CORRESPONDENCE

www.nature.com/bmt

W) Check for updates

The impact of blood donation on bone marrow harvest

efficiency

© The Author(s), under exclusive licence to Springer Nature Limited 2022

Bone Marrow Transplantation (2022) 57:507-509; https://doi.org/
10.1038/541409-022-01573-1

TO THE EDITOR:

Bone marrow (BM) donation is a procedure that takes place in an
operating room. In many hospitals, autologous blood is collected
from donor before the harvest and reinfused at the time of the
donation, similar like in the case of other planned surgical
operations. Blood donation causes reduced preoperative hemo-
globin concentration, but autotransfusion after BM collection
compensates this effect [1, 2].

The intention of autotransfusion is to increase patient safety,
but this procedure has its disadvantages. The donors are
exposed to the risk of infections, allergic reactions, or misidenti-
fication of blood unit due to human errors. Sometimes operation
is canceled or postponed, and autologous unit must be disposed
of. Moreover, hospitals bear the costs of collection, storage and
transfusion of red cell concentrates [3-5]. On the other hand, the
blood loss stimulates hematopoiesis, so it is possible that
preparing for autotransfusion has an impact on the quality of
collected BM.

The aim of this study was to assess whether blood donation
before harvest affects efficiency of BM collection, defined as the
number of nucleated cells and CD34-positive cells in the product.
Additionally, the effect of autotransfusion on hemoglobin level in
donors before and after BM donation were evaluated.

In the Maria Sklodowska-Curie National Research Institute of
Oncology, Gliwice Branch, Poland, about 35-45 BM donations
from healthy donors are performed every year. Until March 2020,
decision regarding autotransfusion depended on the expected
volume of BM to be collected. The procedure was not carried out if
the weight difference was greater than 30 kg in favor of the donor.
Therefore, autologous blood collection used to be performed in
most donors. Single blood unit was collected on the day of initial
workup. It was further processed to obtain 1 unit of red blood cell
concentrate and 1 unit of plasma.

In March 2020, due to SARS-Cov-2 pandemic, blood donation
for autotransfusion in donors was abandoned. This situation gave
an opportunity to check, if the donation of blood has an impact on
the number of leukocytes and CD34 cells in collected BM.

BM was aspirated under general anaesthesia, from both pelvic
bones. According to local procedures, the volume of BM and WBC
was measured during donation. If total number of nucleated cells was
sufficient for transplantation, the donation was completed. The
collection was also finished if the volume of BM reached 20 ml per kg
of donor body weight. For donors with pre-collected autologous
blood, red blood cell concentrate and plasma were transfused during
or immediately after harvest. All individuals who donated autologous
blood underwent autotransfusion. According to our institutional
standard operating procedures, transfusion of allogeneic blood is

performed when Hb level is lower than 8 g/l; allogeneic transfusion
was not required for any donor in this study.

The blood samples were taken on the day of initial workup, one
day before and one day after the harvest. Blood and BM samples
were analyzed using Sysmex XN-2000 Hematology System. The
percentage of CD34-positive cells in the product was evaluated
according to ISHAGE guidelines, as described [6].

In our study, a total of 53 BM harvests performed from healthy,
unrelated donors were analyzed. The donations smaller than 500
ml were excluded from the analysis, because the donors for
pediatric patient had never been planned for autotransfusion.
Total number of 20 BM donations from healthy donors were
carried out between March 2020 and March 2021. Those donors
were not referred for autotransfusion. The control group consisted
of 33 donors, who underwent harvest between January 2019 and
March 2020. Only one difference between the cohorts was found:
the donors not referred for autotransfusion were older than
control group (medians: 37 years vs 25 years, p <0.001). Other
factors like gender, weigh of donors, and interval between work
up and BM donation were comparable. Both cohorts had
comparable hemoglobin levels on the day of initial workup, on
the day before and one day after the donation. The characteristic
of donors is shown in Table 1.

Volume of collected BM and total number of nucleated cells
were comparable as well—median: 1161 ml in the group not
referred for autotransfusion vs 1220 ml in the control group;
median 205x 10 cells vs 202x10® cells, respectively. Total
number of CD34-positive cells was also similar for both cohorts:
10.5% 107 cells vs 12.9 x 107 cells (Table 1).

The analysis was approved by the local Bioethics Committee.

Preoperative autologous blood donation before BM harvest is
routinely performed in many collection centers. However, many
authors recommend to reduce the frequency of autologous blood
transfusion in BM donors [7-11]. Some other centers collect
autologous blood but infuse it only in case of significant drop of
Hb level following BM harvest [2].

In this study, a total of 53 BM harvests were analyzed. The
number of donors was limited because the analysis was
performed at a single transplantation center. However, this
approach allowed for homogeneity with regard to harvesting
technique, which was performed uniformly according to local
procedures by five experienced physicians specialized in hema-
tology and transplantation medicine.

The donors harvested during the pandemic were older than
control group, probably due to the fact, that donor selection
priorities have been modified—Ilogistical reasons like possible
transport delay had to be taken into account.

Like other authors, we assessed the drop of hemoglobin after
blood donation. The donors who donated autologous blood had
lower hemoglobin pre-harvest compared to the control group—
however, the difference was not statistically significant.
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Table 1. Characteristic of donors, laboratory analysis and bone marrow.

