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Patients with myelodysplastic syndromes (MDS) often need extended periods of red blood cell or platelet transfusion
support, with the goal to manage symptoms of anemia and thrombocytopenia, respectively, and improve quality of life.
Many questions about the optimal approach to transfusionmanagement in MDS, especially in the outpatient setting, remain
unanswered, including hemoglobin and platelet thresholds for transfusion. Restrictive transfusion approaches are often
practised, but whether these are appropriate for outpatients with MDS, who are often older and may be frail, is not known.
Current schedules for transfusion-dependent patients are burdensome, necessitating frequent visits to hospitals for sample
collection andblood administration.Questionsof optimal schedule anddosageare beingexplored in clinical trials, including
the recently completed REDDS study. Patient-reported outcomes and functional assessments are increasingly being in-
corporated into research in this area so that we can better understand and improve transfusion support for patients
with MDS.

LEARNING OBJECTIVES

• Understand the goals of outpatient transfusions for patients with myelodysplastic syndromes (MDS)
• Review current evidence supporting optimal management of outpatient transfusions for patients with MDS
• Identify priority areas for future research in transfusion supportive care for MDS

Introduction
Anemia and thrombocytopenia in patients with
myelodysplastic syndromes
Anemia is essentially universal in patients with myelodysplastic
syndromes (MDS), and symptoms and signs of anemia, such as
fatigue and dyspnea, are common presenting features.1-4 Pal-
pitations, headache, anxiety, insomnia, pain, and weakness are
also described by patients, and these contribute to the well-
documented findings that anemia is also associatedwith poorer
health-related quality of life (QoL) in MDS.1,4

Both the presence and degree of anemia are important
in MDS, and these have been incorporated into prognostic
scores.5,6 Malcovati et al5 demonstrated that hemoglo-
bin <90 g/L in men and <80 g/L in women was inde-
pendently associated with worse overall survival and with
both nonleukemic and cardiac causes of death. Oliva et al7,8

reported that degree of anemia correlated with cardiac
hypertrophy and remodeling, which may help explain the
worse cardiac outcomes for anemic patients, although
undoubtedly other factors contribute, including cardiac
dysfunction from disease-related iron dysregulation and
transfusion-related iron overload.7-9 These data do not tell

us whether we can modify these outcomes by applying a
different transfusion policy.

Thrombocytopenia is also very common inMDS,with up
to two-thirds of patients having platelet counts <100 × 109/L
at diagnosis; 5% to 20% of patients have severe thrombo-
cytopenia depending on the definition used (<20 or <10 ×
109/L).1,10,11 Thrombocytopenia in MDS is commonly multi-
factorial; platelet dysfunction is also common but often not
recognized.10 Presence and degree of thrombocytopenia are
both associatedwithworse prognosis in terms of survival and
progression to acute leukemia. In day-to-day management,
the primary concern related to thrombocytopenia is risk of
bleeding. Minor bleeding is common, and bleeding is variably
reported as the cause of death in 5% to 24% of patients with
MDS in different studies.11

In the context of these cytopenias, 50% to 90% of
patients with MDS will need red blood cell (RBC) trans-
fusions, and many become RBC transfusion dependent;
30% to 50%of patients will need ≥1 platelet transfusion.1-3,12

With data indicating a high but variable burden of trans-
fusion dependency in this patient population, this review
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addresses recent research findings to help clinicians answer the
questions: How do I decide whether a transfusion is needed for
my patient, and if it is, how is it best delivered, in accordance
with the principles of patient blood management? Key con-
siderations include the following:

• The role of transfusion among the currently available thera-
peutic options for MDS

• The aims of, and optimal processes for delivering and moni-
toring, transfusion supportive care with a focus on patient QoL

