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Choosing Wisely is a medical stewardship and quality-improvement initiative led by the

American Board of Internal Medicine Foundation in collaboration with leading medical

societies in the United States. The American Society of Hematology (ASH) has been an

active participant in the Choosing Wisely project. In 2019, ASH and the American Society

of Pediatric Hematology/Oncology (ASPHO) formed a joint task force to solicit, evaluate,

and select items for a pediatric-focused Choosing Wisely list. By using an iterative process

and an evidence-based method, the ASH-ASPHO Task Force identified 5 hematologic tests

and treatments that health care providers and patients should question because they are

not supported by evidence, and/or they involve risks of medical and financial costs with

low likelihood of benefit. The ASH-ASPHO Choosing Wisely recommendations are as

follows: (1) avoid routine preoperative hemostatic testing in an otherwise healthy child

with no previous personal or family history of bleeding, (2) avoid platelet transfusion in

asymptomatic children with a platelet count .103 103/mL unless an invasive procedure

is planned, (3) avoid thrombophilia testing in children with venous access-associated

thrombosis and no positive family history, (4) avoid packed red blood cells transfusion

for asymptomatic children with iron deficiency anemia and no active bleeding, and (5)

avoid routine administration of granulocyte colony-stimulating factor for prophylaxis

of children with asymptomatic autoimmune neutropenia and no history of recurrent

or severe infections. We recommend that health care providers carefully consider

the anticipated risks and benefits of these identified tests and treatments before

performing them.
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Introduction

Choosing Wisely is a medical stewardship and quality-improvement
initiative led by the American Board of Internal Medicine (ABIM)
Foundation in collaboration with national medical specialty societies
as well as organizations that represent other members of the clinical
care team. Participating societies were asked to identify 5 tests or
procedures commonly used in their field whose necessity should be
questioned and discussed, with the ultimate goal of helping patients
receive care that is supported by evidence and is nonduplicative,
free from harm, and truly necessary.1 Since the program’s launch in
2012, the ABIM has partnered with more than 80 organizations,
and more than 550 recommendations have been published.

The American Society of Hematology (ASH) has been an active par-
ticipant in the Choosing Wisely initiative, with campaigns completed
in 2013 and 2014 that resulted in 10 hematologic tests and treat-
ments that health care providers should question.2,3 Furthermore, in
2016, the ASH Choosing Wisely Task Force developed a method-
ology to identify and prioritize 10 Choosing Wisely recommenda-
tions from other medical societies that would be of high relevance
and importance to patients with blood disorders and their health
care providers.4 In 2019, ASH and the American Society of Pediat-
ric Hematology/Oncology (ASPHO) formed a joint panel to solicit,
evaluate, and select items for a pediatric hematology–focused
Choosing Wisely list. This article reports the methods and results of
the ASH-ASPHO Choosing Wisely campaign.

Methods

In 2019, the ASH-ASPHO Choosing Wisely Task Force (CWTF)
was formed and was asked to identify 5 hematologic tests, proce-
dures, or treatments that health care providers and patients should
question. Each society selected 5 members and 1 co-chair with
expertise in pediatric malignant, nonmalignant, and/or laboratory
hematology, for a total of 12 CWTF members. The lead author of
past ASH Choosing Wisely recommendations (L.K.H.) provided
methodologic guidance to the Task Force.

The ASH-ASPHO Choosing Wisely item selection process was
anchored by 6 core principles (Table 1). Four of these principles
(numbers 2-5) are recommended by the ABIM Foundation. As with
previous ASH Choosing Wisely recommendations, the committee
added 2 guiding principles to consider: the degree of impact on
clinical practice for recommendations and consideration of harm to
patients. Overall, tests, procedures, or treatments that involved
greater risk of harm to patients and limited evidence of utility were
prioritized over interventions with limited evidence of utility and lower
risk of harm.

