the plasma
by artificial platelet additive solutions (PAS) may not only
increase storage time, thereby reducing waste, but may also
lead to better patient outcomes [4].

The selection of ABO-identical platelets has been sug-
gested to help avoid haemolytic transfusion reactions and
the development of platelet refractoriness, but may not be
feasible for all patients because of limited inventory [5, 6].
In addition, exclusively using ABO-matched platelets leads
to platelet waste and may put additional pressure on the
blood collection services. Selecting platelet products that are
matched for human leucocyte antigen (HLA) is best practice
in patients with platelet alloimmune refractoriness [2].

When it comes to dosing, a Cochrane systematic review
found no evidence of a difference in the risk of clinically
significant bleeding, the frequency or the severity of bleed-
ing between low-dose (1.1 x 10''/m?), standard-dose (2.2
x 10'/m?) or high-dose (4.4 x 10'!/m?) platelet transfu-
sions [7]. Low-dose transfusions decrease the total amount
of platelets patients received, but at the expense of a higher
number of transfusions episodes. Increasing the dose from
a standard to a high dose does not increase the transfusion
interval, but may lead to an increase in transfusion-related
adverse events. Therefore, guidelines recommend low-dose
or standard-dose (as opposed to high-dose) prophylactic
platelet transfusion for hospitalized patients with low plate-
let counts due to low platelet production [5].

Evidence-based guidelines are available to help clini-
cians decide on the appropriate use of platelets or platelet
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alternatives [8, 9]. However, these guidelines currently do
not take into account the costs associated with the differ-
ent methods used during preparation, storage, selection and
dosing of platelets for transfusion. Like for any health inter-
vention, it is important to determine if the value of these
platelet preparation, storage, selection and dosing interven-
tions justify their costs. A recent scoping review revealed
that currently no systematic reviews exist to summarize the
available literature regarding the cost effectiveness of these
interventions [10]. The current systematic review therefore
aims to fill in this research gap, thereby serving as an infor-
mation source for future platelet transfusion guideline panels
formulating recommendations.

2 Methods

This systematic review was planned and reported in accord-
ance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA checklist, Online
Resource 1, see electronic supplementary material [ESM]),
and was registered prospectively in the PROSPERO Inter-
national prospective register of systematic reviews as
CRD42022301802. Online Resource 2 (see ESM) contains
an extended version of this Methods section. In short, we
included full economic evaluations that compared both the
costs and consequences of different methods for prepara-
tion (e.g. apheresis vs whole blood-derived platelets, patho-
gen reduction vs no reduction), storage (e.g. temperature,
duration, use of PAS), selection (e.g. ABO-matched vs
unmatched platelets, HLA-matched vs unmatched) and dos-
ing (e.g. low dose vs standard dose) of allogeneic platelets
intended for transfusion in adults. Peer-reviewed publica-
tions, conference abstracts, conference papers, reports from
national health authority agencies for health technology
assessments and clinical trial registrations with study results
reported were eligible. No restrictions were placed regarding
the language or publication date of the publications.
Search strings (see Online Resource 3 in the ESM), con-
sisting of free-text words and indexing terms, were designed
to search for relevant publications in eight databases: MED-
LINE (PubMed interface), The Cochrane Central Register
of Controlled Trials, Embase (Embase.com interface),
CINAHL (EBSCO interface), Transfusion Evidence Library,
Web of Science Core Collection, International Network of
Agencies for Health Technology Assessment International
HTA database and ClinicalTrials.gov. The search was per-
formed on 19 October 2021, without restrictions regarding
publication dates or language. Additionally, we searched
the websites of the HTA agencies and Health Economics
institutions included in the ‘Grey Matters’ resource of the



Cost Effectiveness of Platelet Preparation, Storage, Selection and Dosing Methods 681

Canadian Agency for Drugs and Technologies in Health
[11].

Studies were screened for eligibility by two reviewers
independently (JL and BA), first at title and abstract and
afterwards at full-text level, in the systematic review man-
agement tool Covidence [12]. Data extraction and critical
appraisal was performed by two reviewers independently
(JL and HVR/HS). Reporting quality was assessed via the
Philips reporting checklist for economic evaluations [13], a
relevant tool for the critical appraisal of model-based eco-
nomic evaluations [14] that addresses 56 reporting items
across three main domains: structure, data and consistency.
In addition, the most important strengths and weaknesses of
each study were identified, in collaboration with a content
expert panel (JG, SN, NS, SS, VC). Discrepancies between
reviewers regarding study selection, data extraction and
quality appraisal were resolved by discussion. Where nec-
essary, a third reviewer could be consulted (HVR/HS).