Total number of donors

Gender of donors; male/female

Age of donors [years]; (median, range)
Female
Male

Weight of donors [kg]; (median, range)
Female
Male

Interval between workup and BM donation [days];
(median, range)

Female
Male

Hb concentration in blood in day of initial workup [g/dl];
(median, range)

Female
Male

Hb concentration in blood—before harvest [g/dl];
(median, range)

Female
Male

Hb concentration in blood 1 day after harvest [g/dl];
(median, range)

Female
Male
Total volume of marrow harvested [ml]; (median, range)
Female
Male

Volume of BM per kg of donor body weight [ml/kg];
(median, range)

Female
Male
Nucleated BM cells x 108 (median, range)
Female
Male
Number of CD34-positive cells x 10”; (median, range)
Female
Male

Nucleated BM cells x 108/kg donor body mass; (median, range)

Female
Male

Patients with autotransfusion  Patients without autotransfusion p
33 20
23/10 13/7 0.72
25 (18-41) 37 (18-49) <0.001
21 (18-40) 33 (24-47) 0.03
25 (18-41) 37 (20-49) 0.001
75 (57-108) 78 (59-105) 0.36
63 (57-94) 68 (59-79) 0.47
77 (63-108) 81 (64-105) 0.07
16 (13-29) 15 (13-26) 0.77
17 (13-29) 14 (13-23) 0.60
16 (13-28) 15 (14-26) 0.82
15.3 (12.5-17.0) 15.1 (12.8-17.5) 0.78
13.2 (12.5-14.6) 13.5 (12.8-15.8) 0.23
15.7 (14.4-17.0) 15.8 (14.3-17.5) 0.87
14.0 (10.6-17.3) 14.9 (12.5-16.6) 0.34
11.5 (10.6-14.1) 13.2 (12.5-15.9) 0.014
14.6 (13.3-17.3) 15.2 (13.7-16.6) 0.10
11.1 (8.30-13.8) 11.5 (8.7-13.4) 0.94
9.0 (8.3-11.1) 9.3 (8.7-11.8) 0.31
12.1 (10.6-13.8) 12.1 (10.3-13.4) 0.67
1220 (643-1423) 1161 (668-1572) 0.27
1209 (865-1340) 1015 (668-1315) 0.11
1220 (643-1423) 1187 (670-1572) 0.79
16.5 (5.9-21.1) 14.5 (8.2-20.6) 0.07
18.4 (10.6-21.1) 15.9 (9.7-20.6) 0.09
15.5 (5.9-19.1) 14.5 (8.2-17.1) 0.26
202 (120-311) 205 (104-269) 0.36
123 (125-247) 150 (128-269) 0.35
207 (120-311) 210 (104-253) 0.69
12.9 (5.6-24.3) 10.5 (4.2-24.5) 0.69
9.7 (5.6-22.8) 9.8 (4.2-18.1) 0.74
13.1 (5.7-24.3) 12.8 (6.3-24.5) 0.92
2.53 (1.38-3.86) 2.77 (1.27-4.33) 0.14
2.36 (1.96-3.86) 2.99 (1.98-4.33) 0.36
2.61 (1.38-2.93) 2.69 (1.27-4.08) 0.27

Additionally, we analyzed the hemoglobin level separately for
men and women before donation (Table 1). For women, the group
intended for autotransfusion had lover Hb level (median: 11.5 g/d|,
range: 10.6-14.1) compared to the group not referred (13.2 g/d|,
range: 12.5-15.9), p = 0.014. The effect was not seen in men.

Some authors reported pre-harvest Hb drop in donors referred
for autotransfusion as statistically significant for all donors, not
only for women [3, 9]. However, comparison of results obtained in
other hospitals may be difficult due to different routines. The
noticeable differences consist of number of red cell concentrate
units collected and interval between blood donation and BM
harvest (sometimes 3-7 days). Low volume of donated blood and
about 2 weeks between donation and transfusion can make the
hemoglobin drop in our center relatively low.
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Next, we compared the level of Hb on the day following the
harvest. For the second time, donors who had received
autologous transfusion had similar values compared to donors
who did not (the same effect was found in men and women). Our
results confirm the conclusions of other authors about limited
effects of autotransfusion for donor safety.

Even if autotransfusion does not affect hemoglobin level, the
blood loss is a factor which induces hematopoiesis. For this
reason, the BM collection could potentially be more effective.
Verification of this hypothesis was the main objective of our
research. According to our best knowledge, there is no literature
data on this topic.

We assessed the efficiency of harvest by comparison of WBC
and CD34-positive cells in BM collected from donors referred and

Bone Marrow Transplantation (2022) 57:507 - 509



not referred for autotransfusion. We observed no statistically
significant differences for neither of these parameters.

Additionally, we analyzed the number of collected cells per kg
of body weight. Usually the total nucleated cell dose was
calculated per kg of recipient weight, but the same number of
cells may be not be sufficient for every recipient. We found no
differences between the donors with and without the autologous
transfusion.

Our study has some important limitations related to its
retrospective nature. In particular, it would be valuable to evaluate
the effect of autotransfusion on the quality of the products using
some more sensitive techniques like reticulocyte count, immature
reticulocyte fractions, and stem cell subpopulations. Unfortu-
nately, these parameters are not routinely tested in our center and
therefore respective data were unavailable for the analysis.

In conclusion, we evaluated the effect of autologous blood
donations based on two factors: level of hemoglobin in BM donors
and the number of collected cells in obtained product. Our results
do not support the routine use of autologous blood transfusion for
BM donors. However, it cannot be excluded that in a certain group
of donors autotransfusion should still be considered e.g. in case of
significant weight disparity between donor and recipient, or low
level of input hemoglobin. According to a new procedure
introduced in our center, autotransfusions are not routinely used
anymore. Feasibility and safety of this approach will be evaluated
including attempt to select donors with an increased risk of post-
operative anemia.
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