Suggestions for Choosing Wisely items were solicited from the
CWTF, all ASPHO members, and members of relevant ASH com-
mittees, including the ASH Committee on Quality (COQ), ASH
Committee on Practice (COP), ASH Subcommittee on Stewardship
and Systems-Based Hematology (SSSBH), ASH Practice Partner-
ship (APP), ASH Guideline Panel on the Treatment of Pediatric
Venous Thromboembolism (VTE), the ASH Practice Update mailing
list, and the ASH NewsLink mailing list. CWTF members also
directly solicited items from colleagues at their institution or else-
where with different domains of expertise. In total, 108 items (81
unique items) were submitted for consideration from 64 individuals.

By using nominal group technique,5 the ASH-ASPHO CWTF
reduced the list of suggested Choosing Wisely items to a short list
of 18 items. Nominal group technique entails small group discussion
with 4 stages: silent idea generation, round robin, clarification, and
ranking.5 In April 2019, a ranking survey for these 18 potential items
was sent to the ASPHO and ASH groups detailed above and was
completed by 135 individuals (35% ASPHO members, 10% ASH
members, 54% members of both societies, 1% members of neither
society). The Task Force members then independently scored these
items on the basis of priority in relation to the guiding principles in
Table 1; these scores were used to select a short list of 8 items.

In August 2019, a methodologist performed a systematic search of
the literature to identify clinical practice guidelines for each of the
8 items on the final shortlist. Both evidence-based and consensus-
based guidelines were considered. A search of MEDLINE
(1946-September 2019) and the following guideline databases
(August-September 2019) was undertaken to identify relevant clini-
cal practice guidelines for each item (see supplemental Data for key
words searched for each item): Canadian Medical Association Info-
base (CMA Infobase); National Institute for Health and Care Excel-
lence (NICE); Scottish Intercollegiate Guidelines Network (SIGN);
British Society for Haematology (BSH) [previously British Commit-
tee for Standards in Haematology, BCSH]; American Society of
Clinical Oncology (ASCO); and the Standards and Guidelines Evi-
dence (SAGE) database of the Canadian Partnership Against Can-
cer (CPAC). The search was limited to guidelines in the English
language and those related to pediatric (children age 0-18 years)
topics. We did not put any date restrictions on the searches
because we anticipated a low number of articles specific to the
pediatric population.

An evidence summary was prepared for each item. Members of the
ASH-ASPHO CWTF reviewed the evidence summaries for the
8 items on the final short list. By using nominal group technique6

informed by the evidence summaries and guided by the principles in
Table 1, the Task Force selected 5 final items for the ASH-ASPHO
Choosing Wisely Campaign. Final items were approved by the
ASPHO Committee on Practice and the Executive Committees of
both ASH and ASPHO.

Results

In October 2019, 5 ASH-ASPHO Choosing Wisely items were
submitted to the ABIM Foundation. Minor language changes were

Table 1. Guiding principles for the ASH Choosing Wisely

campaign

1. Harm avoidance Recommendations should aim to reduce potential harm to
patients.

2. Evidence Recommendations should be evidence-based.

3. Cost Recommendations should aim to decrease the cost of health
care.

4. Frequency Recommendations should target tests, procedures, or treatments
that are common.

5. Purview of the
hematologist

Recommendations should target tests, procedures, or treatments
within the purview of the hematologist.

6. Impact Recommendations that are likely to have a greater impact (lead
to greater positive changes) should be prioritized over those
of lesser impact.
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recommended by the ABIM Foundation and were endorsed by the
ASH-ASPHO CWTF. Table 2 summarizes the 5 final recommenda-
tions of the ASH-ASPHO Choosing Wisely campaign and lists the
key references supporting each of these recommendations.

Discussion

Recommendation 1: Avoid routine preoperative

hemostatic testing in an otherwise healthy child

with no previous personal or family history

of bleeding.

