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Abstract

Background and objectives: Current genotyping techniques allow typing of all rele-
vant red cell, human leukocyte and platelet antigens in a single analysis. Even genetic
markers related to donor health can be added. Implementation of this technology will
affect various stakeholders within the transfusion chain. This study aims to systemat-
ically map the anticipated advantages and disadvantages of a national rollout of blood
group genotyping of donors, which will affect the availability of rare donors and the
implementation of an extensively typed blood transfusion policy.

Materials and methods: Two focus-group sessions were held with a wide representa-
tion of stakeholders, including representatives of donor and patient organisations. A
dedicated software tool was used to collect the reflections of participants on
genotyping for blood group antigens and extensive matching. Additionally, stake-
holders and experts discussed various prepared propositions. All information col-
lected was categorised.

Results: From 162 statements collected, 59 statements (36%) were labelled as
‘hopes’ and 77 (48%) as ‘fears’. Twenty-six (16%) statements remained unlabelled.
The statements were divided in 18 categories under seven main themes: patient
health, genotyping, privacy issues and ethical aspects, donor management, inventory
management and logistics, hospital and transfusion laboratory and general aspects.
The discussion on the propositions was analysed and summarised.

Conclusion: Stakeholders believe that a genotyped donor pool can result in a reduc-
tion of alloimmunization and higher availability of typed blood products. There are
concerns regarding logistics, costs, consent for extended typing, data sharing, privacy
issues and donor management. These concerns need to be carefully addressed before

further implementation.

1 | INTRODUCTION

Matching blood group antigens of donors and patients is essential to

prevent adverse immune reactions and development of red blood cell
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(RBC) antibodies by patients. RBC antibodies can lead to haemolytic
transfusion reactions with symptoms ranging from mild fever to
death. Therefore, in many countries extensively matched donor blood
is selected for transfusion dependent patients or patients with a
higher risk to develop alloantibodies.>® During pregnancy RBC anti-
bodies may be transferred from the pregnant women to the foetus
and lead to haemolysis. Therefore, prevention of RBC
alloimmunization is important for patients with subsequent transfu-
sions as well as for females in reproductive ages.

In the Netherlands, approximately 400 000 RBC units and 54 000
platelet products are issued each year by Sanquin, the national blood
supply organisation.” All donors are typed serologically for ABO, Rh
phenotype and K antigens and a large proportion is typed for other
antigens.2? Blood with rare blood types is stored frozen. Blood typing
of patients and selection of donor blood is the responsibility of
approximately 75 hospital transfusion laboratories and is performed in
accordance with the recommendations of the Dutch transfusion
guideline.! The Dutch population of 17.5 million inhabitants is mainly
of Caucasian origin, with a small population of inhabitants with Afri-
can and Asian genetic roots. There is a thalassemia population of
about 300 and a sickle cell disease population of about 2000 patients;
the latter group is particularly at risk for alloimmunization and adverse
transfusion reactions.'®

The current Dutch transfusion guideline is designed such that
RBC alloantibody formation is prevented by extensive matching in
female transfusion recipients under 45 (matching for Rhc, RhE and K),
patients with RBC alloantibodies, myelodysplastic syndrome, thalasse-
mia or autoimmune haemolytic anaemia (Rh phenotype and K) and
sickle cell patients (Rh phenotype, K, Fy?, Jk?, Jk®, S and if possible s).*
Between 2007 and 2016, a total of 80164 new clinically relevant
antibodies were added to the national registry system and 712 new
antibody formations were registered by the national bureau of
hemovigilance in 2019.2%12 In daily practice, provision of hospitals
with sufficient extensively typed units for patients with RBC alloanti-
bodies, or for patients that require extensive matching, remains chal-
lenging. Furthermore, it remains difficult to have sufficient products
for patients with antibodies against high frequency antigens, or to find
units with a specific combination of blood types; for example if these
need to be Do? or DoP negative.

