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Abstract
Objective. Transfusion therapy is critical for many patients with pB-thala
review current practice and document the chronic transfusion th
transfusion service centers of Turkey.
Materials and Methods. A survey with 16 structured
hematologists in Turkey. Responses were received fro
diagnosed with B-thalassemia major, B-thalassemia inte
Results. Although 79% of centers reported perfo
adherence to national transfusion guidelines was
antiglobulin testing before each transfusion, desp
varied, with 26% of centers lacking the cap
13% of centers only, predominantly uni @ :
D,C,E,c,e and Kell compatible red b
compatible units due to limited s

ted electronically to adult and pediatric
8 cities, representing 1,449 patients

e cell disease.

cell antigen typing prior to the first transfusion,
16% of centers routinely performed indirect
recommendations. Antibody identification capabilities

. Nearly half of the centers were always able to provide
-quarter reported that they were unable to consistently provide

ansfusion practices and transfusion service laboratory infrastructure
al policy initiatives to mandate adherence to national and international

guidelines, expand immun:
red cell units. These datasea ibute to a discussion on establishing a centralized immunohematology reference

eki transfiizyon merkezlerinde hemoglobinopatili hastalara yonelik kronik transfiizyon
iincel uygulamalarin ortaya koymay1 amacladik.

em.. Tiirkiye'deki yetigkin ve pediatrik hematologlara 16 sorudan olusan yapilandirilmis bir anket

ik olarak gonderildi. Yanitlar, 18 ildeki 37 merkezden, B-talasemi major, B-talasemi intermedia ve orak hiicre
tanist almis 1449 hastay1 kapsayacak sekilde alindi.

lar. Merkezlerin %79'u ilk transfiizyondan dnce genisletilmis eritrosit antijen tiplendirmesi yaptigini bildirmis
a da, ulusal transfiizyon kilavuzlarina uyum tutarsizdi. Kilavuz onerilerine ragmen, merkezlerin sadece %16'st her
ransfiizyondan dnce rutin olarak indirekt antiglobulin testi yaptigini bildirdi. Antikor tanimlama testi olanaklari
cesitlilik gostermekte olup, merkezlerin %26'sinda bu olanak bulunmamaktaydi. Eliisyon ve adsorpsiyon testleri,
cogunlugu iliniversite hastaneleri olmak iizere merkezlerin yalnizca %13'iinde her zaman yapilabilmekteydi.
Merkezlerin yaklasik yarist hemoglobinopati hastalarina her zaman D,C,E,c,e ve Kell uyumlu eritrosit konsantreleri




saglayabiliyordu, ancak dortte biri yetersiz tedarik nedeniyle devamli olarak uyumlu eritrosit saglayamadiklarini
bildirdi. Ulkede eritrosit genotipleme yapilamamaktaydi.

Sonug¢. Arastirmamiz Tirkiye genelinde transfiizyon uygulamalar1 ve kan bankasi laboratuvar altyapisi agisindan
farkliliklar oldugunu ortaya koymustur. Standardize transfiizyon protokollerine uyulmasini zorunlu kilmak,
immiinohematoloji test olanaklarini genisletmek ve fenotipik uyumlu eritrosit konsantrelerinin her bolgeye
dagitimini saglamak igin ulusal politika gelistirilmesine ihtiya¢ vardir. Hemoglobinopati tedavisinde transfiizyon
giivenligini ve saglikta esitligi iyilestirmek i¢in merkezi bir immiinohematoloji referans laboratuvarimin kurulmasua
ve lilkemizde eritrosit genotiplemesinin etkinlestirilmesine 6ncelik verilmelidir.

Anahtar kelimeler. Talasemi, orak hiicre hastaligi, eritrosit transfiizyonu, eritrosit genotipleme, immunohematglo

Introduction
Hemoglobinopathies are a group of inherited blood disorders characterized by abnormalities in th

synthesis of B-globin in B-thalassemia major or intermedia results in a shortened lifespan of red ; these patlents
should receive regular red cell transfusions for normal growth and development. The clinicalfea of sickle cell
disease (SCD) reflect the tendency of erythrocytes to adopt a sickle shape in deoxygenate
reduced red cell survival and a tendency to block small blood vessels. Therefore, red
therapeutic intervention for avoiding certain complications of SCD.2
Turkey has made progress in the safe provision and use of blood and blood theyBlood and Blood
Products Law (2007), followed by the Implementing Regulation on Blood
Blood and Blood Products (2009), National Guides on Preparation, Use
Components (2016), Standards for Blood Service Units (2016), the Qua ent System for Blood Service
Units (2016), and Hemovigilance (2020). Turkey is an active men 1 of Europe, and the national
guidelines are in compliance with the European Union leglslat' blood and blood products. The Turkish Red
Crescent has the main responsibility with 13 tempora bleod cente

