Bleeding in hemato-oncology patients: beyond the platelet
paradigm
Cornelissen, L.L.

Citation

Cornelissen, L. L. (2022, June 22). Bleeding in hemato-oncology patients:
beyond the platelet paradigm. Retrieved from
https://hdl.handle.net/1887/3421434

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3421434

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3421434




Chapter 2

Platelet transfusion and tranexamic acid to prevent
bleeding in outpatients with a hematological disease:
a Dutch nationwide survey

Eur ] Haematol. 2021 Mar;106(3):362-370. doi: 10.1111/ejh.13555

Loes. L. Cornelissen™??* | Camila Caram-Deelder'® | Romy T. Meier'? | ]J. Zwaginga'?
Dorothea Evers*

"Jon J van Rood Center for Clinical Transfusion Medicine, Sanquin/LUMC, Leiden, The Netherlands
2 Department of Immunology, Leiden University medical Center, Leiden, The Netherlands

3 Department of Clinical Epidemiology, Leiden University Medical Center, Leiden, The Netherlands
4 Department of Hematology, Radboud University Medical Center, Nijmegen, The Netherlands

On behalf of the Consortium-Dutch Blood Transfusion Related Research



26 |

CHAPTER 2

Abstract

Objectives

There is scarce evidence about the effectiveness of anti-bleeding measures in
hematological outpatients experiencing persistent severe thrombocytopenia. We aim
to describe clinical practice and clinicians’ considerations on the administration of
prophylactic platelet transfusions and tranexamic acid (TXA) to outpatients with acute
leukemia, myelodysplastic syndrome (MDS), or aplastic anemia (AA) in the Netherlands.

Methods
We conducted an online survey among members of the Dutch Society for Hematology.

Results

The survey was filled out by 73 respondents. Prophylactic platelet transfusions are
widely used in acute leukemia and MDS outpatients receiving disease-modifying
treatments (87%-98% of respondents). TXA is predominantly prescribed in case of
bleeding (tendency) (71%-88% of respondents). Conditions potentially increasing
bleeding risks highly variably influence clinicians’ decision-making on anti-bleeding
regimens, which includes a wide range in adhered platelet thresholds.

Conclusion

Considering that both the contribution of prophylactic platelet transfusions as well as
TXA to limit bleeding is insufficiently evidence-based, there is an urgent need for trials
on optimal anti-bleeding strategies in this outpatient population, which should
encompass efficacy, logistic, financial and quality of life aspects.
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Introduction

Thrombocytopenia due to bone marrow disease and/or myelotoxic treatments is a
common phenomenon in hematological patients. In order to prevent clinically relevant
bleeding, prophylactic platelet transfusions (i.e. indicated by a platelet count threshold,
in the absence of bleeding) are administered."? Indeed, randomized controlled trials
demonstrated reduced bleeding incidences with such a strategy in hospitalized patients
undergoing intensive chemotherapy and/or allogeneic stem cell transplantations.>#
Nevertheless, clinically relevant bleeding is not eliminated and alternative anti-bleeding
strategies are nowadays explored, including alternative treatments and the
identification of reliable bleeding predictors.>®

Next to this intensively treated patient population, a subgroup of hematological
outpatients suffers from persistent severe thrombocytopenia due to e.g. refractory
bone marrow disease, inducing chronic bone marrow failure. Actual bleeding risks for
this specific outpatient population are unknown, but, one may argue those to be
relatively low compared to the intensively treated hospitalized patients. Conversely,
due to the chronic state of their low platelet counts, a large fraction of this population
may eventually experience significant bleeding. One Canadian registry for patients with
myelodysplastic syndrome (MDS) and secondary acute myeloid leukemia (AML) indeed
reported bleeding in 83% of patients during a median follow-up period of 27 weeks,
with 12% of patients experiencing WHO grade 3 or 4 bleeding.” 8 However, the
attributive effect of platelet transfusion in this outpatient setting is unknown, although
a few small observational studies suggested safety, logistical, and financial advantages
of a stringent platelet transfusion policy.”° One randomized trial, which could have
gained important insights into the efficacy of prophylactic transfusions in outpatients
was unfortunately terminated early because of poor recruitment.’ Therefore, so far
high quality evidence on any potential benefits weighted against adverse risks of a
prophylactic versus therapeutic platelet transfusion regimens in this outpatient
population is lacking.

Consequently, current guidelines are based on expert opinion and mainly advise
to only transfuse the thrombocytopenic (out)patient population suffering from chronic
bone marrow failure on a therapeutic rather than on a prophylactic base."'* Other
guidelines suggest to consider an adjusted platelet count threshold,' while the recently
updated Dutch transfusion guideline in this respect lacks any recommendations.'