Recent developments in genotyping provide potential benefits in
three different areas: (1) increasing availability of extensively typed
blood units; (2) revealing the presence of rare high frequency antigen
negative donors; and (3) preventing alloimmunization by increasing
the level of blood matching between donor and recipient. From previ-
ous studies on the immunogenicity of red blood cell antigens it was
concluded that preventive matching for C, ¢, E, K and Jk? will be most
effective in reducing alloimmunization, while other immunogenic anti-
gens seem to be less important for matching because antibodies are
less clinically important (i.e. Lu?, Le®) or have a low frequency in the
population (i.e. Cw).*** Pre-emptive matching for a larger set of most
clinically relevant RBC antigens (Rh phenotype, K, Fy?, Fy®, Jk?, JK?, S
and s) could prevent 94% of transfusion-related alloimmunization.*®
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simultaneously typing of the most-clinically relevant RBC, human
platelet (HPA), and human leukocyte (HLA) antigens possible. A gen-
otyped donor pool will also increase the availability of matched plate-
let products for patients to prevent HLA alloimmunization or to match
if a patient is refractory for platelet transfusions. Finally, it may be
used to increase the availability of typed stem cell donors.

Seizing the promises of extended blood group genotyping of
blood donors in a practical strategy will require many changes
throughout the blood transfusion chain. With the implementation of
genotyping and an extended matched transfusion strategy, there will
be consequences for the registration of extended (e.g. more than cur-
rently routinely available ABO, Rh phenotype, K, Fy, Jk and MNSs typ-
ing) donor blood profiles, for extended routine patient typing
(e.g. beyond ABO, D and for all blood recipients) and pretransfusion
compatibility testing and it will change RBC logistics and stock man-
agement.?! Databases with patient and donor data and a system to
allocate units to patients with a linkage of blood bank and hospital
inventories will be required.?* Some red blood cell phenotypes are
associated with clinically relevant morbidity?® or carry a higher risk on
foetal alloantibody-mediated disease (e.g. negativity for Human Plate-
let Antigen type 1a?%) or are associated with certain diseases
(e.g. HLA types). For example, in the Netherlands, currently, only male
donors are typed for HPA-1a and only a subset of donors is typed for
HLA antigens; it may have impact on donor counselling if donors will
be typed for a large set of red blood cell, platelet and HLA antigens.
To enable the foreseen change in daily transfusion practice with
extensively genotyping of the donor cohort, it is paramount to know
the views and concerns of all stakeholders involved in the affected
areas. Involving stakeholders and being able to assess and tackle-
foreseen challenges based on their practical experience will be valu-
able to develop a strong implementation plan. In this study, we there-
fore aimed to systematically map the anticipated advantages and
disadvantages of the implementation of blood group genotyping of
donors and an extensively typed blood transfusion policy. Insights
were obtained from different experts in the transfusion chain, includ-
ing donor and patient representatives, utilising focus group sessions.
This paper provides a description of these focus group sessions, a

summary of our findings and recommendations derived.

2 | METHODS

21 | Focus group sessions
To collect perceptions of stakeholders on the implications of the
implementation of genotyping and extensive matching, two focus
group sessions were organised. It was strived to recruit a wide repre-
sentation of relevant expertise and domains of stakeholders (all
referred to as ‘experts’ in this paper).

The focus group sessions were held online and a dedicated soft-
ware tool (Xleap, MeetingSphere GmbH) was used to collect informa-
tion during the meetings, while Microsoft Teams was used for

communication. The session started with a short introduction of the
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Phase 1 Phase 2 FIGURE 1 Timetable for the
< > < >
focus group sessions.

(1) (2) (3) (4) (5) (6)

(1) Introduction of experts and informative presentation by Sanquin (20 minutes)

(2) Experts enter statements and define these as hope, fear or undefined (20 minutes)

(3) Experts assign statements to a part of the bloodtransfusion process (15 minutes)

(4) Break (10 minutes)

(5) Experts discuss several propositions (45 minutes)

(6) Plenary summary and conclusion of the focus group (10 minutes)

TABLE 1 Participants of the two

Area of expertise Focus group 1
Blood bank

Donor management

Donor screening laboratory

Clinical consultant transfusion medicine

W O Rk R,

Operations (logistics, ICT, finance)
Hospital
Treating physician 2
Laboratory pathologist/clinical chemist
Research

Researchers (donor management, 3
immunohematology)

Experience experts
Donor representatives 1
Patient representatives 1
Total 14

Focus group 2 Total -
focus groups per area of expertise.

