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ABSTRACT

Objective: Hematopoietic Stem Cell Transplant (HCT) recipients are among the largest con-
sumers of allogeneic red blood cells and platelets. The impact of Patient Blood Management
(PBM) strategies on these recipients is poorly understood. Therefore, we evaluated the PBM
strategies and their impact on patients undergoing autologous and allogeneic HCT. Meth-
odology: We conducted a retrospective analysis of 333 patients who underwent HCT at the
Bone Marrow Transplant Center of the Walter Cantidio University Hospital (HUWC) from 2018
to 2022. Clinical data were collected from medical records. Statistical analysis was performed
using Jamovi software version 2.03, with a statistical significance level of p = 0.05. Results:
The mean age of the patients was 45 years, with 50.5% being male. Of the transplants per-
formed, 62.8% were autologous. The most common diagnosis was plasma cell neoplasia
36.3%. Restrictive strategies were adopted, and the transfusion parameters during HSCT hos-
pitalization were as follows: Hemoglobin <7g/dL, platelets <50,000/uL in case of bleeding or
lumbar puncture, <20,000/pL in the presence of fever or central venous access puncture, and
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<10,000/uL prophylactically. The transfusion requests consisted of 1 unit of red blood cells
and 1 unit of platelet "buffy coat" per administration. During hospitalization, 94.3% of the
patients received platelet transfusions, and 50.1% received red blood cells. Patients undergo-
ing allogeneic HCT required more transfusions, experienced more transfusion reactions, and
had a higher number of deaths during hospitalization compared to those undergoing autol-
ogous HCT (p<0.0001). The most frequent transfusion reactions were febrile non-hemolytic
(15%). The number of red blood cell and platelet transfusions showed a strong (p<0.5) and
significant (p<0.01) correlation with the collected volume and engraftment time. There was
no correlation between the number of transfusions and age or patient survival after hospital
discharge. The number of transfusions during this period did not have a significant impact
on survival. However, higher mortality was observed among patients who received more
transfusions and those who underwent allogeneic HCT. Conclusion: The implementation of
PBM for HCT recipients was associated with a significant reduction in allogeneic red blood
cell and platelet transfusions and a reduction in transfusion-related costs, without any nega-
tive impact on clinical outcomes.

Keywords: Blood Transfusion. Erythrocytes. Blood Platelets.

INTRODUCTION

The transfusion of blood components is a widely
used therapeutic strategy, often aiming to allevi-
ate symptoms and improve patients' quality of life.
However, studies have shown that the adoption of
restrictive transfusions is non-inferior and may even
improve outcomes in some cases'.

In Brazil, over 2.95 million transfusions were per-
formed in 2019?, which has led to increased concern
regarding transfusion risks and the promotion of ini-
tiatives to rationalize the use of blood components.
In this context, in 2021, the World Health Organiza-
tion issued an alert about the need to adopt Patient
Blood Management (PBM) worldwide®.

This method is patient-centered, preemptive, pre-
ventive, and multidisciplinary?, based on three prin-
ciples: reducing blood loss, correcting anemia, and
treating coagulopathies?. PBM is more easily utilized
in elective surgical and clinical procedures, where it
is possible to diagnose and intervene preemptively
in patients with anemia and coagulopathy**. Howev-
er, itis a challenging strategy limited to some centers
due to lack of knowledge and resources®.
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Implementing PBM is even more challenging in
patients with onco-hematological diseases® since
cytopenias occur routinely, both as a consequence
of the underlying disease and chemotherapy treat-
ment’2, Thus, red blood cells and platelets are the
main blood components transfused peri-transplant
and are fundamental therapies for these patients*’.
This study aimed to evaluate restrictive transfusion
strategies and their impacts on patients undergoing
bone marrow transplantation (BMT)

MATERIALS AND METHODS

This descriptive and retrospective observational
study was conducted at the Bone Marrow Transplant
Center of Walter Cantidio University Hospital (HU-
WC-UFC), with the support of the Ceara Blood Cen-
ter (HEMOCE). The study period covered from Janu-
ary 1, 2018, to December 31, 2022.

Data collection was performed by reviewing medical
records and the Blood Bank System (SBS) of HEMOCE.
The collected data included clinical, laboratory, and
treatment information for patients treated at the
transplant center during the study period.
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The data were presented as mean and standard de-
viation for continuous variables, as well as median
and interquartile range when not normally distribut-
ed. For categorical variables, percentages were used.
The variables of interest, including survival, age, and
the volume of collected tests, were transformed into
tertiles to facilitate analysis.

