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Abstract:  
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a widely utilized treatment for 
various hematological diseases. While selection criteria for unrelated donors are well-
established, there is a lack of consistency and standardization in the selection of related donors. 
To investigate the current approach of hematologists to the selection of relative donors at Turkish 
hematopoietic stem cell transplantation (HSCT) centers. The study employed a cross-sectional 
survey design, distributing a self-administered questionnaire to 95 adult and pediatric 
transplantation centers in Turkey to investigate their approach to related donor selection for allo-
HSCT. The questionnaire collected data on various aspects including the center's experience in 
performing allo-HSCT, patient groups treated, number of allo-HSCT procedures conducted 
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between 2015 and 2021, preferences for related donors, considerations in related donor selection 
(such as gender and past pregnancies), guidelines utilized for related donor selection, upper age 
limit for related donors, and the use of specialized advanced analyses for elderly donors. The 
response rate to the survey was 38.9%. Variability was observed across centers in gender 
consideration and the impact of past pregnancies on related female donor rejection. Different 
guidelines were employed for related donor selection, with the European Bone Marrow 
Transplantation (EBMT) guidelines being the most commonly used. Regarding the upper age 
limit for related donors, 8.1% of centers accepted an upper age limit of 55, 48.7% preferred an 
upper age limit of 65, and 43.2% even selected related donors aged 65 and above. The lack of 
standardized guidelines for related donor selection in HSCT centers leads to variability in criteria 
and potential risks. Collaboration among centers is essential to establish consensus and develop 
standardized protocols. 
Keywords: Donor selection, Hematopoietic stem cell transplantation, HSCT, Standardized 
protocols, Survey 
 