1 2
1 2
3 3
2 5
3 5
1 3]
1 4
1
1 2
14 28

Notes: All participants were categorised based on their main area of expertise. However, treating
physicians also have experience as clinical consultants in transfusion medicine. In addition, some clinical
consultants have experience as laboratory pathologists. In addition, one combined donor management

with clinical consultancy.

experts and an informative presentation from the researchers. Next,
the participating experts were able to provide input anonymously and
independently. The outline of the focus group sessions is shown in
Figure 1.

In phase one, the experts were asked to express their perceptions
related to genotyping and extensive matching and entered them as
statements into the system. They were then asked to label these as
either ‘hopes’ or ‘fears’, and to assign the entered items to various
parts of the blood transfusion process (Supporting information 1).

In phase two, experts were evenly divided (based on their exper-
tise) into two groups and discussed a number of pre-determined prop-
ositions related to three themes (Supporting information 2). The
participants first entered their opinions in Xleap, after which these
were discussed with two of the researchers (SR, JL, MJ or MdH) and

one of the process facilitators (ER or MvdW). After the first focus

group session propositions that were deemed adequately discussed
(no new input was given or required within the discussion time in ses-
sion one), were replaced with new propositions. Subjects that were
deemed valuable to explore further (discussion needed more time
than available or new questions were brought up), were adjusted and

re-implemented for the second focus group session.

2.2 | Participants

The main areas of expertise of the experts are shown in Table 1.
Experts may have experience in multiple areas. Both professionals
with a strategic, administrative role in the blood bank and profes-
sionals with a more operational role were invited. Donor representa-

tives came from the donor association and donor advisory board, and
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Caterories per Hope Fear Undefined Total
Themes then?e P Description of categories (n=59) (n=77) (n=26) (n=162)
(100%) (100%) (100%) (100%
Patient health 21 (36%) 0 (0%) 0 (0%) 21 (13%)
Patient health Patient outcomes achieved by a process
outcomes utilizing genotyping
Special patient Patient outcomes in special or non-
groups standard cases
Genotyping 4(7%) | s(6%) | 6(3%) | 15(9%)
Genotyping of The approach and method of genotyping
donors donors
Typing of The approach and method of genotyping
patients and phenotyping of patients
Privacy issues and ethical aspects 3 (5%) | 12 (16%) | 3(12%) 18 (11%)
. Handling data of donors that is
Donor privacy .
processed due to genotyping
. N Handling data of patients that is
Patient privacy .
processed due to genotyping
Donor management 11 (19%) | 22(29%) | 5(19%) | 38(23%)
Diversity of . Implications of genotyping on the
blood types in L
composition of the donor base
the donor pool
Donor Implications of genotyping on the ability
management to maintain sufficient (active) donors
Attitude of Donor attitudes and behavior towards
donors genotyping

Inventory management and

logistics

a(7%) | 18(23%) | 4(15%) | 26(16%)

Implications of genotyping on business

Logistics operations in (between) parts of the
blood transfusion process
Being able to order blood products in
Demand ) )
. time to meet the needs of the patient
forecasting )
population
Outdating of Using blood products before the
blood products specified expiration date
Emergency The working method in situations with
situations urgent need for transfusion

Hospital

and transfusion lab

oratory

2(3%) | 10013%) | 1(4%) | 13(8%)

Pre-transfusion
compatibility
testing

The working method at the hospital
transfusion laboratory, including pre-
transfusion diagnostics

Organization in
hospitals

Implications of genotyping on hospital
operations

General aspects

14 (24%) | 1023%) | 7(27%) | 31(19%)

Implications of genotyping on the total

Costs costs of the blood transfusion process
Decision-making concerning when to
Implementation | apply genotyping and extensive
remarks matching and when to opt for other
methods
General remarks or implications for the
General remarks | whole process (not assignable to a single

step)

FIGURE 2 Distribution of statements of hope and fear as provided by the experts during phase one of the focus group sessions. For the
18 categories, the distribution of statements labelled as hope or fear and the statements that remained undefined is shown. This distribution is
visualised in pie charts, scaled to size according to the total amount of statements per category. Additionally, a description is provided of the
content within each category, as well as the themes the categories belong to.
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patient representatives from patient organisations for sickle cell dis-
ease and thalassemia and for rare haematological diseases. Twenty-
eight experts participated in the study and were divided into two

groups with similar background and expertise.