In addition to platelet transfusions, preventative anti-bleeding measures may also
include the use of the anti-fibrinolytic drug tranexamic acid (TXA)."* Compared to
platelet transfusions, TXA has the advantage of oral administration, thereby overcoming
the necessity of intramural care. Outside the hematological setting, the use of TXA has
proven to be beneficial in therapeutic settings, reducing blood loss and limiting
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morbidity and mortality during e.g. massive trauma, surgery and obstetric bleeding.
Evidence to justify its use for hematological thrombocytopenic patients is scarce and
inconclusive.’ Remarkably, the aforementioned Canadian MDS registry study did not
find differences in grade 3-4 bleeding frequencies among patients treated with TXA
versus TXA and/or prophylactic platelet transfusions versus neither of those, although
confounding by indication should be considered.” Hopefully several ongoing large-
scaled randomized studies in hospitalized patients will clarify the possible prophylactic
role of TXA, with or without additional platelets.> "

However, the present lack of knowledge is likely to result in a high variability of
practices on how best to prevent bleeding in hemato-oncologic outpatients.

To assess this, we performed nationwide survey among hematology clinicians
across the Netherlands regarding the extent of use, and considerations on indications
of platelet transfusions and TXA in hematological outpatients suffering from persistent
severe thrombocytopenia due to underlying bone marrow disease.

Methods

A nationwide web-based survey of hematology clinicians was conducted in the
Netherlands between October 2019 and February 2020.

The questionnaire was accessible via a weblink and distributed via email by the
Dutch Society for Hematology. Members comprise the large majority of registered
hematologists in the Netherlands as well as a proportion of hematology residents and
physician assistants. All are involved in treatment decisions on bleeding prevention in
the Netherlands, either completely independent or following consultation of a senior
hematologist. Reminders were sent out via the newsletter of the society and via
personal communication by members of the benign working party of the society to
colleagues in their region. Prior to distribution, the survey was piloted among the study
team and three other hematologists to assess content and time required for survey
completion.

Study data were collected in a web-based database (Castor) and securely stored at
the Leiden University Medical Center.

The survey (translation available via the supplementary material) focused specifically
on acute leukemia, myelodysplastic syndrome (MDS), and aplastic anemia (AA)
outpatients. Since we expected that the disease stage, and appurtenant treatment,
might influence the chosen prophylactic bleeding policies, we specified several patient
groups. With regard to acute leukemia and MDS, questions were subdivided based on
whether patients were 1. in between or shortly after curatively-intended induction
chemotherapy courses; 2. receiving hypomethylating agents with a palliative intention;
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3. ineligible for any disease-modifying treatment. Questions on AA involved all patients
outside the context of a hematopoietic allogeneic stem cell transplantation. Specific
domains of the questionnaire involved: 1. clinician practices’ demographics; 2. use of
a prophylactic platelet transfusion policy and its thresholds; 3. clinical conditions
determining the use of a prophylactic platelet transfusion policy; 4. prophylactic use
of TXA; 5. clinical conditions determining the use of TXA; 6. clinicians’ estimations on
bleeding risks with a prophylactic versus therapeutic platelet transfusion policy.
The survey used the following definitions: prophylactic platelet transfusions i.e.
transfusions prescribed based on a certain platelet count threshold which may differ
per patient or physician; therapeutic platelet transfusions i.e. transfusions prescribed
in case of (clinically relevant) bleeding or preceding an intervention; clinically relevant
bleeding i.e bleeding events that lead to (additional) medical care, e.g. visit to the
emergency department or additional outpatient clinic visit on short term, therapeutic
transfusions, admission to the hospital, additional diagnostics or treatments. Any
tendency to bleeding referred to minor, clinically non-relevant bleeding e.g. petechiae.
Due to the descriptive nature of our survey, no formal statistics were performed
but results are presented descriptively.

Results

Of the 562 members contacted, 73 (13%) responded at least to one domain (table 1).
Of these 73 respondents, 55% completed the entire questionnaire. The majority of
respondents were hematologists (81%), working in hospitals which perform both
allogeneic and autologous stem cell transplantations (45%, i.e. academic hospitals),
with a median working experience of 10.5 years. Respondents represented 38 out of
89 (43%) Dutch hospitals.

A minority of respondents worked at hospitals that do not treat some of the patient
categories covered by this survey (table 1). In those instances, these respondents were
excluded from these particular calculations.