All cost data were inflation-adjusted to December 2022
and converted into the same currency (EUR), in accordance
with the Professional Society for Health Economics and Out-
comes Research (ISPOR) CiCERO checklist for systematic
literature reviews that summarize cost and cost-effectiveness
outcomes [14]. Meta-analyses were not planned given the
anticipated heterogeneity in included models’ input variables
and assumptions. Findings were synthesized narratively.

3 Results
3.1 Search Results

A total of 7278 unique records were screened, of which 15
met our eligibility criteria (Fig. 1). Online Resource 4 lists
the excluded studies, as well as the seven studies labelled
‘awaiting classification' because they provided insuffi-
cient information to make a justified decision to include or
exclude them (see ESM).

3.2 Characteristics of Included Studies

Detailed information about the study characteristics can be
found in Table 1.

More than half of the evaluations took place in the United
States (US) [15-22], whereas one concerned Canada [23].
Five studies pertained to Europe: two to the Netherlands
[24, 25] and one each to Belgium [26], Poland [27] and the

Total number of records retrieved from database
and grey literature searching: n=7278

» Database searches: n=6206
The Cochrane Library: n=250
MEDLINE (PubMed): n=1105
Embase: n=2065
Transfusion Evidence Library: n=375
Web of Science: n=680
CINAHL: n=165
INATHA HTA: n=1078
ClinicalTrials.gov: n=488
* Grey literature search: n=1072

0O O 0O O 0O 0O 0 O

—'lDupIicates removed: n=1358 I

Records after duplicate removal: n=5920 I

Records excluded based on
title and abstract: n=5752

Full-text records assessed: n=168

Records excluded: n=141:
* Population: n=1
* Intervention: n=25
* Outcome: n=24
» Study design: n=86
» Publication type: n=1
* Other: n=4
Awaiting classification: n=12

Studies included: n=15

Fig.1 PRISMA flow diagram of study selection

United Kingdom [28]. One study was performed in Japan
[29].

Most of the evaluations were published in the 2000s
(n=6117,19,24-26, 29]) and the 2010s (n = 6 [15, 18, 20,
23,27, 28]). One and two evaluations dated from the 1980s
[22] and 1990s [16, 21], respectively.

Eight evaluations were cost-utility analyses [15, 17, 21, 23,
24, 26, 27, 29]. The others included were cost-effectiveness
analyses (n =4 [16, 19, 25, 28]), cost-consequence analyses
(n =2 [18, 20]) and cost-benefit analyses (n = 1 [22]).
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A lifetime horizon was reported by four evaluations [15,
21, 24, 25] and assumed by us to be adopted by four other
evaluations [17, 23, 26, 29]. Two studies applied an in-hos-
pital time horizon [18, 19], whereas two others used a 5-year
time horizon [16, 22]. Kacker et al. [20] used a 1-year time
horizon, whereas the time horizons were unclear for Aga-
pova et al. 2015 and SaBTO [27, 28].

Three evaluations were conducted from the societal per-
spective [15, 25, 26], whereas three others chose the health-
care perspective [23, 24, 27]. The remaining evaluations
were conducted from the hospital perspective (n = 2 [18,
20]), the blood centre perspective (n = 1 [22]), or failed to
report the perspective (n =6 [16, 17, 19, 21, 28, 29]).

Costs considered in the included studies are presented in
Online Resource 5 (see ESM). Most evaluations included
direct medical costs associated with the methods/technolo-
gies used (i.e. costs of consumables, equipment and labour),
the transfusion, and the diagnosis, treatment and monitor-
ing of adverse transfusion reactions. Consistent with their
societal perspective, the evaluations by Agapova et al. 2010
[15], Moeremans et al. [26] and Postma et al. [25] addi-
tionally considered indirect costs, such as the cost of work
productivity loss. One evaluation did not report on the cost
items included [19].