Where does transfusion fit among the currently available
therapeutic options for MDS?
Therapeutic approaches for MDS include those directed at
ameliorating the underlying bone marrow disease or managing
the resulting cytopenias. These options include growth factors
such as erythropoiesis-stimulating agents (ESAs) or granulocyte
colony-stimulating factor; hypomethylating agents such as
azacitidine; immunosuppression or immunomodulation (eg, le-
nalidomide); chemotherapy; and allogeneic hematopoietic stem
cell transplantation, the only current curative option.1,9 Many
novel agents, including molecularly targeted therapies, are in
trials or coming into clinical practice. Recently, luspatercept has
been shown to minimize anemia and RBC transfusion require-
ments, with 38% of luspatercept-treated lower-risk patients
with MDS and ring sideroblasts becoming transfusion inde-
pendent for ≥8 of the first 24 weeks on study, compared with
13% in the placebo arm, and with up to one-third of responders
remaining transfusion independent for ≤48 weeks.13 Starting
disease-modifying therapy (DMT) earlier can be associated with
better clinical outcomes, but these therapies are not yet widely
used in routine practice, mostly because of problems with cost
or tolerability.14

As a result, many patients with MDS, especially those with
lower-risk disease, are managed with supportive care alone,
including transfusion, often for months to years.1-3,15-18 Therefore,
even as new therapies emerge into practice, transfusion is likely
to continue to be a central part of MDS management for the
foreseeable future.

What are the aims of transfusion supportive care in MDS?
The main goals of transfusion supportive care are outlined in
Table 1. RBC transfusions are given primarily to prevent serious
complications of anemia, both acute and chronic, including
heart failure and myocardial infarction.1,15-17,19 Other reasons for

transfusion are to manage broader consequences of bone
marrow failure, including fatigue and other symptoms related to
anemia, and to prevent and manage of bleeding related to
thrombocytopenia, aiming to improve patient QoL. However,
data on the optimal timing to start transfusions in MDS are
lacking, and transfusion is usually introduced on the basis of
symptoms and falling blood counts.

Various definitions of RBC transfusion dependency in MDS
have been proposed, recently reviewed byGerming et al.1 These
include requirements for 2 RBCs per month, RBC transfusion
three or more times in a year, and other variations which include
minimum numbers of RBCs or admissions per defined time
period –with these definitions being variably applicable either in
the routine clinical management setting, in analysis of admin-
istrative datasets, or for determining entry or response criteria
for clinical trials.2,18,20 Transfusion intensity can be further de-
scribed as low (3 to 7 RBCs per 16 weeks) or high (≥8 RBC per
16 weeks), and patients can be described either as not being
transfusion dependent or as having low, medium, or high
transfusion burden or dependency. These definitions can be
helpful for research purposes but are probably less useful in day-
to-day practice, except for the purpose of prognostication.

Management of transfusion dependency in MDS is a real
conundrum: Transfusions are given with the aim of relieving
symptoms, and indeed they can do so, but they provide only
transient benefits related to the circulating lifespan of the
transfused cells. They also carry the risks of both transfusion-
related adverse effects and MDS-associated consequences: If
you have MDS, being anemic or thrombocytopenic makes things
worse for you, but being RBC or platelet transfusion dependent
has itself been shown to be associated with worse prognosis,
regardless of when it develops and even at low dose density.1,20

This association may relate in part to the underlying disease (the
worse the ineffective hemopoiesis, theworse the consequences
and the worse the prognosis) but also to the transfusion and its
sequelae.