75 of the 81 provinces of Turkey.> Hematologists and tr i dicine specialists are actively involved in
optimizing transfusion care through the use of uni ractices across the country.

urkish Thalassemia Diagnosis and Follow-up
ideline for SCD, patients should have extended red

11 before starting transfusion therapy.*>® All patients
intermedia should be transfused with ABO, D,C,E,c,e and Kell
of 10 - 15 mL/kg every 3 - 4 weeks.*> Antibody screening
alloimmunization rates have been reported to range from 2.9%

guideline, and the American Society of Hematolo
cell antigen typing, at least including ABO

compatible, leukocyte-reduced red
should also be performed before
to 37% in various populations
We aimed to survey the ¢
hemoglobinopathies in the i ice centers of Turkey.
Materials and Methods

025. Respondents from 37 centers — of a total of 75 centers — voluntarily participated
ting 5 of 7 geographical regions in Turkey — and replied to subsequent correspondence
consented to voluntary participation and became authors as the Turkish Hemoglobinopathy
. The demographics of the non-respondents remained unknown. Hence, no ethics approval for
ts research was required.

vided a link to a website for an electronic version of the survey (Table S1).

nnaire. Prospective participants received a questionnaire (Table S1). We requested information for: 1)

f patients with B-thalassemia major, intermedia, and SCD receiving regular red cell transfusions or

e nge transfusions at each institution; 2) required pre-transfusion serologic testing of the patients with
oglobinopathy, such as C,E,c,e and Kell; 3) frequency of direct antiglobulin test (DAT) and indirect antiglobulin
est (IAT) and interpretation of the results; 4) routine use of antibody identification, elution and adsorption tests and
interpretation of such results; and 5) information on the rate of supply of C,E,c,e and Kell compatible red cell units
for patients with hemoglobinopathies.



Results and Discussion
A total of 20 adult hematology specialists (54%) and 17 pediatric hematology specialists (46%) from 37 centers in
18 cities in Turkey responded to the survey (Table 1). The 3 most populated cities in Turkey, Istanbul, Ankara, and
Izmir, accounted for 38% of the responding centers. Among participating centers, 17 were university hospitals
(46%), 17 public or city hospitals (46%), and 3 private hospitals (8%); 12 centers were located in the Marmara
region (32%), 10 centers in the Central Anatolia region (27%), 8 in the Mediterranean region (22%), 6 in the Aegean
region (16%), and 1 in the Southeastern Anatolia region (3%) of Turkey. When contacting the specialists in the
Black Sea region, they responded verbally that they didn't have any patients with hemoglobinopathy and regul
transfusion (not shown). No data were received from the Eastern Anatolia region. Our statement is supported b
previous study indicating that the Black Sea region had no recorded cases of thalassemia, while the Eastern Ana
region had the lowest number of documented patients with thalassemia.® Hence, a possible impact of 1
from Eastern Anatolia and Black Sea regions was limited. The overall response rate for our 16 questig

intermedia (9%), and 93 with SCD (6%) from 37 centers (Table 1). Ankara (Bilkent City Hospi :
University), and Antalya (Akdeniz University) pediatric hematology outpatient clinics reported atients with [3-
thalassemia major (34%), while most adult B-thalassemia major patients (18%) were rep i

f of the patients
t clinics. Previous

epidemiologic studies from Turkey reported that the Mediterranean region entyfor SCD and coastal
areas for B-thalassemia,”!® which we corroborated in our survey.

Red cell phenotyping. Phenotyping for C,E,c,e and Kell was always pe most of the centers (79%) before
the first transfusion (Table 2). When transfused patients with hemoglobi eferred from another center,

diagnosed at their center nor for those referred from ot
established guidelines. A previous study from the Unite aled inconsistencies in transfusion practices
ther healthcare institutions. Notably, only 20%
of non-thalassemia treatment centers and 71% of mon-sickl atment centers were reported to follow
established guidelines by providing Rh- and Kell blood cell units prophylactically.!! The

hemoglobinopathy survey in England also

hemoglobinopathy patients.
The transfusion policy for pati
mixed-field reaction, was t
negative for mixed-field an

another center, who were tested for D,C,c,E,e and Kell and had a
oss-match compatible red cell units in 12 centers (32%) and red cell units

centers (11%), to consulta ienced center in 3 centers (8%), and to perform DAT, IAT, and antibody
identification tests j ] Another 6 centers (16%) reported having encountered no mixed-field reaction.
DAT and IAT testing. quency of performing DAT and IAT testing varied widely among centers (Table 3).
Before the fi i ess than one-third of the centers performed either test. For ongoing transfusion therapy,

performing DAT at least once a year. Although the TIF guideline and the Appropriate
uide recommend IAT testing before every transfusion,*!> only 6 university hospitals (16%)