Treatment effects described in the evaluations concerned
platelet transfusion efficacy (e.g. refractoriness), safety (e.g.
allergic transfusion reaction, sepsis, febrile reaction, bacte-
rial or viral infection and subsequent disease, mortality) and/
or quality of life (utilities) (Online Resource 6, see ESM).

Nearly all evaluations (14/15) covered methods used dur-
ing the preparation of platelets. Eight of them evaluated the
costs and effects of pathogen reduction [17, 23-29]. The
other six covered parasite testing [15], bacterial testing/
culturing [18, 24] and use of apheresis versus whole blood
platelets [19, 21, 22]. Storage in PAS [20] and HLA-match-
ing [22] were the other evaluated topics. Balducci et al. [16]
compared the use of leucoreduced blood components until
alloimmunization occurred and of crossmatch-compatible
single-donor platelets thereafter to two other strategies: (1)
the use of unfiltered pooled platelets until alloimmunization
developed and of crossmatch-compatible single-donor plate-
lets thereafter; and (2) the use of single-donor platelets from
the beginning. None of the identified economic evaluations
covered the dosing of platelets.

3.3 Summary of Cost-Effectiveness Findings
Tables 2 and 3 provide a summarized overview of the costs

per quality-adjusted life-year (QALY) and per health out-
come, respectively, sorted by method, with all cost data
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inflation-adjusted to December 2022 and converted to EUR
using the average annual exchange rates of 2022. A narra-
tive description according to method, using these 2022 EUR
cost data, is provided in the following paragraphs. Detailed
information on cost effectiveness estimates can be found in
Online Resource 7, with costs presented in original values
in the original currency, as reported by the study authors
(see ESM).

3.3.1 Platelet Preparation: Pathogen Reduction

Seven of the eight evaluations on pathogen reduction mod-
elled the estimated incremental cost per QALY, which
ranged from EUR 259,614 to EUR 36,688,323.

In Agapova et al. 2015 [27], modelling pathogen reduc-
tion technology (PRT) for plasma and platelet components
(PP-PRT) as an addition to the current safety interventions
in Poland (i.e. serological and/or nucleic acid testing for
HIV, HBV, HCV and syphilis, and in roughly 10% of the
cases: gamma irradiation and cytomegalovirus screening)
was estimated to cost EUR 435,141 per QALY. The results
were most sensitive to the residual risk of bacterial con-
tamination; the higher the risk, the higher the cost effective-
ness of PP-PRT. In comparison with using pathogen reduc-
tion technology for plasma only (P-PRT) in combination
with the current safety interventions, the cost of introduc-
ing PP-PRT was EUR 259,614 per QALY. The probabil-
ity of PP-PRT being cost effective compared with P-PRT
was higher across a range of willingness-to-pay thresholds
(EUR 294,014-1,087,850 per QALY).

In a Canadian model by Custer et al. [23], using PP-PRT
on top of the current blood safety screening (i.e. serologi-
cal and/or nucleic acid testing for HIV, HCV, HBV, HTLV,
syphilis and West Nile Virus) resulted in an estimate of
EUR 1,420,767 per QALY. Cost effectiveness was most
dependent on mortality rates in the year of transfusion
(the lower the rate, the more cost effective), mortality rates
associated with the type of blood components received
(the lower, the more cost effective), the platelet preparation
method used on whole blood (buffy-coat vs plasma-rich
platelet method; the latter was more cost effective) and the
percentage of single-donor apheresis platelets (the lower, the
more cost effective).

The Dutch model of Janssen et al. [24] investigated the
cost effectiveness of pathogen reduction and bacterial cul-
turing in a setting where the diversion pouch is standard
practice during blood collection. This pouch diverts the
first 20-30 mL of blood, which is most likely to be con-
taminated by skin pathogens, thereby serving as a way to
prevent bacterial contamination of the collected blood.
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Although it is not clearly reported, Bell et al. [17]
presumably compared the cost effectiveness of INTER-
CEPT™ in addition to the current safety measures in
the US (viral testing and gamma irradiation) with that of
the current safety measures alone. The model estimate
ranged from EUR 3,555,439 (70-year-old woman under-
going hip arthroplasty) to EUR 7,110,898 (50-year-old
man undergoing haematopoietic progenitor cell transplant
for non-Hodgkin's lymphoma) per QALY. When using
INTERCEPT™ in addition to bacterial testing, and com-
paring this to bacterial testing alone, the cost increased to
EUR 17,087,383 (hip arthroplasty) and EUR 36,688,323
(non-Hodgkin's lymphoma). When introducing INTER-
CEPT™ to random-donor pooled platelet concentrates,
the incremental cost per QALY was EUR 1,407,954 (hip
arthroplasty) to EUR 2,900,906 (non-Hodgkin's lym-
phoma). The model was highly sensitive to mortality due
to bacterial contamination (the higher, the more cost effec-
tive). In addition, increased platelet utilization decreased
cost effectiveness, whereas elimination of the need for
gamma irradiation and introducing an emergent HCV-like
virus into the model increased cost effectiveness.