2.3 | Data analysis

The statements provided by the experts in phase one of the focus
group sessions were analysed for similarities and differences. Two
researchers (JL and SR) independently categorised and assigned all
statements to self-determined categories and themes. These results
were compared, after which consensus was reached on a definitive

set of categories, themes and assignments of stakeholder statements.

3 | RESULTS

3.1 | Expressed hopes and fears

During phase one of the focus group sessions 172 statements were
obtained. Ten statements were excluded from further analysis,
either because these were part of the instruction by the focus group
facilitators, did not apply to the transfusion process, or were
uninterpretable. Of the 162 remaining statements 59 (36%) were
categorised by the experts as hopes, 77 (48%) as fears and 26 (16%)
statements remained unlabelled. Two statements labelled as both
hope and fear were counted as 0.5 in each group. The 162 state-
ments were divided in 18 categories under seven themes. These
themes are described in Figure 2 and under ‘Summary per theme’.
The hopes and fears obtained from the two focus group sessions
were regarded as not significantly different between both focus

group sessions (Supporting information 3).

3.2 | Summary per theme

3.2.1 | Patient health

In the category patient health outcomes the experts foresaw a reduc-
tion of alloimmunization in (poly)transfused patients. Additionally, the
experts expected faster availability of better-matched blood and safer
blood transfusions for patients. One participant described hope that
donors and patients could be matched at other (biochemical) charac-
teristics than RBC antigens.

The experts foresaw advantages for some special patient groups in
particular. First of all, the possibility of better matching for complex
patients (e.g. patients with rare RBC antibodies, rare Rh phenotypes,
post-transfusion AIHA or red cell aplasia), because rare RBC blood
types will become easier available. Secondly, lower alloimmunization
risk could increase treatment options, for example, improved chronic
transfusion schemes or apheresis therapy for patients with sickle cell

disease.

3.22 | Genotyping

Three experts expressed fear that large scale genotyping of donors is
not yet possible. However, others described that genotyping of
donors can be well organised. It was mentioned that phenotyping is
faster and effective when searching for a specific genotype. Addition-
ally, it was suggested that genotyping of the whole population early in
life is likely to become routine practice.

Concerning the extended RBC antigen typing of patients, it was
questioned where the responsibility and costs for the typing of patients
should lie, and whether this should be organised centralised or dec-
entralised. Furthermore, practical questions were raised on topics such
as the quantity and type of samples needed for genotyping. Three
experts feared that the turn-around time of typing would be unsatisfac-

tory for patients with an acute transfusion indication.

3.2.3 | Privacy issues and ethical aspects
Focus group participants feared the violation of donor privacy due to rec-
ognizability of specific donors through their genetic profile. There was fear
that the use of DNA could lead to the misuse of private data that people
do not want shared. It was believed that donors could feel uncomfortable
by the use of their DNA and might worry about the privacy of the data
obtained. It was proposed that donors should explicitly be asked for con-
sent for determining a donor profile by genotyping. Experts mentioned
that informing donors could involve the number of typed RBC, platelet
and other antigen systems, and the related clinical implications related to
the obtained data. The possibility of a national registry for blood types
obtained by genotyping was mentioned. An appropriate method of label-
ling donors in the blood bank information system needs to be determined.
Concerning patient privacy, the vulnerability of storing and shar-
ing patient data was feared. Several questions were related to manag-
ing a centralised storage of patient data. It was noted that hospitals
and Sanquin Blood Bank currently do not share data on antigen types
required and availability of typed RBCs. Data sharing could become
necessary and this might raise ethical and privacy issues. Patients may
not want this data to be shared. Another question concerned
obtaining consent to type specific patients, for example, children.
Genotyping offers opportunities to obtain additional data on
other health topics that are not purely intended to be used in facilitat-
ing blood transfusions (e.g. genetic indicators for iron metabolism or
disease associations). The experts considered acquiring this informa-
tion as undesirable, because it may provide information that a person
does not want to know. This could result in ethical problems and
would not be in line with the general accepted rules concerning the

screening for diseases, such as assessing treatability.