What is optimal transfusion support in MDS? Is it the same
for all patients?
The principles of patient blood management (PBM), such as
those described by the International Society of Blood Transfu-
sion21 as “an evidence-based, multidisciplinary approach aimed
at optimising the care of patients . . . put(ting) the patient at the
heart of decisions made around blood transfusion, promoting
appropriate use of blood and blood components and the timely

Table 1. Goals of RBC and platelet transfusion in MDS

Transfusion
type Goal of transfusion Measured by Desired outcomes

Red cell
transfusion

• Improve acute and chronic symptoms of anemia
(fatigue, dyspnea, chest pain, palpitations, effects
on cognitive function)

• Minimize major complications of (severe) anemia
• Improve functional outcomes

• Hemoglobin and hematocrit
• Functional measures using standardized
tool (eg, fatigue score, walk distance, grip
strength) or self-report

• Control of symptoms
• Better functional status in
activities of daily living

• Increased ability to
participate in work or social
and community interests

Platelet
transfusion

• Improve symptoms of thrombocytopenia (patient
experience of skin bruising and other bleeding)

• Minimize major complications of (severe)
thrombocytopenia

• Improve functional outcomes

• Platelet count
• Bleeding assessments (eg, standardized
tool or self-report)

• Improved health-related QoL
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use of alternatives where available,” remind us to be patient-
focused. Transfusion decisions and processes should be un-
dertaken with the patient’s active participation. We cannot
simply apply a one-size-fits-all approach, but how do we de-
termine the right approach and know how to advise an indi-
vidual patient with MDS? Furthermore, hematologists are trying
to balance care of each patient with efforts to minimize risks and
costs and make best use of precious community blood supplies.
Unfortunately, as outlined in Table 2, we still have many more
questions than answers on how best to do this.

The need for high-quality data applicable to hematology/
oncology, including MDS, was noted by the International Con-
sensus Conference on PBM22 and is reflected in current national
and international clinical guidelines, where most recommend
individualizing therapy but can provide only limited specific
guidance on management, including hemoglobin and platelet
transfusion thresholds.15,16,23 The impact of this current uncer-
tainty on MDS transfusion management was documented in
a recent practice survey of Australian and New Zealand
hematologists.24

Consider the following cases. How would you approach the
transfusion decision for each patient? What factors would in-
fluence your decision?

Case 1: A 80-year-old womanwith low- to intermediate-risk MDS
who lives at home with her husband presents to clinic for re-
view. She has no past history of cardiovascular disease, and her
renal function is normal. She denies any symptoms of fatigue or
dyspnea. She has previously had a trial of erythropoietin for
management of anemia, with no response. Her most recent

blood tests included a hemoglobin concentration of 85 g/L.
You consider whether to administer an RBC transfusion.

Case 2: A 63-year-old man with low- to intermediate-risk MDS
who lives at home with his wife presents to the clinic for
review. His past history is significant for a myocardial in-
farction 1 year earlier. He has no chest pain, dyspnea, or fa-
tigue. His most recent blood tests showed a hemoglobin
concentration of 78 g/L and normal renal function. You
consider whether to administer an RBC transfusion.

Case 3: A 68-year-old woman with intermediate-risk MDS who
lives alone presents to the clinic for review. She reports exertional
dyspnea and fatigue but says these features have been long-
standing. She has no history of cardiovascular disease, and
physical examination reveals no signs of cardiac failure. Her renal
function is normal. Her last RBC transfusion was 4 weeks ago. At
what hemoglobin thresholdwould you initiate an RBC transfusion?

Choosing hemoglobin thresholds for RBC transfusion
Although nearly 20,000 patients have been enrolled in ran-
domized trials comparing different hemoglobin thresholds,
these have been almost exclusively in the acute anemia setting,
most often in critical care or cardiac surgery, and often aimed at
addressing primary outcomes of short-term (eg, in hospital) mor-
tality. It is inappropriate to extrapolate the results from these trials
to recommend a “restrictive” policy in transfusion-dependent MDS.

Unfortunately, few transfusion trials have been conducted for
patients with hematological malignancies, and no studies have
looked at hemoglobin threshold or outcomes studies for
chronically transfused patients with other blood diseases with

Table 2. Important questions that need answers in optimizing transfusion support for patients with MDS

Red cell transfusion

1. To what degree does anemia (hemoglobin below the reference range, a laboratory result) need to be corrected to see clinical benefit?