The Belgian evaluation by Moeremans et al. [26] com-
pared the introduction of INTERCEPT™ pathogen reduction
in addition to the current safety measures (i.e. nucleic acid
testing, alkaline phosphatase testing, BactAlert testing and
gamma irradiation) with the current safety measures alone.
The model found a wide range of incremental cost-effective-
ness ratios for INTERCEPT™ that were highly sensitive to
the risk of emerging pathogen transmission and underlying
disease. In the most conservative approach, in the absence of
an emerging virus, the ratio ranged from EUR 628,541 per
QALY (coronary artery bypass grafting) to EUR 5,142,697
per QALY (acute myelogenous leukaemia).

Postma and colleagues [25] estimated that net costs per life-
year gained with INTERCEPT™ in addition to the standard
procedures for platelet transfusion safety in the Netherlands
(gamma irradiation, bacterial screening and viral screening)
were EUR 719,232 for cardiology patients and EUR 1,029,685
for haematology patients. Sensitivity analysis revealed that cost
effectiveness was insensitive to viral risks and indirect cost-
ing, but highly sensitive to the assumed excess transfusions
required and discounting of life-years gained.

3.3.2 Platelet Preparation: Pathogen Testing/Culturing

Agapova and colleagues [15] evaluated the cost effective-
ness of testing platelet donations for the parasite 7. cruzi to
reduce the risk of transfusion transmission of Chagas dis-
ease in US blood recipients. Compared with no testing, the

incremental cost per QALY was EUR 446,153 per QALY in
the hypothetical all-ages cohort.

In the analysis by Janssen and colleagues in the Neth-
erlands [24], compared with a situation without bacterial
culturing, the estimated incremental cost per QALY of
introducing bacterial culturing was EUR 107,653. The prob-
ability of sepsis given bacterial contamination, the patients’
quality-adjusted life expectancy, the probability of death
given sepsis, and the probability of bacterial contamination
were the main parameters affecting cost effectiveness.

Bloch et al. [18] evaluated the costs and effects of imple-
menting secondary bacterial testing of platelets in the US.
The cost per averted transfusion of a positive culture was
EUR 91,112.

3.3.3 Platelet Preparation: Apheresis Versus Whole Blood
Platelets

Blumberg and Heal [19] and Lopez-Plaza et al. [21] evalu-
ated the cost effectiveness of using single-donor apher-
esis platelets instead of pooled random-donor whole
blood-derived platelets in the US. In Blumberg and Heal
[19], the estimated cost per death prevented equalled
EUR 25,156,317.

In Lopez-Plaza et al. [21], estimated costs per QALY
varied from EUR 300,229 (non-Hodgkin's lymphoma) to
EUR 925,106 (acute myelogenous leukaemia). The most
influential parameters were the acquisition cost differential,
the number of units in the pooled platelets equivalent to one
apheresis platelet unit, the septic transfusion reaction risk
from pooled platelets and the septic transfusion reaction-
associated mortality rate.

3.3.4 Platelet Storage: Use of Platelet Additive Solutions
(PAS)

In a US model, the use of platelets stored in PAS when
patients experienced multiple mild allergic transfusion reac-
tions to transfusion of leucoreduced single-donor apheresis
platelets was cost saving for the entire range of costs for PAS
storage evaluated (EUR 6-60) [20]. Using PAS from the
start was only cost saving when these costs equalled EUR 6.
Probabilistic sensitivity analysis revealed that cost savings
associated with fewer allergic transfusion reactions when
using PAS storage from the start persisted after considering
uncertainty in the model input variables.