3.24 | Donor management

Experts expect an improvement in diversity of blood types in the

donor pool that is, better availability of typed products and more
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typing information from donors from non-Caucasian origin. Expressed
fears concerned a shortage of donors most in demand. This demand
could be increased by introducing an extended matching strategy as
more patients with uncommon antigen profiles need to be matched.
Having sufficient donors was stated as a challenge in donor manage-
ment. There were fears about a possible increased donation frequency of
certain donors, new donor acceptance criteria and differing donation fre-
guencies between donors with different profiles. It was stated that donors
with rare blood types should be protected against excessive donation.
Additionally, the attitude of donors towards donating could be nega-
tively influenced by their individual opinions on genetic testing or the use of
a DNA database. The experts noted that communication with donors about
genotyping is important to prevent donor reluctance. In addition, individuals
of African genetic origin should be given extra information about their
importance as donors for patients with sickle cell disease or thalassemia.
The possibility of improving donor diversity by conducting cam-
paigns to recruit more donors of non-Caucasian origin was an
expressed hope. Notably, more attention for specific minorities can be
both desirable and undesirable. In the case of partial application of
genotyping it was questioned which donors would be selected for

extensive genotyping and if selection on ancestry would be possible.

3.2.5 | Inventory management and logistics

Nine experts mentioned challenges in logistics that would arise if the
blood transfusion chain would include extensive blood group
genotyping and extended matching. Advanced matching of blood
products from donor to patient was feared to lead to rigid allocation
of products and inflexibility of inventory management and logistics.
Additionally, experts regarded the time between patient demand and
donor blood delivery determinative for the achievable level of blood
matching. Stated hopes were inventories better attuned to the
demands and that manual typing of donors would no longer be neces-
sary before matching a blood product to a patient.

Fears in the demand-forecasting category concerned the ability
of hospitals to timely provide information on which patients need
which blood products at what time. Additionally, the demand for cer-
tain profiles could increase. Furthermore, the predictability of profiles
with the largest demand was questioned.

Three experts feared increased outdating of blood products if
more antigens are considered for matching, as it will become more dif-
ficult to adhere to administering the oldest products first.

Seven experts expressed fear that, in emergency situations, impos-
sibility to match could delay transfusions, either due to missing antigen
profiles of patients or unavailability of matching units. Adhering to the
matching strategy could delay transfusions in these situations.

3.2.6 | Hospital and transfusion laboratory

Different opinions existed on the necessity of pre-transfusion com-
patibility testing in case of matching for the most important RBC
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antigens. This makes detecting antibodies against the matched anti-
gens unnecessary. However, without pre-transfusion antibody screen-
ing, autoantibodies or rare antibodies against high-frequent antigens
would be missed. Experts fear that serological antigen typing would
have to continue alongside genotyping for patients in urgent need for
transfusion, thereby increasing costs.

Extensive matching will result in different consequences for the
organisation in hospitals. Fear was expressed for diminishing knowl-
edge about blood types and RBC serology, whilst still needed. Addi-
tionally, there was fear about linking new and current IT systems, and
the support of IT systems to designate matching products to patients.
Education on matching and associated inventory management would
be mandatory. It was questioned how to deal with ordered blood that
remained unused. Furthermore, it was feared that hospital costs

would increase.

3.2.7 | General aspects

Five experts expressed concern about the costs and cost-
effectiveness of an extensively matched transfusion strategy. In addi-
tion, there was concern about a shift of costs in the transfusion chain
to other stakeholders. Meanwhile, hope was expressed that extensive
typing of donors would reduce costs, due to fewer transportations
and improved inventory management.