Rather than performing hemostatic testing on all preoperative
pediatric patients, it is necessary to perform a thorough personal,
family, and medication history relating to abnormal bleeding signs
and/or symptoms. Previous studies have shown that untargeted
screening does not effectively identify those at risk of surgical
bleeding.7-11 Severe inherited bleeding disorders are rare, and
most patients and family members with severe inherited bleeding
disorders have experienced the signs and/or symptoms of exces-
sive bleeding at early ages, are aware of their family history of a
bleeding disorder, and report their conditions to their health care
providers.11

Typical hemostatic tests ordered in preoperative screening
include prothrombin time (PT) and activated partial thromboplas-
tin time (aPTT). Mild prolongations of the PT and aPTT are com-
mon in children and are often caused by clinically asymptomatic
conditions such as inherited factor XII deficiency or a transient
lupus anticoagulant antibody, which do not result in excessive
bleeding or increase the risk of perioperative bleeding. Other
causes of abnormal PT and aPTT that have no impact on actual
patient coagulation ability include phlebotomy difficulties, issues
with specimen transport or processing, and normal population
variance. In addition, type 1 von Willebrand disease, the most
common inherited mild bleeding disorder, can manifest with
normal PT and aPTT values, thus missing the diagnosis of
von Willebrand disease and potentially creating a false sense of
security.9,11 Cost analyses have revealed that hemostatic

screening is not cost-effective in children undergoing tonsillec-
tomy and adenoidectomy12; however, the evidence related to
other surgical procedures is limited. Finally, delays resulting
from abnormal hemostatic testing cause harm by inducing
stress and anxiety in patients and families and lead to inefficien-
cies in use of resources (ie, late or same-day cancellations of
surgical procedures) with increased costs resulting from super-
fluous subspecialty consultation and testing.9,13

Recommendation 2: Avoid platelet transfusion in

asymptomatic children at least 1 year of age with

hypoproliferative thrombocytopenia and a platelet

count >103 103/mL unless an invasive procedure

is planned.

The second ASH-ASPHO recommendation advises against trans-
fusing platelets into children with hypoproliferative thrombocytopenia
conditions such as bone marrow failure or malignancy who experi-
ence a platelet count above 103 103/mL unless signs and/or
symptoms of bleeding develop or the patient is to undergo an inva-
sive procedure. In children with hypoproliferative thrombocytopenia,
attainment of higher platelet transfusion thresholds (above 103
103/mL) has not been associated with a decreased risk of bleed-
ing.14 Platelet transfusions, although usually well tolerated, can have
significant adverse effects after multiple transfusions, thus exposing
children to an increased risk for acute transfusion reactions, viral
and bacterial infections, and platelet alloimmunization.

Platelets are an expensive, resource-intensive, biologic product,
and the stewardship of this life-supporting, limited blood supply is
critical to patient safety. The recommendation for a prudent use of
platelet transfusions is consistent with the recently published clini-
cal guidelines established by multiple professional medical organi-
zations, including the National Institute for Health and Care
Excellence, BSH, and ASCO.15-17 It is important to note that the
ASH-ASPHO recommendation is not intended to include children
younger than 1 year of age,18,19 does not account for additional
comorbidities and medications that may alter bleeding risk (ie, in
the setting of therapeutic anticoagulation), and is not relevant to
patients with immune-mediated thrombocytopenia (eg, immune
thrombocytopenic purpura, thrombotic thrombocytopenic purpura,
heparin-induced thrombocytopenia).20

Recommendation 3: Avoid thrombophilia testing in

children with venous access–associated thrombosis

and no positive family history.

The third ASH-ASPHO recommendation advises against inherited
thrombophilia (IT) testing in children with peripherally inserted or tun-
neled central venous catheter (CVC)–associated thrombosis in the
absence of a family history of thrombosis. Although VTE is rare in
children,21 it is more common in hospitalized children with chronic
conditions,22 particularly those with venous catheters, which repre-
sent the single most common risk factor associated with provoked
pediatric thrombosis.23 A meta-analysis in children with CVCs
reported a low prevalence of IT disorders and a weak association
with CVC-related VTE events, suggesting that routine testing for IT
disorders in children with CVCs has very limited value.24 Further-
more, results from IT disorder testing does not influence the initial
anticoagulation management of children with their first episode of
provoked VTE from any acquired cause, as suggested in the ASH

Table 2. ASH-ASPHO 2019 Choosing Wisely campaign

Recommendation Key references

1. Don’t perform routine preoperative hemostatic testing (PT,
aPTT) in an otherwise healthy child with no previous
personal or family history of bleeding.