2.When should RBCs be transfused in MDS?What are the optimal hemoglobin thresholds and targets? Are they applicable to all patients, or are there
subgroups, such as older patients or those with cardiovascular or respiratory comorbidities, who need special consideration?

3. What is the optimal RBC transfusion schedule? Is a more stable hemoglobin better (should we aim to avoid the peaks and troughs of hemoglobin),
and if so, why, and how can we achieve it?

4. What is the optimal RBC product for transfusion in MDS (eg, improved oxygen delivery or lifespan, or degree of RBC antigen matching)?

Platelet transfusion

5. Does degree of thrombocytopenia correlate with health-related QoL? Are there outcomes other than bleeding that are important?

6. To what degree does thrombocytopenia (platelet count below the reference range, a laboratory result) need to be corrected to see clinical
benefit?

7. What should be the recommended platelet transfusion thresholds and targets? Are they applicable to all patients, or are there subgroups who
need special consideration?

8. What is the optimal platelet product for transfusion in MDS? How can platelet wastage (related to short shelf-life) be minimized?

9. What alternatives to platelet transfusions can be used to reduce bleeding?

All transfusions

10. What transfusion-related outcomes matter to patients, and how can they be measured (eg, using patient-reported outcomes) and prioritized?

11. How can patients bemoremeaningfully involved in transfusion decision-making, the transfusion process, andmonitoring of transfusion outcomes,
including adverse events?

12. What tools should we use to measure clinical need for and outcomes of transfusion?

13. What are the clinical and community burdens (including costs and complications) of anemia, thrombocytopenia, and transfusion in MDS?

14. How can the outpatient transfusion process be improved to optimize the patient experience, streamline health care delivery, and reduce costs?

15. Is home transfusion an option, and if so, when and for which patients?
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cytopenias, such as aplastic anemia or myelofibrosis.22,25 A re-
cent study of adults undergoing hematopoietic stem cell
transplantation showed that a restrictive (hemoglobin [Hb] <70
g/L) threshold for RBC transfusion was safe and delivered the
sameQoL outcomes as a liberal (Hb <90 g/L) strategy; however,
patients were young (median age 57 years), the setting was
primarily hospital-based (andmedian hospital length of stay was
23 days) with follow-up to 100 days, and patients had short-term
transfusion needs.26 There are challenges in extrapolating these
trial data, or data from other chronically anemic patients
(including those with renal impairment, now generally man-
aged with ESAs) to patients with MDS in the community,
because a significant number of patients with MDS have co-
morbidities such as cardiovascular disease. We do not know
whether a more liberal transfusion policy is indicated for
patients with cardiac disease, including in the setting of MDS
specifically.27

With this uncertainty in mind, an international group recently
conducted the Red Blood Cell Transfusion Schedule in Myelo-
dysplastic Syndromes (REDDS) pilot trial in transfusion-dependent
MDS. Patients were assigned to a restrictive (Hb 80 g/L, to
maintain hemoglobin 85 to 100 g/L) or liberal (Hb 105 g/L,
maintaining 110 to 125 g/L) threshold for RBC transfusion, with
health-related QoL measured via the EORTC QLQ-C30 and EQ-
5D-5L.28 The primary outcome (adherence to assigned study arm)
was shown to be feasible, and the protocol for outpatient
transfusion was successfully implemented across multiple sites
internationally. The investigators noted several additional points:
Patients assigned to the liberal transfusion arm received about
twice as many RBCs as the restrictive arm, and the time interval
between transfusions was shorter for patients in the liberal arm.
This has implications for both patients and transfusion services,
given the need for more visits and more blood bank activities. A
post hoc exploratory analysis suggested that the 5 main QoL
domains were improved for participants in the liberal arm, sup-
porting the need for additional research to elucidate the impact of
different RBC transfusion policies. Finally, the REDDS analysis
highlighted the need to consider not just hemoglobin concen-
tration but also swings of amplitude, as demonstrated in an earlier
modeling analysis.29

Additional research is needed, and a number of other studies
are registered (Canada [NCT 02099669], France [NCT03643042],
and the international REDDS2 trial [ACTRN12619001053112p]).
However, larger studies of transfusion thresholds in MDS will be
challenging, with limited numbers of potentially eligible patients
at any given site.