3.3.5 Combined Methods

Balducci et al. [16] evaluated the cost effectiveness of
three strategies used to circumvent or prevent HLA
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alloimmunization in the US: (1) the use of unfiltered pooled
platelets until alloimmunization and of crossmatch-compati-
ble single-donor apheresis platelets thereafter; (2) the use of
single-donor apheresis platelets from the beginning; and (3)
the use of leucoreduced blood components (unclear if these
were both pooled and single-donor platelets). In the model
without allogeneic bone marrow transplantation, the modelled
incremental cost of using pooled platelets compared with the
leucoreduced blood components was EUR 98.79 per month
of life. Compared with using leucoreduced blood compo-
nents, use of single-donor platelets from the beginning had
an incremental cost of EUR 163.71 per month of life. Monte
Carlo sensitivity analysis with varying risk of refractoriness/
alloimmunization, number of transfusions to refractoriness,
number of transfusions to complete response, costs of single-
donor platelets and filters, showed that there was at least a
75% chance that leucoreduced blood components are more
cost effective than non-leucoreduced pooled platelets.

McFarland et al. [22] evaluated the costs and effects of
the establishment and maintenance of a community donor
plateletpheresis programme for transfusion of HLA-matched
apheresis platelets in the US. Using actual programme costs,
the cost-to-benefit ratio ranged from 1/1.39 to 1/2.14. When
using an estimated minimum programme cost, the cost-to-
benefit ratio was 1/1.58 to 1/2.42. In the sensitivity analy-
sis, cost-to-benefit ratios remained favourable in all cases
except when using the lower limit of the 95% confidence
level of the estimated random-donor platelet units transfused
in 1982, which yielded a ratio of 1/0.5.

in EUR®
EUR 107,653
EUR 300,229-925,106

Cost per QALY: current value Cost per QALY: current value

in original currency®
EUR 107,653

USD 168,700-519,822 (1996) USD 315,698-972,772

value in original currency

Cost per QALY: original
(cost year)

EUR 69,767 (2002)

3.4 Quality Appraisal

A full overview of the assessment of quality, applicability
and conduct of the included studies using the Philips check-
list is given in Online Resource 8 (see ESM). Appendix 1
contains narrative syntheses according to domain for each
of the economic evaluations.

All of the evaluations clearly stated the decision problem
and their objective, and all model-based evaluations chose
an appropriate model type. The interventions and compara-
tors (often standard practice strategies) under evaluation
were clearly defined in 11 evaluations, and in eight of those,
the time horizon was sufficient to reflect important differ-
ences between them. In four evaluations [16, 17, 28, 29], a
clear definition of the strategies under evaluation was lack-
ing, mainly due to poor description of the standard practice
strategy. Seven evaluations did not include all the relevant
interventions in the model [16-18, 25, 26, 29]. For example,
Staginnus and Corash [29] did not consider the strategy of
bacterial screening, although this is a very commonly used
alternative for pathogen reduction. None of the evaluations
transparently reported their data sources used to develop the
model structure, which in itself was incomplete or outdated

blood-derived platelets

pouch
Pooled random-donor whole

Standard-practice diversion

Comparator

standard-practice diversion

pouch

Single-donor apheresis
platelets

Bacterial culturing +

Intervention

Netherlands [24]

Lopez-Plaza et al., 1999,
USA [21]

Janssen et al., 2006, the

#The original value in the original currency (in December of the study cost year) was converted to the current value (in December 2022) in the original currency using the inflation tool at https://
www.inflationtool.com/. For the study of SaBTO, 2013 was taken as the cost year. For the studies of Staginnus and Corash and Moeremans et al., the year of publication was considered the cost

year

5The current value in the original currency was converted to the current value (in 2022) in EUR using the average exchange rate in 2022 via https://www.exchangerates.org.uk/

CAD Canadian dollar, EUR Euro, ICER incremental cost-effectiveness ratio, JPY Japanese Yen, PLN Polish Zloty, QALY quality-adjusted life-year, USD US dollar

Apheresis versus whole blood platelets

Table 2 (continued)
Study, year, country
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in eight evaluations [16, 17, 21, 23-26, 29]. Just two evalu-
ations transparently reported and justified the structural
assumptions used [16, 27]. Only three [15, 23, 25] addressed
the four principal types of uncertainty (methodological,
structural, parameter, heterogeneity). None of the evalua-
tions showed evidence that the mathematical logic of the
model was tested thoroughly before use. Just five evaluations
[17,23-26] compared their results with previous models or
study findings.