Use of prophylactic anti-bleeding therapies

Figure 1 describes numbers and percentages of respondents who routinely use
prophylactic platelet transfusions or TXA per patient category. Almost all actively
treated MDS and acute leukemia outpatients are offered prophylactic platelet
transfusions (87-98%), while this is only considered for the minority of patients ineligible
for or refractory to any disease modifying treatment (35% and 34%). Similarly, the vast
majority of aplastic anemia patients receive prophylactic platelet transfusions (82%).
Oppositely, TXA is hardly routinely prescribed in any of these patient populations
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(0-7%), but is generally regarded as supportive care in situations of clinically relevant
bleeding or bleeding tendency (71%- 88%). Here, TXA is mostly used as an additive to
prophylactic platelet transfusions in patients receiving any type of treatment (74% to
100%), while in the palliative setting without any disease modifying treatment, TXA is
also chosen as solitary regimen (MDS 47% and acute leukemia 44%, supplementary
table 1).

Table 1. Characteristics of respondents

Function’
Hematologist 59 (81%)
Resident hematology 4 (6%)
Other* 10 (14%)
Years of working experience in hematology* 10.5 (5-19)

Echelon classification of hospital®

Level A 33 (45%)
Level B 7 (10%)
Level C- HIC 6 (8%)
Level C- SCT 6 (8%)
Level C- HIC + C-SCT 8 (11%)
Level D 9 (12%)
Unknown 4 (6%)

Outpatient population that is treated per respondent*

MDS with chemotherapy 60 (82%)
MDS with hypomethylating agents 69 (95%)
MDS without disease-modifying treatment 68 (93%)
Leukemia with chemotherapy 58 (80%)
Leukemia with hypomethylating agents 68 (93%)
Leukemia without disease-modifying treatment 71 (97%)
Aplastic anemia 51 (70%)

T Values are numbers (percentage of total of respondents)

¥ Physician assistants (n=7), pediatric hematologist (n=1), resident not in training for hematologist (n=1),
oncologist with hematology care (n=1)

§ Median (IQR), 72 participants responded

9 Level A hospitals are allowed to perform allogenic and autologous stem cell transplantations (SCT)

Level B hospitals are allowed to perform autologous SCT

Level C-HIC hospitals deliver intensive hematological care, for example acute leukemia treatment

Level C-SCT hospitals deliver post-autologous stem cell transplantation care

Level D hospitals deliver non-intensive hematological care, i.e. treatment that is not expected to induce intense
and long-lasting pancytopenia

# Values are numbers (percentage of total of respondents) of those who treat the specific patient population
at their clinical practice
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Figure 1. Prophylactic anti-bleeding options considered per diagnosis and treatment modality

Values in bars indicate percentages of respondents. Absolute numbers of respondents per question are
presented at the left side of the bar. Chemo: outpatients in between or shortly after intensive chemotherapy
courses. HMA: outpatients treated with hypomethylating agents, e.g. azacitidine or decitabine. No treatment:
outpatients not receiving any disease modifying treatment i.e. refractory disease, treatment ineligible, palliative
setting. Aplastic anemia excl. HSCT: outpatients excluding those in work-up for or having received an allogeneic
hematopoietic stem cell transplantation. MDS= myelodysplastic syndrome, PPT= prophylactic platelet
transfusion, TXA= tranexamic acid. Data represents question 1 and 6a of survey, see supplementary material.

Clinical conditions modifying prophylactic anti-bleeding treatment
Several clinically related conditions may modulate anti-bleeding preventative measures.
The most likely ones were assessed in this survey (Figure 2, supplementary table 2).

Figure 2 illustrates the strong heterogeneity in how clinicians value certain clinical
conditions as determinants for anti-bleeding strategies. In general, recent clinically
relevant bleeding (<three months), and continuous use of platelet aggregation inhibitors
or therapeutically dosages of anticoagulant medication are valued most important,
especially for the regimen of prophylactic platelet transfusions. In addition, clinicians
are quite reluctant to start TXA in patients with a medical history of cerebral or coronary
ischemic events.

Furthermore, presence of fever, red blood cell transfusion dependency and low
hematocrit levels are considered as important clinical factors when deciding to give
prophylactically platelet transfusions (25%-43%). Such conditions are considered hardly
relevant for TXA decision making (supplementary table 2).
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Platelet thresholds

In general, a platelet threshold of <10x10%L is routinely applied for all acute leukemia,
MDS and AA outpatients (Figure 3, panel A; 77-100%). Though, when clinical conditions
that potentially increase bleeding risks are present, a wide range of thresholds between
10x10°%/L up to 50x10%L is applied (Figure 3, panel B). In case of use of platelet
aggregation inhibitors (PAI) or therapeutic anticoagulants, over 90% of respondents
increased standard platelet transfusion thresholds above 10 x10°%/L, the majority to 20
x10%L to 30x10%/L.