There were remarks on the implementation of genotyping and
extensive matching. It was argued that matching for all RBC antigens
is not required, as only clinically relevant antibodies need to be
prevented. In addition, it was stated that for many patients extensive
matching is not necessary, and an optimum must be found between
the number of antigens typed and the level of antibody formation
prevented. It was questioned whether enough knowledge exists to
allocate products, given that in practice there will always be mis-
matches on some antigens for some patients.

There were several general remarks about extensive matching.
Expressed hope concerned the prospects of being able to work with
improved techniques. Additionally, it was hoped that collecting data
for other research, including determining how much clinically relevant
alloimmunization occurs after elective transfusions, would become
possible. The experts mentioned that the advantages of genotyping

have to be made very explicit before it will become accepted by

hospitals.
3.3 | Discussed propositions
3.3.1 | Dealing with data obtained from the typing

of donors and patients

The experts argued that genetic information from donors and patients
related to blood group profiles and HLA typing may be stored with
the aim of reducing antibody formation and side effects of transfu-

sions, if performed in accordance to European privacy laws (GDPR).2°
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Properly informing donors and patients, obtaining consent, storing
and granting access to data, are important. Additionally, it was dis-
cussed that data should be stored centrally, with genotyping being
required once per individual. However, obtaining health-related infor-
mation of donors or patients was regarded legally and ethically com-
plex, for example in case of disease-related risk factors (certain HLA
types) or blood types more prone to foetal-maternal incompatibility.
Between groups there were different views on the preferred course
of action. One group mentioned that reporting on health risks is not
within the goal of the blood bank, which is to provide a safe transfu-
sion for recipients. Additionally, ‘the right to not know’ was men-
tioned as an important point. Contrarily, another group discussed that
obtaining health data can be valuable for donors, and should be possi-
ble with consent of well-informed donors. It was concluded that

guidelines are needed on the provision of health-related data.

3.3.2 | Testing prior to a blood transfusion and the
selection of blood products

There were contrasting expectations about the effect of genotyping
on pre-blood transfusion testing. The experts expected that the num-
ber of tests prior to transfusion will decrease. Patients saw advantages
in reducing immune responses and fewer required blood tests prior to
transfusion. However, although it can become easier to select blood
for a transfusion, it could also become more difficult when searching
for the optimal match. It will occasionally not be possible to select a
fully matched blood product, which has to be dealt with. It was con-

cluded that it should be clear what is considered an acceptable match.

3.3.3 | Consequences for logistics

It was discussed that combining transports to several hospitals in
standard deliveries can keep transportation costs low. The experts
stated that the target numbers of specific products per individual hos-
pital when administering blood for transport are a currently existing
challenge. However, it was said that a form of competition between
hospitals would be created regarding the availability of widely applica-
ble (‘easy to match’) or of rare blood, as these are finite. Furthermore,
it was argued that, as tailor-made delivery is a current challenge,
changing to a demand-driven system will be considerably challenging.
Thus, automation will be important in facilitating this change. In addi-
tion, unnecessary typing should be minimal to keep the adapted sys-
tem sustainable: ‘we should not start overtyping’. A solution that the
experts mentioned was to implement genotyped based matching

step-by-step (per antigen).

4 | DISCUSSION

This study resulted in an overview of anticipated advantages and dis-

advantages of a national rollout of blood group genotyping of donors

and an extensively typed blood transfusion policy, categorised in a set
of comprehensive themes. Genotyping with chip array technology is
now within reach and makes large-scale genotyping of donors possi-
ble for many blood group systems as well as other transfusion-related
genetic characteristics.'® To provide guidance for a successful imple-
mentation of genotyping it is paramount to know the views and con-
cerns of all stakeholders involved. Moreover, all experts have been
asked to remain involved in any further discussions for practical
implementation.