DAT and IAT testing (not shown), all centers should follow consistent protocols impacting
such as preventing alloimmunization and hemolytic transfusion reactions. '
d typing strategies for DAT-positive patients also varied highly (Table 4). Only 6 centers (16%)
giving cross-matched and C, E, c, e and Kell compatible red cell units, investigating the cause of DAT
, and performing elution. An additional 9 centers followed a similar strategy without elution (24%). This
s sts that elution, a technique used to detect red cell-bound antibodies, was not widely utilized across the
ntry. Another 6 centers relied solely on cross-match-compatible red cell units without additional antigen

atching (16%), while 4 centers provided red cell units matched only for C, E, c, e and Kell (11%).
Elution and antibody identification testing. Almost two-thirds of centers (63%) reported being unable to perform
elution and adsorption tests (Table 1). Conversely, only 5 centers (13%) consistently performed these tests, with the
majority being university hospitals and one being a training and research hospital. Currently, these specialized tests



seem largely dependent on institutional resources and expertise. A national resource and an immunohematology
reference laboratory could serve for these non-urgent tests.

Regarding antibody identification, 18 centers always performed this test (47%), whereas 10, mostly city/ or public,
hospitals lacked this capability onsite (26%) and sent their samples to university hospitals (n = 8) or laboratory
companies (n = 2). These findings highlight disparities in laboratory capabilities, which can delay transfusion
decisions and patient management. Furthermore, the ability to provide antigen-negative red cell units compatible
with antibody identification results was limited, with only 5 centers always (13%), 14 usually (38%), and 13
sometimes (35%) able to supply antigen-negative red cell units based on antibody identification results. As a re
they were able to provide antigen-matched red cells to 42% of their hemoglobinopathy patients based on antib
identification results. However, 5 centers could not provide antigen-matched red cell units based on antibod
identification results (13%).

Supply of compatible red cell units. Many centers (n = 17) could always provide C, E, c, e and Kell

transfusion service centers.
Red cell genotyping. Only 1 center reported sending samples to another g
in some cases of complicated alloantibodies in thalassemia patients. No
for their patients onsite or had access to red cell genotyping within Turk
Conclusion. This nationwide survey provided a comprehensive
patients with hemoglobinopathy across 37 centers in Turkey.
pediatric hematology specialists. Despite national and
antigen phenotyping and antibody screening,** our fin
this recommendation. While the majority of centers per i notyping and strive to provide C, E, c, e
and Kell compatible red cell units, key practices ine] AT testing before each transfusion, the use of
elution techniques, and access to antibody identi onsistently applied and often limited by
institutional resources. In addition, blood group i can be complicated by the lack of antigen typing
before the first transfusion, because of mi : fter recent transfusion.

urgent need for a centralize n and supply chain improvement. The documented data may be used to
evaluate the feasibility, cos i and impact on the healthcare system of proposed changes, such as a
centralized immunoh ma erence laboratory and red cell genotyping, in Turkey. Developing a centralized

e-Blood Banking and Hemapheresis, and the Turkish Society of Pediatric Hematology,
committee of Apheresis/Transfusion, for their active participation.
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Table 1. Geographic regions in Turkey and patients reported by survey respondents

Patients

B-thalassemia Sickle cell disease
Regions* Major (n) Intermedia (n) Total % n %
Marmara 261 29 290 21% 22 2
Central Anatolia 270 24 294 22% 11 1
Mediterranean 320 52 372 27% 38 4
Aegean 280 15 295 22% 20 21
Southeast Anatolia 95 10 105 8% 2
Black Sea nr nr nr nr
East Anatolia nr nr nr nr nr
Total 1226 130 1356 100% 100%

* Geographic regions tabulated by population size

nr - no responses received

Table 2. Routine serologic testing for patients with hemoglobin
Transfusion Service Centers

CEce and Kell antigens

Diagnosed at the Referred fro Adsorption and

center another ce identification elution
Responses n % % n %
Always 29 79% 47% 5 13%
Usually 5 13% 16% 3 8%
Sometimes 1 3% 11% 6 16%
Never 2 5% 26% 23 63%
Total 37 100% 00% 37 100% 37 100%

Table 3. Frequency of perfo directiantiglobulin (DAT) and indirect antiglobulin test (IAT) in patients with

hemoglobinopathie
Transfusion Service Centers
DAT IAT
Frequenc n % n %
Before fifst trans n only 11 30% 10 27%
Before e transfusion 3 8% 16%

6

7 19% 9 24%

ime ar 7 19% 9 24%

imes a 9 24% 3 8%
37 100% 37 100%




Table 4. Transfusion strategies direct antiglobulin testing

Transfusion Service Centers
(n)* and answers'
Questions 6 942 2 116 4 2

I give cross-match compatible red cell units X X X X X
I give C,E,c,e, and Kell compatible red cell units X X X X X X
I investigate the reason for DAT positivity X X X X X X
Elution should be done X X X
* For a total of 37 centers
t 10 different response patterns are shown along with the number of centers (n=1 to n=9) res;

of the 10 possible response patterns.
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