Average
(scale 1-5)

PpT, n=63 JEJJEE] 13 [52 [14 ] 36
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Figure 2. Clinical conditions considered in decision-making on prophylactic anti-bleeding treatments
Values in bars indicate percentages of respondents. Absolute numbers of respondents per question are
presented at the left side of the bar. The average score per clinical condition is reported at the right side of
the bar (minimum score 1, maximum score 5). Bleeding <3 months: clinically relevant bleedings in the past
three months. Previous ischemic events: medical history of cardiac or cerebral ischemic event. PAI: the need
or wish to continue platelet aggregation inhibitors. Therapeutic anticoagulants: the need or wish to continue
therapeutic dosage of low molecular weight heparin, vitamin K antagonist or direct oral anticoagulant.
Prophylactic anticoagulants: the need or wish to continue prophylactic dosage of low molecular weight heparin
Invasive mold disease: presence of cerebral or pulmonary invasive mold disease. WHO = World Health
Organization, performance status of 2: ambulatory and capable of all self-care but unable to carry out any
work activities; up and about more than 50% of waking hours. Frequency visit > 1/week: need to visit the
outpatient clinic with a frequency of more than once weekly - only surveyed for platelet transfusions, not for
TXA. Data represents question 3 and 6¢ of survey, see supplementary material.
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Figure 3. Applied platelet count thresholds

The size of and numbers in the bubbles indicate percentages of respondents routinely adhering to a specific
platelet threshold. Panel A: platelet thresholds per patient category. Chemo: outpatients in between or shortly
after intensive chemotherapy courses. HMA: outpatients treated with hypomethylating agents, e.g. azacitidine
or decitabine. No treatment: outpatients not receiving any disease modifying treatment i.e. refractory disease,
treatment ineligible, palliative setting. Aplastic anemia excl. HSCT: outpatients excluding those in work-up for
or having received an allogeneic hematopoietic stem cell transplantation. MDS= myelodysplastic syndrome.
Panel B: platelet thresholds specified per clinical condition. Bleeding <3 months: clinically relevant bleedings
in the past three months. Previous ischemic events: medical history of cardiac or cerebral ischemic event.
PAI: the need or wish to continue platelet aggregation inhibitors. Therapeutic anticoagulants: the need or
wish to continue therapeutic dosage of low molecular weight heparin, vitamin K antagonist or direct oral
anticoagulant. Prophylactic anticoagulants: the need or wish to continue prophylactic dosage of low molecular
weight heparin. Invasive mold disease: presence of cerebral or pulmonary invasive mold disease. WHO =
World Health Organization, performance status of 2: ambulatory and capable of all self-care but unable to
carry out any work activities; up and about more than 50% of waking hours. Data represents question 2 and 4
of survey, see supplementary material.
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Estimated bleeding risks

Figure 4 illustrates estimated six months’ incidences of clinically relevant bleeding
under a prophylactic versus therapeutic-only platelet transfusion strategy. The vast
majority of clinicians estimate the likelihood of a bleeding event under a prophylactic
regimen to be low, i.e. <10% over six months' time. Switching to a therapeutic-only
regimen (panel B) is expected to increase the risk of bleeding according to most
clinicians. However, estimates on the magnitude of this increase again are widely
variably, with some estimating even bleeding risks over 50%.

Discussion

This nationwide survey among hematology clinicians identified a heterogenous practice
of and considerations on the use of prophylactic platelet transfusions and TXA among
acute leukemia, MDS and AA outpatients in the Netherlands.

First, our results indicate the stage of the disease to be an important determinant
of prophylactic anti-bleeding strategies. Hence, prophylactic platelet transfusions are
widely applied in patients receiving disease-modifying treatment, and far less in patients
without active treatment options. Oppositely, TXA, although orally available and cheap,
is seldom applied on a prophylactic base. This wide use of a prophylactic platelet
transfusion strategy may not come as a surprise, since the 2011 version of the Dutch
transfusion guideline recommended so for all thrombocytopenic patients originating
from an acquired bone marrow failure.” This guideline was recently updated, now
restricting this advice to patients with a transient rather than chronic bone marrow
failure.” Importantly, these advices are extrapolated from studies performed in
intensively treated (in)patients. Indeed, it is completely unknown whether the observed
protective anti-bleeding results of platelet transfusions similarly apply to outpatient
settings where mucosal-damage and extensive inflammation are uncommon clinical
conditions.”" " Yet, with benefits per platelet transfusion to potentially be less, adverse
effects of longer term platelet transfusions are not abandoned, including a cumulative
risk of transfusion reactions, % financial costs, and logistic challenges for the patient
and the hospital. The few studies performed so far indeed questioned the effectiveness
and net benefit of prophylactic platelet transfusions in the setting of persistent
thrombocytopenia, although the size and design of these studies warrants firm
conclusions.”? Despite the fact that some international guidelines have taken these
arguments into account and nuanced advices to a therapeutic-only transfusion strategy
for patients with chronic bone marrow failure'-'3, our survey illustrates a general
reluctance to a therapeutic-only transfusion strategy for hematological outpatients, as
clinicians believe such a strategy to substantially increase bleeding risks.
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Figure 4. Estimated 6-month cumulative incidence of clinically relevant bleeding

