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Abstract

The incidence and risk factors for severe adverse events (SAEs) in related donors (RD) of 

hematopoietic cell transplants is unknown. The Related Donor Safe (RDSafe) study is a 

prospective observational cohort of 1680 RDs, and represents an opportunity to examine 

characteristics of SAEs in RDs. In this cohort, we found that SAEs were reported in a total 12 

(0.71%) RDs. Of these, five SAEs occurred in bone marrow donors (5/404, 1.24%), and seven 

(7/1276, 0.55%) were in donors of peripheral blood stem cells (PBSC). All of the SAEs were 

considered to be related (definite, probable, or possible) to the donation process. There were no 

donor fatalities. Of the 12 RDs who experienced an SAE, 10 were either overweight or obese. Five 

of the 12 RDs had pre-donation medical conditions that would have resulted in either possible or 

definite ineligibility for donation were they being assessed as unrelated donors. These SAE data 

will be useful in the counselling of prospective RDs prior to planned donation, and may be helpful 

in identifying donors who should be considered medically unsuitable for donation.
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INTRODUCTION:

The ethical and safe care of hematopoietic cell donors is of primary importance in the 

practice of allogeneic hematopoietic cell transplantation (HCT). In contrast to volunteer 

unrelated donors (URDs), there is heterogeneity in donor center processes and external 

oversight for related donors (RDs), and the experience and outcomes of RDs are not well 

known1,2. Catalyzed by these concerns, the Related Donor Safe (RDSafe) study was 

conceived in order to prospectively measure how RDs are selected, assessed, undergo 

hematopoietic cell collection, and followed-up.

The RDSafe study recruited RDs of any age between January 2010 and July 2014 from 53 

HCT centers in the United States. The primary analysis of the RDSafe study focused on the 

nature, severity and duration of donation-related toxicities in RDs as compared to URDs3. 

The purpose of the current analysis is to describe the characteristics and determinants of 

serious adverse events (SAEs) that were reported in the RDSafe study.

PATIENTS AND METHODS:

The patients and methods of the RDSafe study have been previously described3. In brief, 

1680 related donors who were locally approved for donation were recruited to this 

institutional review board approved observational study, after obtaining informed consent. 

Donor symptoms were recorded at pre-donation, peri-donation [day +5 from start of 

granulocyte-colony stimulating factor (GCSF) for PBSCs and 1-2 days after bone marrow 

collection], and at 1, 6 and 12 months after donation. SAEs occurring peri-donation and 

thereafter were prospectively reported to the Medical Monitor of the RDSafe study. The 

definition of SAE aligned with the National Cancer Institute’s reporting requirements for 

investigators4. Specifically, an SAE was defined as an event experienced by the donor that 
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resulted in one of the following outcomes: Death; a life-threatening adverse experience; in-

patient hospitalization or prolongation of existing hospitalization (for more than 24 hours); a 

persistent or significant impairment in the ability to carry out normal activities; a congenital 

anomaly. Important Medical Events that were not lethal, not life-threatening, nor required 

hospitalization were still considered an SAE when the donor required medical or surgical 

intervention to prevent one of the aforementioned outcomes.

Relatedness of the SAE was classified as: Definite, Probable, Possible, Unlikely, or 

Unrelated. The presence and relatedness of the SAE, as well as whether the SAE represented 

an expected or unexpected event was adjudged independently by three of the RDSafe 

investigators (MS, MP, BS). If a disagreement occurred amongst these three investigators, 

the event was reviewed and discussed until consensus was achieved. Criteria for medical 

suitability in URDs, as recommended by the National Marrow Donor Program (NMDP), 

was applied to the related donors in the current analysis5. Descriptive statistics were used. 

Between group differences for categorical variables in those who did versus did not 

experience an SAE were compared by the Chi Square test.

RESULTS:

A total of 12 SAEs were confirmed in 12 (0.71%) of the 1680 donors. Of these, five SAEs 

occurred in bone marrow donors (5/404, 1.24%), and seven (7/1276, 0.55%) occurred in 

donors of peripheral blood stem cells (PBSC). Tables 1 and 2 summarize donor and event 

characteristics for each SAE. The SAEs were cardiac or respiratory in eight donors, gastro-

intestinal/hepatic in two donors, hematological in one donor, and musculoskeletal in one 

donor. There were no donor fatalities reported. All of the SAEs were considered to be 

related (definite, probable, or possible) to the donation process.