If improved QoL is an aim of RBC transfusion in MDS, when
and how should we measure it?
Most trials of RBC transfusion thresholds have used short-term
mortality as the primary outcome. Trials of interventions to
address anemia, such as ESAs, have mostly measured increase in
hemoglobin as a trial outcome. Although this measurement is
convenient and inexpensive, it does not tell the whole story, and
we need to look at the clinical impact on patients, particularly
functional outcomes and QoL, through relief of symptoms for
which the intervention is being given. This also applies to RBC
transfusion. Documentation of patient-reported outcomes (PROs)
via patient-reported outcome measures (PROMs) is being in-
cluded more routinely in clinical trials and practice. Functional
outcomes are particularly important for outpatients who are

managing their physical ADLs aswell as the social and community
aspects of their lives.

Table 3 summarizes clinical studies that have assessed QoL
and functional outcomes related to RBC transfusion for patients
with MDS.28-34 In addition to the REDDS pilot trial,28 a few ob-
servational studies havemeasured the impact of RBC transfusion
on QoL or functional outcomes, and 1 small randomized trial
compared RBCs of different storage age. In the RETRO study
(which included patients with a range of hematology/oncology
diagnoses including MDS), RBC transfusion was associated with
improvement in some (fatigue, walk distance) but not all
(dyspnea) outcomes, particularly if hemoglobin was maintained
at ≥80 g/L 1 week after transfusion.30 In a subsequent analysis
from the RETRO study, Bruhn et al31 studied the impact of RBC
transfusions over 4 weeks on patient-reported fatigue via serial
FACIT-Fatigue scores and noted improvement in early post-
transfusion scores, without real change after that. Notably, re-
sponses varied widely between patients. Chan et al.32 used a
variety of tools to study QoL after RBC transfusion for medical
patients, of whom some had MDS. Worse pretransfusion QoL
scores predicted post-transfusion improvement. These obser-
vations are also supported by trials that have shown improved
QoL for patientswith MDSwith higher hemoglobin, regardless of
how it is achieved (eg, in the Nordic study where patients
received darbepoetin with or without granulocyte colony-
stimulating factor or transfusion, or both, to achieve a target
Hb of ≥120 g/L).35

In addition to inclusion of PROs in clinical trials, implementation
of PROMs in routine clinical practice is increasingly gaining in-
terest. Use of PROMs to inform cancer care has been shown to
improve outcomes including QoL, survival, and emergency de-
partment visits in other cancers. However, few studies have been
done in hematological cancer, and to our knowledge none are
specific to transfusion management. Extrapolating from other
cancers, potential benefits from routine use of PROMs include
improved accuracy of symptom assessment, improved patient–
clinician communication, shared medical decision making, and
improved QoL.36 The choice of PROM is important for both clinical
studies and practice, because there is different information to be
gained from generic QoL tools such as the EQ5D (which are
generally simple and fast to complete and permit comparisons
across different conditions) with data obtained from condition-
specific (eg, MDS) or symptom-specific (eg, anemia) tools,
which tend to bemore targeted and comprehensive but where
data may be more difficult to obtain. We should also distin-
guish between information gained from completing a standard
questionnaire compared with providing a description of ex-
perience in the patient’s own words (eg, data that may be
generated from individual interviews or focus groups).4

Moreover, it should be recognized that patient and physician
perceptionsmay differ substantially, either in emphasis (what is
relevant to one may not be important to the other) or the
importance attributed to it. For example, in one study physi-
cians tended to give more positive scores about QoL than did
their patients with MDS, and patients placed greater impor-
tance on the disruption to daily life by frequent hospital visits
for transfusion than did physicians.37