The size of and numbers in the bubbles indicate percentages of respondents per patient category. Panel A:
estimated 6 months’ bleeding incidence with prophylactic platelet transfusion. Panel B: estimated 6 months’
bleeding incidence with therapeutic-only platelet transfusions. HMA: outpatients treated with hypomethylating
agents, e.g. azacitidine or decitabine. No treatment: outpatients not receiving any disease modifying treatment
i.e. refractory disease, treatment ineligible, palliative setting. Aplastic anemia excl. HSCT: outpatients excluding
those in work-up for or having received an allogeneic hematopoietic stem cell transplantation. MDS=
myelodysplastic syndrome. Data represents question 8 of survey, see supplementary material.

Second, our survey illustrates that several clinical conditions modulate the decision
to initiate preventive anti-bleeding strategies, especially with regard to prophylactic
platelet transfusion strategy. Remarkably, in situations believed to be associated with
increased bleeding risks, a wide range of platelet thresholds is applied. Again, this
seems to reflect an extrapolation of evidence on additional bleeding risk factors
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available from intensively treated hospitalized patients." '>'® However, such evidence
is lacking for hematological outpatients with chronic bone marrow failure.

Some limitations of this survey need to be taken into consideration. The survey was
sent out to all Dutch hematological clinicians, thereby aiming for a representative
overview of clinical practices in the Netherlands. Despite our efforts, the response
(13%) was moderate and overrepresented by clinicians working in academic hospitals
(45%). This may have biased our outcomes to policies mainly applied within the
academic setting. On the other hand, hematologists working in the field of clinical
transfusion medicine completed this survey (verified by personal communication).
While they are responsible for transfusion policies across their hospital and geographic
region, their responses increase the validity of our results.

By having the survey spread via the Dutch Society for Hematology, we were able
to send our survey request to the majority of our intended population. Unfortunately,
due to privacy regulations, provision of a personalized weblinks and thereby filling out
individual sections of the questionnaire at different time points was not possible. This
probably explains why only 55% completed the entire survey including the final part
on TXA use. However, as the use of TXA and the likelihood of a responder to complete
the survey are unrelated, it seems unlikely that this biased results on TXA.

Further, one may argue whether opinions on prophylactic platelet transfusion
indications also reflect underlying practical considerations. Although our survey did
not verify any existence of such considerations, absence of constraints in infrastructural
resources of both the Dutch blood supply organization as well as hospitals’ outpatient
departments should at all times enable facilitation of platelet transfusions whenever
deemed indicated. We thus reckon capacity issues not to have skewed our results to
a specific prophylactic strategy.

Finally, this survey was only sent out in the Netherlands. The objectified hetero-
geneity of practices likely relate to the absence of advices in the Dutch nationwide
transfusion guideline on how to manage persistent severe thrombocytopenia in chronic
bone marrow failure.’ In contrast, some international guidelines specifically suggest
against prophylactic platelet transfusions,’'3 or to adjust thresholds.’ None of these
guidelines specifically comment on use of TXA in the absence of bleeding. Consequently,
it seems likely that practices differ per country.

In conclusion, in the Netherlands, prophylactic platelet transfusions in contrast to TXA
use are highly integrated in routine care to hematological outpatients suffering from
persistent severe thrombocytopenia, despite the lack of any evidence in this clinical
setting. Clinical practice is furthermore characterised by a large heterogeneity in
decision reasoning and its outcomes with regard to clinical conditions generally
assumed to increase bleeding risks.
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The results of this survey underline the current gap in knowledge on bleeding and
preventive strategies in hematological patients with chronic bone marrow failure.
Further research should focus on (cumulative) bleeding incidences and bleeding
predictors in this specific patient population. Second, there is a need to set up a large-
scaled comparative RCT on the effectiveness, safety and patients’ burdens of various
anti-bleeding strategies for these patients. Finally, these outcomes would need to be
incorporated into existing guidelines.

Summary statements

1. What is the new aspect of your work?
It is currently unknown how to best prevent bleedings in acquired persistent
severe thrombocytopenia, this survey provides insight in current clinical prac-
tices of anti-bleeding strategies among hematological outpatients in the
Netherlands.