Amongst the seven PBSC donors who experienced an SAE, all but one was either 

overweight or obese. Similarly, in the bone marrow harvest SAE donors, four of the five 

were either overweight or obese. Within the PBSC group, doses of GCSF surpassed 

10micrograms/kg/day in 4 of the 7 (57%) donors. Two PBSC donors had pre-donation 

comorbid conditions that would have rendered them ineligible for donation according to 

NMDP URD criteria, while an additional three donors (2 PBSC, 1 bone marrow) had 

comorbid conditions that would have possibly been grounds for URD exclusion, albeit with 

the need for more clinical information from the donor center in order to clarify their medical 

suitability. Given the relatively small number of observed SAE events, there were no 

statistically significant differences in age group, BMI, comorbid conditions, and type of cell 

source when comparing the 1668 donors who did not experience and the 12 who did 

experience an SAE (data not shown).

DISCUSSION:

SAEs are a key indicator of the risks inherent in any medical intervention, including HCT 

donation. We have demonstrated in a large prospective cohort study that SAEs, some of 

which are potentially life-threatening, occur in a small but measurable proportion of RDs, 

regardless of whether bone marrow or PBSCs are collected, with SAE rates of 1.24% and 
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0.55%, respectively. By comparison, SAE rates in URDs are reported to be 0.99% for BM 

and 0.31% for PBSC6. These SAE data will be useful in the counselling and consenting 

process of all donor prior to their planned donation.

SAEs are especially relevant in donors at extremes of age or with comorbid medical 

conditions, situations more likely to be observed in RDs rather than URDs. Our data are 

striking in that most of the SAE episodes, and all of the probable and definite SAEs 

attributed to donation, were in overweight or obese donors.

Although there was no statistical difference in the proportion of overweight (BMI 25-29.9) 

or obesity (BMI 30+) amongst the 1668 donors without SAE compared to the 12 who did 

experience an SAE, this comparison is limited by statistical power. Of the total 1680 donor 

cohort in the RD Safe study, 72.4% of PB donors, and 64.2% of BM donors were 

overweight or obese, respectively3. In contrast, within the SAE cohort, 85% of PB donors, 

and 80% of BM donors were overweight or obese, respectively. Donors with high BMI 

require heightened vigilance as a risk factor for SAEs, as prior data support that higher 

weight also increases AE risks in unrelated donors7,8. There are data to suggest that 

overweight and obese donors are able to mobilize peripheral blood stem cells of greater 

quantity compared to donors of lesser weight9. Obese or overweight donors may thus be 

able to receive lower doses of GCSF in order to reduce collection related toxicities while 

still maintaining stem cell harvest efficiency, an hypothesis which requires further study.

Ideally, a quantifiable risk estimate for developing SAEs in RDs based on pre-donation 

clinical characteristics and co-morbidities would aid in the counseling and selection process 

of RDs, especially when alternative related or volunteer donors exist. In the RDSafe Trial we 

collected extensive data describing organ dysfunction-based comorbidities. We showed a 

direct correlation with grade 2-4 pain at collection and non-recovery from toxicities at one 

year after collection3. Because the numbers of SAEs were low and the SAEs were varied, 

we were not able to establish associations with specific comorbidities. Associations with 

specific comorbidities or a development of a risk score would require a much larger study 

due to the rarity of SAE events.

Also notable in our results is that RDs may be allowed to proceed to donation with pre-

existing conditions that would definitively or possibly render them unsuitable for donation 

were they being assessed by URD registry3,5,10. Although it is reassuring that there were no 

fatal events amongst these RDs, the gravity of many of the observed SAEs raises concern 

that RDs may be still be considered eligible for donation at some centers despite the 

existence of pre-donation risk factors for adverse outcomes5. Although recent steps in RD 

management and oversight may have helped to highlight the vulnerability of RDs and their 

needs, further work is needed in order to ensure that RDs enjoy the same quality of care 

experienced by URDs10,11. The number of RDs is steadily increasing, in large part because 

of the increasing popularity of haplo-identical transplantation12. This further reinforces the 

need for enhanced attention at international, national, and hospital levels in order to ensure 

the health and safety of RDs13.
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Highlights:

• Severe Adverse Events (SAEs) occur in 1.24% of related bone marrow 

donors, and 0.55% of related peripheral blood stem cell donors

• Related Donors (RDs) who are overweight or obese may be at heightened risk 

of SAEs

• We recommend careful attention is paid to RD co-morbid conditions
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