The question of hemoglobin thresholds for RBC transfusion
has been further highlighted by feedback from patients with
MDS. A large, multicountry survey presented at ASH 2018 re-
ported that 40% of patients with MDS wished they had received
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RBC transfusions at higher hemoglobin thresholds than they
currently were, suggesting that patients are aware of and
concerned about the impact of anemia and how it is managed.38

More research is needed to elucidate the relationship between
anemia and thrombocytopenia and the range of symptoms being
reported (including where there may be interactions) before and
after transfusion. As this field develops, we can expect to see
objectively recorded functional outcomes and PROs being con-
sidered absolutely central to the evaluations of both new agents
and supportive care interventions, andwe can also anticipate that
new technologies such as wearable devices (eg, smart watches)
will be more widely used for continuous monitoring and capture
of these data.

The outpatient transfusion process
The recent REDDS trial illustrated the high frequency with which
transfusion-dependent MDS outpatients need hospitalization.28

Not surprisingly, the need for multiple visits is a major burden
and disruption for transfusion-dependent patients with MDS.
Many aspects of our current outpatient transfusion policies have
been designed to fit the needs of busy clinics and transfusion
departments rather than the needs of patients. However, the
optimal way to deliver outpatient transfusion services is not
known. The REDDS findings indicate the need for additional
studies to evaluate the impacts and costs of changing transfusion
policies, because changes would have important implications for
patients (frequent travel and clinic visits) and hospitals alike.

Table 3. Studies of the impact of RBC transfusion on QoL and functional outcomes in MDS

Study Patients Study design Intervention
Outcomes
assessed Comments

Bruhn
et al31 2020

204 outpatients >50 y with
hematological or cancer-
related diagnosis (40 with
MDS)

Observational
study

Assessed before RBC
transfusion and at days 3,
7, and 28 after RBC
transfusion

FACIT-Fatigue Patients with greater fatigue at
baseline had early improvement in
fatigue after RBC transfusion but no
significant change between day 3 and
day 28 after RBC transfusion

Caocci
et al29 2007

32 patients with MDS, 20
received RBC transfusion

Observational
study

Measured the association
between amplitude of Hb
fluctuations with QoL over
1 mo

EORTC QLQC30,
patient self-report

Lower variation in Hb correlated with
better QoL and lower fatigue;
transfusion-free patients reported
better QoL and less fatigue than
transfused patients

Chan
et al32 2018

101 patients receiving RBC
transfusion (inpatients and
outpatients), 40 with
hematological diagnosis

Observational
study

Measured QoL before RBC
transfusion and day 1 and
day 7 after RBC transfusion

Short Form 12
Version 2

Greater increase in QoL observed in
patients with worse baseline QoL
scores; transfusion trigger was not
associated with change in QoL

FACT-Anemia

Hsia et al33

2016
20 transfusion-dependent
adults (11 with MDS)

Randomized
trial (n-of-1
design)

Fresh (<7 d of storage) vs
standard-issue (up to 42 d
of storage) RBC
transfusion

FACT-An, 3
questions on a
visual analog scale

No difference in QoL between fresh and
standard-issue RBC; no clinically
significant improvement in QoL after
RBC transfusion (whether fresh or
standard)

Patient self-report

Jansen
et al34

2020

19 patients with
transfusion-dependent
MDS

Randomized
trial

Liberal (Hb transfusion
trigger <97 g/L) vs
restrictive (<73 g/L) RBC
transfusion protocol

EuroQoL5D,
Multidimensional
Fatigue Inventory

Terminated prematurely because of
slow recruitment

No significant differences in symptoms,
QoL scores, or cardiovascular
outcomes

Oliva et al7

2005
39 patients with MDS Observational,

cross-sectional
study

Cross-sectional study of
cardiac and QoL
assessment according to
transfusion dependence