2. What is the central finding of your work?
Currently applied preventive anti-bleeding strategies for patients with acquired
persistent thrombocytopenia lack uniformity; platelet transfusions are the
mainstay of prophylactic strategies in this setting, but there is a large inter-
physician variability in decisions made on indications and agents used, both
being strongly but heterogeneously influenced by various clinical conditions.

3. What is (or could be) the specific clinical relevance of your work?
These results underline the current gap in knowledge, and emphasize the need
for further research, including a RCT on the effectiveness, safety and patients’
burdens of various anti-bleeding strategies, ultimately aiming to improve sup-
portive care in this specific stage of disease.
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Supplementary material

Supplementary table 1. Use of TXAT

Diagnosis and treatment TXA instead of TXAin additionto  Other#
prophylactical prophylactical
platelet transfusions platelet transfusions
MDS
Intensive chemotherapy treatment ® 0/32 (0%) 31/32 (97%) 1/32 (3%)
Hypomethylating agents * 5/35 (14%) 26/35 (74%) 4/35 (11%)
No disease modifying treatment* 16/34 (47%) 15/34 (44%) 3/34 (9%)
Acute leukemia (myeloid or lymphoid)
Intensive chemotherapy treatment ® 0/28 (0%) 28/28 (100%) 0/28 (0%)
Hypomethylating agents? 4/34 (12%) 28/34 (82%) 2/34 (6%)
No disease modifying treatment* 16/36 (44%) 17/36 (47%) 3/36 (8%)
Aplastic anemia * 4/28 (14%) 23/28 (82%) 1/28 (4%)

tValues are numbers (percentage of total of respondents). Respondents who do not treat the specific patient
population at their clinical practice were not taken into account in calculations. Denominators (numbers of
responders per question) differ per subgroup, since not all respondents completed all questions.

¥ Other: policy variable and dependent of e.g. respondents who prescribe TXA sometimes instead of, and
sometimes in addition to prophylactical platelet transfusions, based on specific clinical characteristics such as
disease severity, severity (former) bleedings, treatment response etc.

§ Outpatients in between or shortly after intensive chemotherapy courses; hydroxycarbamide or
hypomethylating agents excluded

€ Outpatients who are treated with hypomethylating agents, e.g. azacitidine or decitabine

# Refractory disease or treatment ineligible, palliative setting

*Excluding patients in work-up for, or having received an allogeneic hematopoietic stem cell transplantation.
Data represents question 6b of survey, see translation survey.
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Supplementary table 2. Other clinical variables considered in decision-making on prophylactic anti-bleeding
treatmentst

Clinical variable Prophylactic platelet Prophylactic
transfusions n=53 TXA n=40
Hematocrit level 30% 15%
Leukocyte count 2% 3%
RBC transfusion dependency 25% 8%
CRP 4% 5%
Fever >38.5°C 43% 13%
Chronic or recurrent infections 4% 5%
Albumin 0% 0%
Kidney function / urea 17% 13%
Fibrinogen level 17% 25%
Liver enzymes / liver function 15% 13%

tValues are percentages of respondents.
RBC= red blood cell
Data represents question 5 and 7 of survey, see translation survey.
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English translation of survey (original in Dutch)

Definitions

Prophylactic platelet transfusions: transfusions that are prescribed based on a
certain platelet count threshold. The applied threshold can differ per patient or
physician.

Therapeutic platelet transfusions: transfusions that are prescribed in case of
(clinically relevant) bleeding or preceding an intervention.

Clinically relevant bleeding: bleeding events that lead to (additional) medical care,
e.g. visit to the emergency department or additional outpatient clinic visit on short
term, therapeutic transfusions, admission to the hospital, additional diagnostics or
treatments.

General questions respondents

Name of hospital: (text field)

Profession: (hematologist, resident hematology, other)

Years of working experience within hematology: (numeric text field)

42 |
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Survey questions

Question 1

Which hematological outpatients suffering from a disease-related severe thrombo-
cytopenia do you in general administer prophylactic platelet transfusions? Please choose
one answer per diagnosis/situation.