 
Introduction 
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a rising treatment option for 
hematological malignancies and non-cancerous blood disorders. Stem cell sources may be from 
bone marrow, peripheral or cord blood from an identical twin, a sibling, or a related or unrelated 
donor, which can be human leukocyte antigen (HLA) matched, mismatched, or haploidentical. 
Outcomes of allogeneic HSCT depend on the underlying disease, the timing of the transplant, 
patient comorbidities, and the choice of donor. Donor-recipient histocompatibility is one of the 
key variables in allo-HSCT; nevertheless, non-HLA factors such as cytomegalovirus serostatus, 
gender, age, ABO compatibility, previous pregnancies, and greater body weight affect the 
transplant outcomes (1-4).  
International regulatory bodies (such as the European Directives for Donation of Tissues and 
Cellular Therapy Products and the US Food and Drug Administration) have devised detailed 
donation processes to ensure the recipient's safety (5). The criteria for the selection of unrelated 
donors have been determined within the scope of the guidelines created by national and 
international authorities (such as those supplied by the Worldwide Network for Blood and 
Marrow Transplantation, the Center for International Blood and Bone Marrow Transplant 
Research, the Turkish Society of Hematology, and others) to ensure both the recipient's and the 
donor's safety and to receive high-quality cellular products (2, 5, 6). In many countries, lower 
and upper age limits have been set for an unrelated donor to be a stem cell donor by local 
authorities. World Marrow Donor Association (WMDA) standards require donor registries to 
stipulate an upper age limit not to exceed 60 years. In fact, many other donor registries have set 
upper age limits for joining: 55 years in Germany, 55 years in Turkey, 50 years in Canada, 40 
years in Australia and the United Kingdom, and 54 years in Japan (7). However, the upper age 
limit for related donors is not clear, and it is left to the preference of transplant centers. 
Inadequate definition of exclusion criteria for elderly related donors puts these donors at risk in 
terms of possible adverse events (6). Using older, related donors in these treatments is a field 
where the toxicity and long-term implications are not entirely established (8-14). We present a 
survey in which we show the differences in relative donor selection among Turkish 
hematologists before our main study, which will be conducted within the framework of the un
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Turkish Hematology Society Donor Research Team (DART) project to determine the upper age 
limit for related donors. 
Methods: 
Study design, participants, and survey administration 
The study adopted a cross-sectional design to collect data on allogeneic HSCT practices and 
preferences among hematologists working at Turkish HSCT institutions. Between February 2021 
and May 2021, an electronic mail-based survey was carried out among hematologists working in 
HSCT centers in Turkey. The survey was designed to acquire information about allogeneic 
HSCT practices and preferences. Participants were chosen based on their involvement in 
allogeneic HSCT procedures. 
Survey Instrument 
The survey included nine questions designed to collect valuable data. The questions covered a 
variety of topics, such as the number of years of experience performing allogeneic HSCT, the 
patient groups for whom allogeneic HSCT was performed, the number of patients who 
underwent allogeneic HSCT between 2015 and 2021, the preference for related donors, 
considerations of donor gender in related donor selection, the impact of the number of 
pregnancies on related female donor rejection, the guidelines used for related donor selection, the 
upper age limit for related donors, and whether specialized advanced analyses are conducted for 
elderly donors if selected. 
Data Collection 
The survey was emailed to hematologists working in HSCT centers throughout Turkey. We used 
SurveyMonkey, an online survey tool, to collect the data 
(http://tr.surveymonkey.com/r/63QNNPJ). The email briefly explained the study's goal and 
directions for completing the survey. Participants were asked to submit their responses to the 
survey questions electronically. 
Data Analysis 
The survey results were evaluated by SurveyMonkey as a percentile. 
Ethical Considerations 
The protocols employed in this study conformed to the ethical guidelines outlined in the 1975 
Helsinki Declaration. Ethical approval was obtained from the Yeditepe University non-
interventional clinical research ethics committee prior to conducting the survey (Decision date: 
January 20, 2022, decision no: 202111110). 
Results: 
Responses from 37 different centers were evaluated. 48.6% (n=18) of these centers had been 
pursuing allogeneic HSCT for more than 16 years. Adult bone marrow transplant units made up 
83.8% of those who responded. When related donors are available, 86.5% of these centers said 
they consider the donor's gender. Concerning the selection of related female donors, 67.5% of the 
centers stated that the number of pregnancies had no bearing on the decision to reject the donor, 
while 29.7% considered three or more pregnancies to be a reason for donor rejection, and 2.8% 
considered five or more pregnancies to be a reason for donor rejection. Survey questions and 
answers are demonstrated in Table 1. 
Between 2015 and 2020, 40.5% of the facilities did 201 or more allogeneic transplants, while 
24.3% performed 101–200 transplants, 27% performed 51–100 transplants, and 8.1% performed 
50 or fewer transplants. 46% of these facilities performed 76 or more transplants from related 
donors, while 2.7% performed 10–15 transplants. Regarding donor selection, the European Bone un
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Marrow Transplantation Guidelines were most commonly employed (48.6%), followed by the 
Turkish Society of Hematology Guidelines (24.3%). 
While 8.1% of the centers accepted an upper age limit of 55 for related donors, 48.7% preferred 
an upper age limit of 65, and 43.2% even selected related donors aged 65 and above. Among the 
centers that preferred elderly related donors, 7 centers did not perform additional advanced 
investigations, 26 centers performed advanced cardiac evaluations, 21 centers performed bone 
marrow evaluations, 20 centers performed advanced pulmonary evaluations, and 8 centers 
requested serum and urine immunofixation electrophoresis. 
Discussion: 
We report the results of a mailed survey sent to adult and pediatric transplantation centers in 
Turkey, which was conducted as part of the THS-DART project to gather information on allo-
HSCT practices and preferences, especially the preference of an upper age limit for related 
donors. Most of the participants stated that they preferred a male-related donor. If a female donor 