QOL-E, cardiac
echocardiography

Worse QoL in transfused patients
compared with nontransfused; higher
rates of cardiac remodeling in
transfusion-dependent group; cardiac
remodeling associated with lower
mean Hb levels and older age; each unit
of Hb increase predicted a 49%
reduction in risk of remodeling

St Lezin
et al30 2019

221 outpatients >50 y with
hematological or cancer-
related diagnosis (40 with
MDS)

Observational
study

Assessed before RBC
transfusion and 1 wk after
RBC

FACIT-Fatigue
Scale, FACIT-
Dyspnea Scale, 6-
min walk test
(6MWT)

Clinically important improvement in
fatigue or 6MWT but not dyspnea 1 wk
after RBC in 70%; patients who
maintained Hb 80 g/L at 1 wk, who had
not received cancer therapy and who
did not need hospitalization, showed
clinically important increases in mean
6MWT distance

Stanworth
et al28

2020

38 patients with
transfusion-dependent
MDS

Randomized
trial

Liberal (maintain Hb 100-
125 g/L) vs restrictive
(maintain Hb 85-100 g/L)
RBC transfusion protocol

EQ-5D EORTC
QLQC30

Post hoc exploratory analysis
suggested improved QoL (global
health, physical functioning, fatigue,
and dyspnea)
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For some patients, transfusions on weekends, or even at
home, might be an option. It is unclear how widespread is the
use of home transfusion services for patients with MDS; how-
ever, these have been described, and where adequately re-
sourced theymay help reduce the travel and attendance burden
for selected patients.39

Other considerations
Transfusion complications in transfused patients with MDS range
from common febrile reactions to uncommon but more serious
adverse effects. Few reliable data are available on rates of these
complications in patients with MDS, but many cases have been
reported to hemovigilance programs, perhaps reflecting the
high transfusion exposures in these patients. Transfusion-
associated circulatory overload (TACO) is a particular concern
for older adults, many of whom have cardiorespiratory co-
morbidities. Whether transfusing fewer units at a time, or more
slowly, or accompanied by prophylactic diuretics reduces TACO
risk for patients with MDS is not known.

Identifying and managing transfusion reactions in the out-
patient setting can be difficult; these events are easily missed
between visits or attributed to other causes, and patients need
specific instructions on whom to contact and what to report.
Many transfusion adverse events are process-related, and the
complexity of the multiple interconnecting clinical and laboratory
processes contributes to errors and delays. Efforts to simplify the
outpatient transfusion process may reduce these hazards.

Alloimmunization to RBC antigens is a major concern, with
most studies describing rates of 10% to 23% in transfusion-
dependent patients with MDS, but much higher rates have
been reported.40-42 Alloimmunization appears to correlate with
total RBC exposure and exposure to platelet units unmatched for
RBC antigens, rather than inherent immunogenicity of the RBC
units or the known immune dysregulation present in the un-
derlying MDS, but it is probably multifactorial. A significant
proportion of alloimmunized patients also develop autoanti-
bodies, which may compound hemolytic complications.40 A
wide variety of RBC antibody specificities have been reported,
but antibodies to K and the Rh system antigens (especially anti-E)
are the most common; therefore, providing RBCs negative for
these antigens may be sufficient to minimize alloimmunization
for most patients.42 However, more extensive matching, in-
cluding genotyping, may confer additional benefit and is being
increasingly used in routine practice before chronic transfusion
programs.43 In retrospective studies, azacitidine use has been
reported to reduce rates of RBC alloimmunization.44

Iron overload is commonly identified in transfusion-dependent
MDS, caused by the dual problems of ineffective hemopoiesis or
deranged iron metabolism from MDS and iron loading from
transfused RBCs.1,9 The toxic effects of labile plasma iron seem to
play an important role in end-organ damage. Ferritin levels have
traditionally been monitored to document iron overload, and an
elevated level has been shown to be an independent risk factor
for mortality. However, hyperferritinemia is not specific for iron
overload and is starting to be supplemented by monitoring of
other parameters in trials and clinical practice.