Hematology outpatient populations Answer options

MDS patients receiving (or recently receiving) intensive  Yes No Situation does not apply

chemotherapy (excluding hydroxycarbamide or to my clinical practice

hypomethylating agents)

MDS patients receiving hypomethylating agents (e.g. Yes No Situation does not apply

azacitidine, decitabine) to my clinical practice

MDS patients without any disease modifying treatment  Yes No Situation does not apply
to my clinical practice

Acute leukemia patients receiving (or recently receiving) Yes No Situation does not apply

intensive chemotherapy (excluding hydroxycarbamide to my clinical practice

or hypomethylating agents)

Acute leukemia patients receiving hypomethylating Yes No Situation does not apply
agents (e.g. azacitidine, decitabine) to my clinical practice
Acute leukemia patients without any disease modifying  Yes No Situation does not apply
treatment (palliative setting) to my clinical practice
Aplastic anemia patients (with or without recent Yes No Situation does not apply
ATGAM and/or cyclosporin treatment, but excluding to my clinical practice

patients prior to or following allogeneic stem cell
transplantation)
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Bleeding prevention in hematological outpatients: a survey

Question 3

To what extent do the following conditions influence your decision to initiate pro-
phylactic platelet transfusions?

1: No influence

2: Some influence

3: Moderate influence

4: Substantial influence

5: Complete influence

Clinically relevant bleeding during the past 3 months 1 2 B 4 5
Prior cerebral or cardiac ischemic event 1 2 3 4 5
Need or wish to continue platelet aggregation inhibitors 1 2 3 4 5

Need or wish to continue therapeutic (doses of) anticoagulants

(LMWH, Vitamin K antagonist or DOAC) ! 2 3 4 >
Need or wish to continue prophylactic dose of LMWH 1 2 3 4 5
Angio-invasive mold infection (pulmonary or cerebral) 1 2 3 4 5

WHO performance score >2
(definition: ambulatory and capable of all self-care but unable to carry 1 2 3 4 5
out any work activities; up and about more than 50% of waking hours)

Outpatient clinic visits > 1 per week 1 2 3 4 5

Abbreviations: LMWH = low molecular weight heparin, DOAC = direct oral anticoagulants
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Bleeding prevention in hematological outpatients: a survey

Question 5

Which other clinical parameters do you take into account when deciding on a prop-
hylactic platelet transfusion regimen for hematological outpatients?

Tick all that apply.

Albumin

Hematocrit

Liver enzymes / liver function

CRP

Leukocyte count

Platelet count

Chronic red blood cell transfusion dependency
Fever i.e. temperature >38.5°C

Fibrinogen

Kidney function/urea

Chronic or recurrent infections

O0O0O0OD0OO0oo0oOooaoao

Other, namely.
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Question 6b
Only to be answered if the corresponding item in question 6a was answered with ‘yes'.

Tranexamic acid is started as follows:
o Instead of prophylactic platelet transfusions
o In addition to prophylactic platelet transfusions

o  Other, namely.....

Question 6¢

If question 6a was not answered with “Yes" in any scenario, question 6¢ is not shown
To what extent do the following conditions influence your decision to initiate tranexamic
acid?

1: No influence

2: Some influence

3: Moderate influence

4: Substantial influence

5: Complete influence

Clinical condition Answer options

Clinically relevant bleeding during the past 3 months 1 2 3 4 5
Prior cerebral or cardiac ischemic event 1 2 B 4 5
Need or wish to continue platelet aggregation inhibitors 1 2 3 4 5

Need or wish to continue therapeutic (doses of) anticoagulants
(LMWH, Vitamin K antagonist or DOAC)

Need or wish to continue prophylactic dose of LMWH 1 2 3 4 5

Angio-invasive mold infection (pulmonary or cerebral) 1 2 3 4 5

WHO performance score 22
(definition: ambulatory and capable of all self-care but unable to carry out 1 2 3 4 5
any work activities; up and about more than 50% of waking hours)

Abbreviations: LMWH = low molecular weight heparin, DOAC = direct oral anticoagulants
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Question 7

Which other clinical parameters do you take into account when deciding on prescribing
tranexamic acid to hematological outpatients?

Tick all that apply.

Albumin

Hematocrit

Liver enzymes / liver function

CRP

Leukocyte count

Platelet count

red blood cell transfusion dependency
Fever i.e. temperature >38.5°C
Fibrinogen

Kidney function/urea

Chronic or recurrent infections

O0O0O0OD0ODOOOoOoOogoaoao

Other, namely.