is to be preferred, most of the participants replied that the number of pregnancies of the donor 
does not affect the donor selection. The upper age limit for donors for most participating 
hematologists is 56 and over. Agreement was highest for the EBMT guideline when choosing a 
related donor for transplantation. If an elderly donor was chosen, most participants agreed that 
the donor should undergo cardiac and pulmonary function evaluations. 
The effect of donor sex, recipient gender, and donor-recipient gender matches has been fully 
studied in risk-explained disease cohorts and has been shown to affect transplantation outcomes. 
As such, the modified European Group for Blood and Marrow Transplantation risk score now 
includes F-M as a negative prognostic indicator (15). Although respondents had high agreement 
on male-related donors, in the modern transplantation era, recent studies have shown that 
outcome disparities are driven solely by recipient sex, with less influence from donor sex (16, 
17).  
Besides that, in our survey, most respondents agreed that the number of pregnancies does not 
affect donor selection. In a NMDP analysis of unrelated donor data, parity was identified as an 
independent risk factor for chronic GVHD (18).   
Furthermore, another study shows that -parous female donors result in an increased risk of 
chronic graft-versus-host disease (GVHD) in all recipients; -the magnitude of this increased risk 
is similar in male and female recipients; and -nulliparous female donors increase the risk of 
chronic GVHD in male recipients to a degree comparable to that from parous donors. A decrease 
in the risk of relapse was not observed, and there was no effect on overall survival, acute GVHD, 
or transplant-related mortality (19). Although there are studies showing that the donor's gender 
and number of pregnancies adversely affect the transplant outcome, it was thought that the 
urgency of the transplant and the availability of donors may be related to the fact that most of the 
participants stated that the number of pregnancies did not affect the donor selection. 
Due to advancements in allo-HSCT, more than 22% of allo-HSCT recipients for malignant 
diseases reported to the CIBMTR between 2007 and 2013 were over 60 years old (20). 
Significant progress in allo-HSCT has extended its applicability to elderly patients, thanks to 
innovations such as the implementation of reduced-intensity conditioning (RIC) and 
nonmyeloablative (NMA) regimens (21) and advances in supportive care approaches (22) and 
more accurate HLA typing methods (10). The topic of stem cell transplantation from older 
donors is currently under consideration for stem cell recipients. This led to many studies 
examining how donor age affects allo-HSCT outcomes. Several studies have looked at the effect 
of donor age on allo-HSCT outcomes. In our survey, most of the participants agreed that the 
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upper age limit for the selection of relative donors was 56 and over. However, many studies 
demonstrated that increasing donor age by decade was associated with poorer overall survival 
(23, 24)  
Besides that, there are a limited number of studies regarding the complications that develop in 
the donor when an elderly donor is selected. Different age limits for related donors impact 
potential donor availability. If age limits are set excessively low, otherwise healthy and qualified 
persons may be excluded from consideration as donors, decreasing the pool of available donors. 
On the other hand, if the age limit is too high, it can include people at a higher risk of health 
problems or who are less compatible as donors. Older donors may have a higher prevalence of 
age-related health disorders such as cardiovascular, cerebrovascular, peripheral vascular, chronic 
respiratory diseases, diabetes mellitus, and malignancies, which could affect the transplantation’s 
success (14, 25). Consequently, hematological malignancies, such as myelodysplastic syndrome 
and chronic myeloproliferative disorders, can also develop in the recipients (26). Therefore, 
many of our survey participants plan to have a cardiac and pulmonary evaluation if they choose 
an older donor. 
As a result, it is critical to thoroughly assess older donors' health status and eligibility 
individually, considering their overall health, comorbidities, and potential risks. It is essential to 
remember that the success of transplantation procedures depends on several variables. As a 
result, age limits are not the only factor determining transplantation success. Standardized 
selection criteria for related donors in HSCT have many advantages. It ensures consistency in 
assessments, improves safety by reducing hazards, supports quality assurance for high-quality 
stem cell products, simplifies the selection process to increase efficacy, and ultimately optimizes 
patient outcomes and donor safety (25). 
Expertise is essential since skilled facilities may have developed their standards based on clinical 
expertise and data on outcomes. Practical considerations may force looser requirements due to 
resource limits, like equipment and donor availability. Different institutes use different 
procedures because there are no established standards for related donor selection. Inconsistent 
criteria make assessing the suitability of potential donors difficult (25). Inconsistent criteria can 
contribute to a lack of standardization in the evaluation process, making it difficult to compare 
and analyze donor data (12). The results of our investigation and recommendations from other 
studies (14, 15) show that additional research is required to establish common standards for 
related donor selection. 
There are certain limitations to the study that should be considered. The cross-sectional design 
limits causal relationships and temporal changes. Relying on self-reported replies may lead to 
biases and inaccuracies. The findings may not be applicable outside of Turkish bone marrow 
transplant centers. Due to the survey instrument's limited scope, relevant aspects may have been 
overlooked. Finally, the implementation of standardized guidelines should still be addressed. 
In conclusion, related donor selection guidelines in bone marrow transplant centers are 
inconsistent, leading to various criteria and potential risks. Standardized criteria for donor 
selection would ensure consistency, increase safety, improve quality assurance, shorten the 
process, and optimize patient outcomes and donor safety. Collaboration among centers is critical 
for reaching consensus and developing standardized methods. More study is required to define 
universal criteria and overcome implementation issues. In line with these goals, we will conduct 
a research project within the framework of the Turkish Hematology Society Donor Research 
Team (DART) project to determine the upper age limit for related donors. 
 