The participating experts saw important advantages for patients.
They expected a reduction in alloimmunization in transfused patients,
and positive effects for patients with, for example, sickle cell anaemia
and AIHA. In addition, blood provision for patients with rare anti-
bodies against high frequency antigens would greatly improve. In gen-
eral, increased availability of typed units for patients that are already
provided with extensively typed units generated enthusiasm. Experts
did not spontaneously propose that all patients could receive units
matched for Rh, K and additional blood group antigens, but agreed
that it would be beneficial for all transfusion recipients to receive
more matched units.

In the focus groups a matched transfusion strategy with a gen-
otyped donor pool for all patients was proposed. However, in practice
only about 10% of repeatedly transfused patients will become
alloimmunized,*® and until now it is impossible to distinguish these
patients. The difference in clinical relevance of antibodies and immu-
nogenicity between antigens makes that the importance of matching
varies per antigen.?>1%2¢ Because many patients will never make anti-
bodies or will not require a follow-up transfusion, the efficiency and
feasibility of a fully matched transfusion strategy is questionable.?”~2?
Currently a substantial part of donors are typed serologically for
Rh, K, Fy, Jk and Ss antigens®? and genotyping is used on indication;
for example when serological typing is not possible (i.e. Dombrock
antigens and rare blood types). Preventive matching is implemented
for many risk groups,* but large scale donor genotyping offers possi-
bilities to protect much larger groups with an increased
alloimmunization-risk, because of repeated blood transfusion; as for
example patients suffering from inflammatory bowel disease.° Fur-
ther evaluation is needed of better-matched transfusion strategies for
broader groups of patients.

Many experts in this study warned for acquiring genetic health
information that is not directly related to the typing of blood group
antigens and regarded this as undesirable. Certain health data can be
informative for the donor or blood bank (i.e. to determine donation
frequency), but the right to not know was emphasised. Contrarily,
other experts were less opposed to gaining disease-related informa-
tion related to blood group polymorphisms, given donors are well
informed. Donor representatives emphasised the importance of infor-
mation provision regarding genotyping, and donor physicians pointed
out that this would require considerable time and attention. An ethics
review could gain more insight into these comments and could be
incorporated as part of the implementation plan.

The experts noticed disadvantages when discussing new transfu-

sion strategies. Important are logistical challenges and costs of a new
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transfusion strategy using comprehensive blood group typing of
donors and patients. A health economics analysis is required to evalu-
ate these logistical implications and costs and could be part of the
implementation plan.

The design of this study with the use of focus groups has some
implications. Firstly, the number of stakeholders of whom views were
collected was limited. However, expectably the most important
advantages and disadvantages have been collected as no significantly
new inputs were retrieved from the second focus group. Another limi-
tation of the study was the anonymity of the inputs by the experts. It
is uncertain whether each participant contributed equally. Addition-
ally, the experts were selected by the researchers with the aim to
include all stakeholders. However, this might have influenced the dis-
cussions. In addition, the focus group sessions started with an infor-
mative presentation about genotyping and extended matching.
Although information was provided objectively, the framing may have
influenced the experts. On the other hand, the experts may already
have had a biased view on the topic because of their expertise. The
influence of group dynamics on the opinions of participants was lim-
ited by the use of two separate groups and a digital platform for data
input.

The obtained insights from this study can be valuable for other
countries for decision making on genotyping and extended matching.
In the Netherlands extensive preventive matching is already
implemented for certain groups of transfusion recipients, making the
rate of alloimmunization already low. In other settings with less pre-
ventive matching, opinions may be different. Additionally, differing
social values and opportunities in other countries may lead to a
unique set of challenges not identified in this study.

In conclusion, many experts believe that utilising genotyping
offers possibilities to improve transfusion practice, with positive
effects on patient health. However, there are undisputable fears
about the logistical consequences, costs involved, and data generated
by genotyping. This study resulted in the derivation of categories and
themes that bring structure to potential relevant areas of change as a
result of the implementation of genotyping technology. This structure
will be helpful when designing an actual plan for implementation. Fur-
ther discussion on these topics is needed to capitalise on the opportu-
nities of blood group genotyping of donors and to determine the
optimal course of action for implementation. It is therefore advised to
proceed with the implementation of genotyping technology in man-
ageable steps and in continuous close collaboration with various
experts and stakeholders.
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