Iron chelation has been reported to reduce transfusion re-
quirements and should be considered early for patients who
become transfusion dependent.1 However, determiningwho is a
candidate for chelation can be difficult; for instance, higher-risk
patients needing greater transfusion intensity will become iron

loadedmore quickly butmay not benefit from chelation because
of their shorter survival. Furthermore, chelation success still
depends on compliance with therapy, but delivering tolerable,
clinically effective and cost-effective iron chelation has been
challenging, particularly until the advent of oral agents, and all
chelation agents carry costs and the risk of adverse effects.

Guidelines variably recommend commencing chelation at
ferritin >1,000 μg/L or after receipt of 20 to 30 U of RBCs. The
recent TELESTO trial randomly assigned 225 patients with low-
to intermediate-risk MDS who had received 15 to 75 U of RBCs
before study entry to deferasirox or placebo.45 Because of slow
recruitment, the trial was changed from a phase 3 to phase 2
trial. Event-free survival (worsening cardiac and liver function,
need for hospitalization for congestive heart failure, acute my-
eloid leukemia transformation) was improved in the treatment
group; adverse events were common. Longer follow-up in this
study will be interesting, because few patients were followed at
later time points, and it remains to be seen whether these results
will be taken up in routine practice, because historically che-
lation rates have been low in MDS, especially for older and frail
patients, even though chelation improves clinical outcomes.46

A few words about platelet transfusions in MDS
Up to 50% of patients need some platelet transfusion support.
Routine prophylaxis (to prevent bleeding) with platelet transfusion
for patients with MDS and thrombocytopenia who are not un-
dergoing intensive therapy is not recommended, but few reliable
data exist on how commonly this is performed in practice or how
effective platelet transfusions are.10-12 There is no international
definition of platelet transfusion dependency in the MDS setting.

Dosing of platelet transfusion has largely been extrapolated
from studies of other hematological malignancies. In a retro-
spective review of outpatient platelet transfusions, where 57%
of the patients had leukemia or MDS, there was no clear ad-
vantage in transfusing 2 U of platelets compared with 1 U.47 In a
recent analysis from the South Australian MDS Registry, 9% of all
patients (and 30%ofwomen receiving DMT, comparedwith only
5% of men receiving DMT) who received a platelet transfusion
developed immune-mediated refractoriness to platelet trans-
fusions and needed HLA-matched platelets for future transfusion
support, increasing the risks of bleeding and the costs and
complexity of care.12

One approach to severe thrombocytopenia in MDS is to offer
routine tranexamic acid. A number of randomized trials are
testing the safety of tranexamic acid in acute settings of he-
matological malignancies, although none are specifically re-
cruiting outpatients with MDS.

Conclusion—and the way forward
New understanding of the MDS disease process and the avail-
ability of novel therapies offer the prospect of major advances in
management and outcomes for patients over the coming years.
However, transfusion is still an important part of MDS supportive
care. Although blood components are safe in most countries,
they carry substantial risks and costs, and patients who are
chronically transfused are recurrently exposed to these hazards.
We need to make every management decision, including each
transfusion decision, carefully, guided by the available evidence
and the principles of PBM to deliver personalized MDS and
transfusion therapy based on an individual patient’s needs and
with their participation.48We also need to monitor the impact of
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our transfusion therapy, including the effects on QoL. Many
questions remain, some of which are summarized in Table 2. By
designing and contributing to high-quality, patient-centered re-
search using a range of approaches, including clinical registries to
provide real-world practice and outcome data, and performing
well-conducted clinical trials incorporating PROs and functional
assessments, we can strengthen the evidence base to guide our
practice and improve outcomes for transfused patients with MDS.
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