un

co
rre

cte
d p

roo
f



Previous Presentations: 
This study has not been previously presented or published elsewhere. 
Acknowledgements: 
We have no acknowledgements to declare. 
Conflict of Interest and Funding Statement: 
The authors declare that they have no conflicts of interest regarding the publication of this study. 
Additionally, there was no external funding received for this research. 
 
 
References: 
1. Wang Y, Wu DP, Liu QF, Xu LP, Liu KY, Zhang XH, et al. Donor and recipient age, 
gender and ABO incompatibility regardless of donor source: validated criteria for donor selection 
for haematopoietic transplants. Leukemia. 2018;32(2):492-8. 
2. Dehn J, Spellman S, Hurley CK, Shaw BE, Barker JN, Burns LJ, et al. Selection of 
unrelated donors and cord blood units for hematopoietic cell transplantation: guidelines from the 
NMDP/CIBMTR. Blood. 2019;134(12):924-34. 
3. Ayuk F, Balduzzi A. Donor Selection for Adults and Pediatrics. In: Carreras E, Dufour C, 
Mohty M, Kroger N, editors. The EBMT Handbook: Hematopoietic Stem Cell Transplantation 
and Cellular Therapies. 7th ed. Cham (CH)2019. p. 87-97. 
4. Little AM, Akbarzad-Yousefi A, Anand A, Diaz Burlinson N, Dunn PPJ, Evseeva I, et al. 
BSHI guideline: HLA matching and donor selection for haematopoietic progenitor cell 
transplantation. Int J Immunogenet. 2021;48(2):75-109. 
5. Worel N, Buser A, Greinix HT, Hagglund H, Navarro W, Pulsipher MA, et al. Suitability 
Criteria for Adult Related Donors: A Consensus Statement from the Worldwide Network for 
Blood and Marrow Transplantation Standing Committee on Donor Issues. Biol Blood Marrow 
Transplant. 2015;21(12):2052-60. 
6. Kanıta Dayalı Hematopoietik Kök Hücre Donör Kılavuzu  [Available from: 
https://thd.org.tr/yayinlar/list/1903/kanita-dayali-hematopoietik-kok-hucre-donor-kilavuzu. 
7. WORLD MARROW DONOR ASSOCIATION WMDA INTERNATIONAL 
STANDARDS UNRELATED HEMATOPOIETIC STEM CELL DONOR REGISTRIES  
[Available from: https://wmda.info/wp-content/uploads/2021/01/Amendment-1-to-2020-
Std_AM1_Jan2021.pdf. 
8. Alyea EP, Kim HT, Ho V, Cutler C, Gribben J, DeAngelo DJ, et al. Comparative outcome 
of nonmyeloablative and myeloablative allogeneic hematopoietic cell transplantation for patients 
older than 50 years of age. Blood. 2005;105(4):1810-4. 
9. Suzuya H, Watanabe T, Nakagawa R, Watanabe H, Okamoto Y, Onishi T, et al. Factors 
associated with granulocyte colony-stimulating factor-induced peripheral blood stem cell yield in 
healthy donors. Vox Sang. 2005;89(4):229-35. 
10. Lee SJ, Klein J, Haagenson M, Baxter-Lowe LA, Confer DL, Eapen M, et al. High-
resolution donor-recipient HLA matching contributes to the success of unrelated donor marrow 
transplantation. Blood. 2007;110(13):4576-83. 
11. Lysak D, Koristek Z, Gasova Z, Skoumalova I, Jindra P. Efficacy and safety of peripheral 
blood stem cell collection in elderly donors; does age interfere? J Clin Apher. 2011;26(1):9-16. 
12. Halter JP, van Walraven SM, Worel N, Bengtsson M, Hagglund H, Nicoloso de Faveri G, 
et al. Allogeneic hematopoietic stem cell donation-standardized assessment of donor outcome un