Bleeding prevention in hematological outpatients: a survey

(uoneyue|dsuesy
|192 wia3s d12uado||e Suimo||oy 4o 03 Jord syuaned

syuow 9 syjuow 9 syjuow 9 syuow 9 syjuow 9 syuow 9 Suipn|pxa INg QuUswWiIeaJ) UlodsodAd Jo/pue NVD LY
Mou| J,uoq 19d 9505< Jad %05-01 Jad %0t-0€ Jad 9%0g-02 Jad %0z-01 Jad %01-0 1U323J INOYIIM JO yim) syuaned ejwaue dpse|dy
syjuow 9 syjuow 9 syuow 9 syjuow 9 syuow 9 syjuow 9 (Sumas anner|ed) Juswieasy Sulkypow
MOUY| Juoq Jad 9%05< Jad %05-01 Jad 9%0%-0€ Jad 9%0g-02 Jad %0z-01 Jad %01-0 9seasip Aue 3noyum syuaiied ejwaxna| andy
syuow 9 syuow 9 syauow 9 syuow 9 syuow 9 syuow 9 (auigeyap ‘auipnideze '§-9) syuade
Mou| J,uoq Jad %05< J1ad %05-0% Jad %0t-0€ J1ad %0€-02 Jad %0z-01 Jad %0L-0  SunejlAyrswodAy Suiniedal syuaned ejwayna| 2INdY
syuow 9 syjuow 9 syuow 9 syuow 9 syjuow 9 syuow 9 JuswiIea)
mou Juoq Jad %606<  42d %05-0r  19d %0v-08  J4od %0€-0C  4od %0zZ-0L 43d %01-0 Suikypow aseasip Aue Inoyum syusined s
syuow 9 syuow 9 syuow 9 syuow 9 syyuow 9 syuow 9 (auigedap ‘suipnideze
MoOuUY| JuoQ Jad 9%05< Jad %05-01 Jad 9%0%-0€ Jad 9%0€-02 Jad %0z-01 12d 901-0 8'3) syuade SunejfyrswodAy Suiniedal syuaned san

suondo samsuy suone|ndod juannedino ASojojewaH

51

JSUBIT 19 Ag N J1 3uswieaJy Juanedino pue ejuadoifooquuolyl 949A3S
pa31e|24-9seasip e Jo mc_twm wE ul 3uIpa3|q JURAR|3J AJ|BDIUI|D B JO 9DUSJINII0 BY3 JOJ XS YIUOW-9 3YI UO UOeWIISS INOA S| 3By
eg uonsand



CHAPTER 2

MOU) J,uoq

MoU3| 3,uoQg

MOUY J,uoq

MOU J,uoq

MoU3| 3,uoQg

syiuow 9
J9d 9%0G6<

syuow 9
Jad 9%05<

syuow 9
Jad %05<

syiuow 9
Jad 9%0G6<

syyuow 9
J9d 9505<

syjuow 9
J43d 905-07

syjuow 9
J43d %05-0%

syjuow 9
J42d 905-07

syjuow 9
J43d 905-07

syjiuow 9
J43d %05-0%

syyuow 9
J43d 9%0%-0€

syjuow 9
J2d %0p-0€

syyuow 9
J12d 9%0%-0€

syyuow 9
Jad 9%0%-0€

syjuow 9
J2d %01-0€

syjuow 9
J43d 90€-0¢

syuow 9
J43d 9%0€-02

syjuow 9
J4ad 90£-0C

syjuow 9
J42d 90€-0¢

syjyuow 9
J43d 9%0€-02

syyuow 9
J43d 9%0zZ-01

syjuow 9
J43d %02-01L

syyuow 9
J4ad 9%02-01

syyuow 9
J43d 9%0zZ-01

syiuow 9
J43d %02-01

suondo Jamsuy

(uonejue|dsuesy
1192 wa)s d19uado||e Suimo||o4 Jo 03 Jolud syuaned
syuow 9  Suipnpxa Ing Quawiea) ullodsopAd Jo/pue NV 1Y

13d %01-0 U234 INOYUM JO Y3IM) syuaiied ejwaue dise|dy
syjuow 9 (Sumas annel|ed) Juswieasy Suikypow
Jad %01-0 9seasip Aue 3noyum syuaiied ejwaxna| aNdy
syuow 9 (uigeydap ‘sulpnideze 8-9) syusse

J1ad %01-0  SunejAyrswodAy Suiaiedaa syusied ejwaNa| 93Ny

syuow 9 Juswiea)
19d %01-0 Buihypow aseasip Aue Inoyum syuaned SAiN
syuow 9 (auigenap ‘suipnideze

12d 901-0 "8'9) syuae SunejAyrswodAy Suiniedaa syuaned SAi

suone|ndod juanedino ASojojewaH

/paJaISIUIIpe o1e suolsnjsuey 19s1e[d dnoeAydoid J1 suawiealy Jusnedino pue eiuadoifooquiolyl 349A3S

pale[aJ-aseasip e jo Sumas ayy Ul Suipas|q JueAs|aJ Ajjediul|d e Jo 32Ua.In20 3y} 40} S YIUOW-9 dY3 U0 UOIIRWISS INoA S 18y

qg uonsand

52



Bleeding prevention in hematological outpatients: a survey