Continuous variables were tested for normal distri-
bution using the Shapiro-Wilk test. Correlation was
assessed using Spearman's rank correlation coeffi-
cient. Differences between groups were evaluated
using the Kruskal-Wallis test for continuous variables.
The association between categorical variables using
the Chi-square test, followed by Kendall's Tau-B for
ordinal data, or the odds ratio when in 2x2 tables. All
statistical tests were performed using Jamovi soft-
ware version 2.03, with a two-sided approach, and
the level of statistical significance was set at a = 0.05.

RESULTS

The sample consisted of 333 patients with a mean
age of 45 years, of whom 168 (50.5%) were male and
165 (49.5%) were female. Sixty percent of the total
patients had some comorbidity, with arterial hyper-
tension being the most frequent (21%). Regarding
the type of transplant, 62.8% were autologous and
37.2% were allogeneic. The main diagnoses of pa-
tients undergoing BMT were plasma cell neoplasia
(36.3%) (Table 1).

Restrictive strategies are adopted in the studied
center, and transfusion triggers during BMT hospi-
talization were: Hemoglobin (Hb) < 7g/dL, platelets
<50,000 pL if bleeding or lumbar puncture, <20,000
pL in the presence of fever or central venous access
puncture, and <10,000uL prophylactically. The re-
viewed transfusion requests consisted of 1 unit of
red blood cells (RBCs) and 1 unit of platelet "buffy
coat" per administration.

Analysis of the transfusion profile during hospital-
ization for transplantation showed that 167 patients
(50.1%) received red blood cell transfusions and 314
(94.3%) received platelet transfusions(Table 1). Al-
logeneic transplant patients received more transfu-
sions (26.4) and had significantly more transfusion
reactions (23.7%) and more deaths during hospi-
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talization when compared to autologous patients
(p<.0001) (Table 2). Among the patients who devel-
oped transfusion reactions, 15% experienced febrile
non-hemolytic reactions, followed by allergic reac-
tions in 8.7% of cases (Table 3). In 3 patients (1%),
more than one transfusion reaction was observed.

Analyzing the total population, red blood cell trans-
fusions had a median of 1 unit (0-35 units), while
platelet transfusions had a median of 3 units (0-48
doses). The median pre-transfusion hemoglobin
(Hb) and platelet count were 6.5g/dL and 9832 pL,
respectively. The lost volume in laboratory test col-
lection throughout hospitalization was also ana-
lyzed to assess one of the pillars of PBM, which aims
to avoid blood loss. In this analysis, the median vol-
ume collected was 241.6 ml (Table 3).

In this study, we compared the PBM results of the
present study at HUWC with data from Canadian
centers.we observed a lower average pre-transfusion
hemoglobin level (6.23 g/dL vs. 7.09 g/dL), but with
a similar median regarding the number of red blood
cell and platelet transfusions. However, in allogeneic
transplantation, we observed superior results in the
present study regarding red blood cell transfusions
and platelet transfusions compared to the Canadian
study'' (Table 4).

In the Spearman correlation matrix, the number of
red blood cell and platelet transfusions had a strong
(>0.5) and significant (p <0.01) correlation with the
collected volume, as well as the engraftment time,
meaning that patients who lost more volume in
tests or had a longer aplasia time also received more
transfusions. There was no evidence of correlation
between the number of transfusions, pre-transfusion
hemoglobin, and platelet count with age or patient
survival after hospital discharge, demonstrating that
elderly patients did not require more transfusions
and adapted well to the restrictive strategy adopted.

The number of transfusions during this period did
not impact survival, which was expected because
post-hospital discharge survival is influenced by
many other factors. In the analysis of in-hospital
mortality, there was higher mortality in patients who
received more transfusions and in those undergoing
allogeneic transplantation. However, this is a study
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bias because some patients, especially those under-
going allogeneic BMT, tend to undergo more tests
and transfusions due to their severity, and causality
cannot be attributed.

DISCUSSION

A review study comparing restrictive transfusion
strategies with liberal ones also did not show an im-
pact on mortality up to 30 days after transplantation
and reduced by 43% the risk of a patient receiving a
transfusion®, without affecting the quality of life of
these patients'’.

A Canadian study published in 2023 was the first
randomized study addressing restrictive strategy in
BMT, comparing restrictive transfusion (Hb <7g/dL)
with liberal (Hb <9g/dL). The analysis showed that
restrictive transfusion was non-inferior to liberal and
there was a reduction in transfusion reactions'’, con-
sistent with the present study.

When comparing the restrictive strategy used in this
randomized study with that of HUWC, it was iden-
tified that HUWC had a lower mean pre-transfusion
hemoglobin but a similar median regarding the
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number of red blood cell and platelet transfusions,
except when comparing platelet transfusions only
in allogeneic transplant, in which case, HUWC had a
higher mean of transfusions'’.