co
rre

cte
d p

roo
f



data: a consensus statement from the Worldwide Network for Blood and Marrow Transplantation 
(WBMT). Bone Marrow Transplant. 2013;48(2):220-5. 
13. Pingali SR, Champlin RE. Pushing the envelope-nonmyeloablative and reduced intensity 
preparative regimens for allogeneic hematopoietic transplantation. Bone Marrow Transplant. 
2015;50(9):1157-67. 
14. Pulsipher MA, Logan BR, Chitphakdithai P, Kiefer DM, Riches ML, Rizzo JD, et al. 
Effect of Aging and Predonation Comorbidities on the Related Peripheral Blood Stem Cell 
Donor Experience: Report from the Related Donor Safety Study. Biol Blood Marrow Transplant. 
2019;25(4):699-711. 
15. Islam P, Tang H, Jin H, Cao F, Bohannon LM, Ren Y, et al. Female Sex Is Associated 
with Improved Long-Term Survival Following Allogeneic Hematopoietic Stem Cell 
Transplantation. Transplant Cell Ther. 2021;27(9):784 e1- e7. 
16. Armand P, Gibson CJ, Cutler C, Ho VT, Koreth J, Alyea EP, et al. A disease risk index for 
patients undergoing allogeneic stem cell transplantation. Blood. 2012;120(4):905-13. 
17. Kim HT, Zhang MJ, Woolfrey AE, St Martin A, Chen J, Saber W, et al. Donor and 
recipient sex in allogeneic stem cell transplantation: what really matters. Haematologica. 
2016;101(10):1260-6. 
18. Kollman C, Howe CW, Anasetti C, Antin JH, Davies SM, Filipovich AH, et al. Donor 
characteristics as risk factors in recipients after transplantation of bone marrow from unrelated 
donors: the effect of donor age. Blood. 2001;98(7):2043-51. 
19. Loren AW, Bunin GR, Boudreau C, Champlin RE, Cnaan A, Horowitz MM, et al. Impact 
of donor and recipient sex and parity on outcomes of HLA-identical sibling allogeneic 
hematopoietic stem cell transplantation. Biol Blood Marrow Transplant. 2006;12(7):758-69. 
20. D'Souza A ZX. Current Uses and Outcomes of Hematopoietic Cell Transplantation 
(HCT). CIBMTR Summary Slides; 2016. 
21. McSweeney PA, Niederwieser D, Shizuru JA, Sandmaier BM, Molina AJ, Maloney DG, 
et al. Hematopoietic cell transplantation in older patients with hematologic malignancies: 
replacing high-dose cytotoxic therapy with graft-versus-tumor effects. Blood. 2001;97(11):3390-
400. 
22. van Besien K, Artz A, Stock W. Unrelated donor transplantation over the age of 55. Are 
we merely getting (b)older? Leukemia. 2005;19(1):31-3. 
23. Galamidi-Cohen E, Joyce A, Simantov R. Impact of Donor Age on Outcomes in 
Hematopoietic Stem Cell Transplantation. Stem Cells Transl Med. 2020;9(s1):S7–S. 
24. DeZern AE, Franklin C, Tsai HL, Imus PH, Cooke KR, Varadhan R, et al. Relationship of 
donor age and relationship to outcomes of haploidentical transplantation with posttransplant 
cyclophosphamide. Blood Adv. 2021;5(5):1360-8. 
25. Connelly-Smith LS. Donor Evaluation for Hematopoietic Stem and Progenitor Cell 
Collection. In: Abutalib SA, Padmanabhan A, Pham HP, Worel N, editors. Best Practices of 
Apheresis in Hematopoietic Cell Transplantation. Cham: Springer International Publishing; 
2020. p. 23-49. 
26. Narang U, Tewari S. Donor Cell-Derived Myelodysplastic Syndrome Following 
Allogenic Peripheral Blood Stem Cell Transplant. Int J Hematol Oncol Stem Cell Res. 
2023;17(2):125-7. 
 