4 Discussion

This systematic review identified 15 full economic evalu-
ations that compared both the costs and consequences of
different methods for preparation, storage and/or selection
of allogeneic platelets intended for transfusion in adults.
Eight of those investigated the cost effectiveness of pathogen
reduction in different countries in Europe, North America
and Asia. The incremental costs per QALY estimated in
seven studies ranged from EUR 259,614 to EUR 36,688,323.
In an eighth study, the cost per life-year gained for pathogen
reduction was estimated at EUR 719,232 to EUR 1,029,685.
For each of the other methods for platelet preparation, stor-
age, selection and dosing, the evidence was sparse, due to a
low number of full economic evaluations.

To the best of our knowledge, this is the first review to
systematically search for, bundle and critically appraise full
economic evaluations on this topic. We believe that our rig-
orous methodology is a major strength of this review. The
comprehensive and systematic search in eight databases and
grey literature websites ensures that this review provides a
complete overview of the existing evidence to researchers,
guideline developers, and/or decision makers in haematol-
ogy and transfusion medicine.

Despite this strength, this review also has its limitations.
For most of the methods used during preparation, storage
and selection of platelets, less than a handful of full eco-
nomic evaluations were found. The only exception was path-
ogen reduction, which was covered by eight studies. Nine
of the 15 evaluations were published before 2010, making
them outdated, further decreasing our confidence in the data.
Moreover, the consistency of the models was not sufficiently
assessed, which may result from a lack of data to support
and/or validate the models. The low frequency of adverse
events further increases the uncertainty of estimated out-
comes. Furthermore, the generalisability of the incremental
cost-effectiveness ratio (ICER) results to other countries
may be limited due to possible differences in costs. Finally,
from a methodological point of view, future GRADE guid-
ance to assess the certainty of modelled evidence is required
in order to critically appraise the model outputs directly.

The observed wide variation in ICERs for pathogen
reduction (EUR 259,614 to EUR 36,688,323) probably
stems from a combination of factors, including between-
study differences in the comparators (not always clear due
to lack of clear reporting), the populations, and explored
scenarios (e.g. taking into account the emergence of new
pathogens). Therefore, comparing ratios between stud-
ies for pathogen reduction is rather challenging. The fact
that many evaluations presented ICERs in terms of QALY's
gained, however, does allow for objective comparisons with
other health interventions. Although the relevancy of using
threshold values is still a matter of debate, the UK National
Institute for Healthcare Excellence currently uses thresh-
olds of GBP 20,000-30,000 per QALY gained [30], whereas
the World Health Organisation promotes the threshold as
three times the gross domestic product per capita as a guide
to determine cost-effective healthcare interventions [31].
Applying any of these thresholds to our findings, in most
cases, pathogen reduction cannot be considered cost effec-
tive, unlike bacterial culturing of platelets. The most likely
reason for these very high ICERs of pathogen reduction
is that the residual risk of transfusion-transmissible infec-
tions and other transfusion-related events is already quite
low, because of the current standard strategies, for exam-
ple thorough donor selection using medical questionnaires
and routine screening for HIV, HCV, HBV and syphilis.
However, cost-effectiveness ratios of other implemented
blood safety measures also lie in the millions. Nucleic
acid testing for HIV, HCV and HBV are estimated to cost
USD 4,700,000-11,200,000 per QALY [32]. It has been sug-
gested that transfusion safety measures should be evaluated
using cost-effectiveness thresholds that are higher than those
typically used by healthcare decision makers, reflecting the
higher value placed on such types of interventions, where it
is considered ‘unfair’ if patients have no access to the best
possible protection [33]. In this light, implementation of
pathogen reduction might be considered, nonetheless.

5 Conclusions

Based on the currently available economic evidence, the
estimated incremental cost per QALY of pathogen reduc-
tion varies from EUR 259,614 to EUR 36,688,323. The cost
effectiveness of other platelet preparation, storage, selection
and dosing methods in platelet transfusion remains unclear
due to insufficient and outdated evaluations. Future high-
quality research is needed to expand the evidence base and
increase our confidence in the findings, in order to facilitate
informed decision making.
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