This study suggests that restrictive strategies are
effective in reducing blood component transfu-
sions in BMT, as well as reducing patients' expo-
sure to transfusion risks, and reducing costs, with-
out harming patients. Thus, education regarding
transfusion medicine is essential so that patients
are not exposed to a higher risk of alloimmuni-
zation, transfusion graft disease, among others,
as there is no evidence that a liberal transfusion
strategy improves the quality of life and outcome
of these patients'”.

CONCLUSION

Therefore, the existence of clear transfusion triggers
associated with a patient-centered approach allows
for the rationalization of blood component use effi-
ciently and without harm. Hence, it is necessary to
conduct more studies that can confirm these find-
ings so that PBM can be effectively implemented in
bone marrow transplantation.
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TABLE 1: Patient and transplant characteristics of the study population (N = 333)

Characteristics
Age at diagnosis, median years (range) 45 (30-60)
Patient sex, n (%)
Male 168 (50.5)
Female 165 (49.5)
Transplant type, n (%)
Autologous 209 (62.8)
Allogeneic 124 (37.2)
Underlying disease
Myeloma/ plasmacytic disorder 121 (36.3)
Hodgkin's lymphoma 46 (13.8)
Non-Hodgkin's lymphoma 36 (10.8)
Acute Lymphoblastic Leukemia/lymphoblastic lymphoma 35(10.5)
Acute myeloid leukemia" (AML) 30(9)
Aplasia 18(5.4)
Myelodysplastic syndrome 12 (3.6)
Chronic Myeloid Leukemia 12 (3.6)
Others* 23(6.9)
Comorbiditiesn (%)
hypertension 70 (21)
Smoking 37(11)
Elitism 16 (5)
Chronic Kidney Disease 14 (4)
lung disease 5(2)
Congestive Heart Failure 5(2)
Others 54 (55)
Red blood cell transfusion 167 (50.1)
Platelet transfusion 314 (94.3)

*Others diseases include Chronic Lymphocytic Leukemia (CLL), Chronic Myelomonocytic Leukemia (CMML), Mantle Cell Lymphoma, Follicular Lym-

phoma, and Marginal Zone Lymphoma.
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TABLE 2: Association between type of transplant and transfusions (N = 333).

Red blood cell transfusion

Type of Transplant Yes No Total p value

Autologous 80 129 209
<0.0001

Allogeneic 88 36 124

Platelet transfusion
Type of Transplant Yes No Total
Autologous 197 12 209
0.970
Allogeneic 117 7 124
Transfusion reaction

Type of Transplant Yes No Total

Autologous 32 177 209
<0.0001

Allogeneic 49 75 124

Death during hospitalization
Type of Transplant Yes No Total
Autologous 4 205 209
0.0001
Allogeneic 16 108 124
Note: P<0,05;
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TABLE 3: Analysis of Transfusion Data

Variable n (%) Median (IQR) Mean (SD)
Red blood cell transfusion. 167 (50.1)
Pre-transfusion HB 155 6.50 (0.60) 6.23 (0.807)
Ne of red blood cell transfusions. 333 1(3) 2.43 (4.594)
Time to red blood cell independence. 145 9 (5) 12.07 (7.714)
Platelet transfusion 314 (94.3) - -
Pre-transfusion platelets. 83 9832.00 (7222.5) 13127.81 (9979.079)
Ne of platelet transfusions. 83 3(3) 5.29(7.387)
Pre-transfusion platelets. 333 9(3) 11.05 (8.552)
Time to platelet independence. 293
Transfusion reaction occurrence 79(23.7) - -

Types of reaction

Allergic reaction 29(8.7) = =
Febrile non-hemolytic reaction 50(15) - -
(TACO) 3(1) - =
Death during hospitalization 20(6) - -
Graft engraftment time 309 11 (5) 12.48 (4.083)
Collected volume 331 241.60 (141.95) 285.10(190.279)

Note: Hemoglobin (Hb), Interquartile Range (IQR), Standard deviation (SD), Transfusion-Associated Circulatory Overload (TACO).

TABLE 4: Comparative analysis of restrictive transfusion strategy outcomes in autologous and
allogeneic hematopoietic stem cell transplantation patients.

Total transplants HUWC Canadian center
Variable Mean Median Mean Median
Pre-transfusion Hb 6.23 6.5 7.09 6.9
Number of red blood cell transfusions 243 1 2.73 2
Number of platelet transfusions 5.29 3 5.97 2
Autologous
Pre-transfusion Hb 6.5 6.6 7.1 6.9
Number of red blood cell transfusions 0.8 0 1.32 0
Number of platelet transfusions 29 2 2.23 2
Allogeneic
Pre-transfusion Hb 5.9 6.25 7.07 6.9
Number of red blood cell transfusions 5.11 3 4.12 2
Number of platelet transfusions 9.2 6 5.97 2

Note: HUWC=Walter Cantideo University Hospital; HB=hemoglobin
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