 
 
un

co
rre

cte
d p

roo
f



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1: Survey questions and general responses 
Survey questions Answers 

1. How many years has allo-HSCT 
been performed at your transplantation 
center? 

 n % 

1-5 years 3 8.1 

6-10 years 8 21.6 

11-15 years 8 21.6 

>15 years 18 48.7 

2. In your transplantation center, 
which patient group undergoes allo-
HSCT? 

 n % 

Pediatric 
patient 

6 16.2 

Adult patient 31 83.8 

3. Please specify the total number of 
allo-HSCT performed at your 
transplantation center between the years 
2015 and 2020. 

 n % 

<50 3 8.1 

51-100 10 27 

101-200 9 24.3 

>200 15 40.6 

4. Please specify the total number of 
related allo-HSCT performed at your 

 n % 

10-25 1 2.7 
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transplantation center between the years 
2015 and 2020. 
 
 
 
 
 
 
 

26-50 8 21.6 

51-75 11 29.7 

>75 17 46 

5. Do you have a gender preference 
when selecting a related donor for the 
transplantation? 

 n % 

Yes 32 86.5 

No 5 13.5 

6. If a related female donor 
candidate is available for a patient 
undergoing allo-HSCT, how many 
pregnancies would lead to the rejection 
of the donor? 

 n % 

>3 11 29.7 

>4 0 0 

>5 1 2.7 

The number of 
pregnancies 
does not affect 
the donor 
selection. 

25 67.6 

7. Which donor selection guideline 
do you prefer when choosing a related 
donor for transplantation? 
(Multiple selections can be made) 

 n % 

CIBMTR 2  

WBMT 5  

EBMT 18  

Chinese Society 
of Hematology 
consensus  

1  

NMDP 2  

Turkish Society 
of Hematology 
Donor 
Guideline 

9  

 n % 
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8. What is the upper age limit for 
related donors at your transplantation 
center? 

55 3 8.1 

56-65 18 48.7 

>65 16 43.2 

9. If you have chosen an older donor 
at your center, do you perform 
additional tests for the donor? (Multiple 
selections can be made) 

 n % 

No 7  

Cardiac 
analysis 

26  

Bone marrow 
aspiration flow 
cytometry 

8  

Bone marrow 
biopsy 

7  

BM aspiration 
genetics 

6  

Pulmonary 
analysis 

20  

Immunofixation 
electrophoresis 

8  

Other 7  

Allo-HCT: Allogeneic hematopoietic cell transplantation, BM: bone marrow, EBMT: European 
Group for Blood and Marrow Transplantation, NMDP: National Marrow Donor Program, 
WBMT: Worldwide Network for Blood & Marrow Transplantation. 
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