7,8,10,12

2. Don’t transfuse platelets in an asymptomatic (ie,
nonbleeding) pediatric patient with hypoproliferative
thrombocytopenia (eg, aplastic anemia, leukemia), with a
platelet count .103 103/mL who is at least 1 year old
unless signs and/or symptoms for bleeding develop or the
patient is to undergo an invasive procedure.

14-17

3. Don’t order thrombophilia testing on children with venous
access (ie, peripheral or central)–associated thrombosis in
the absence of a positive family history.

23-27,30

4. Don’t transfuse packed red blood cells (pRBCs) for iron
deficiency anemia in asymptomatic pediatric patients when
there is no evidence of hemodynamic instability or active
bleeding.

37,42,43,46,47

5. Don’t routinely administer granulocyte colony-stimulating
factor (G-CSF) for empiric treatment of pediatric patients
with asymptomatic autoimmune neutropenia in the absence
of recurrent or severe bacterial and/or fungal infections.

48,49,51,52,54
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2018 guidelines for pediatric VTE.25 Clinical practice guidelines in
other countries, such as the United Kingdom, Scotland, and Can-
ada, recommend against routine testing for IT disorders in patients
with provoked VTE, including children.23,26-29 This recommendation
is consistent with ASH Choosing Wisely recommendations for
adults.3

IT testing has substantial financial cost. In addition, a positive result
has the potential for harm resulting from misinterpretation of clotting
risk assessment, which leads to undue psychological distress and
may have an impact on childbearing plans as well as possible dis-
crimination regarding life insurance for affected patients.25-27 Fur-
thermore, since the results of IT testing have not been shown to
predict recurrence of provoked VTE24,30 or inform the intensity and
duration of anticoagulant therapy in children with CVC-related
VTE,25 IT testing should not be performed routinely in the absence
of a family history of thrombophilia. Nevertheless, the Task Force
does acknowledge that additional research is needed to reach a
consensus definition for what qualifies as a positive family history of
thrombosis and to better understand the impact of thrombophilia on
other causes of provoked clots in studies of pediatric VTE.31

Recommendation 4: Avoid packed red blood cell

transfusion for asymptomatic children with IDA and

no active bleeding.

The fourth ASH-ASPHO recommendation advises against the trans-
fusion of packed red blood cells (pRBCs) in asymptomatic children
with iron deficiency anemia (IDA) with no evidence of hemodynamic
instability or active bleeding. IDA is the most common cause of ane-
mia across all age groups, and it affects 2 billion individuals world-
wide, including 2 million in the United States.32 IDA usually
develops over time (ie, chronic process), and most patients are
asymptomatic, even those with very low hemoglobin.32 The 2 key
steps in managing IDA in children are (1) initiating iron replacement
therapy by oral or intravenous routes, which usually leads to a rapid
increase in hemoglobin levels33-35 and (2) treating the underlying
etiologies (eg, restricting excessive cow’s milk intake for toddlers or
starting hormonal contraceptive therapy for adolescents with heavy
menstrual bleeding).36 Ferrous sulfate is a frequently prescribed oral
iron formulation divided into 2 or 3 daily doses,32,36 or as a low-
dose once-per-day regimen.37 Often ferrous sulfate is poorly
tolerated because of adverse gastrointestinal effects.32,35,36 Further-
more, there has been growing evidence to support the utility and
the benefits of using alternate-day oral iron supplementation among
adults with IDA, especially women.38-41 Several studies, including
recent randomized controlled trials, reported evidence to suggest
comparable hemoglobin response with higher fractional iron absorp-
tion and better tolerability using an alternate-day regimen compared
with a twice-per-day regimen38-41; there are no similar data in the
current literature on pediatric IDA, and future studies are needed to
address this research question. Recent studies have also reported
data supporting the safety and efficacy of intravenous iron replace-
ment in children and teens42-44 who have demonstrated a poor
response to oral iron formulations.

Transfusion with pRBCs does not ensure complete treatment of
IDA because the form of iron obtained from transfused pRBCs is
not immediately bioavailable for erythropoiesis and does not replen-
ish iron stores. In addition, unnecessary pRBC transfusions expose
patients to risks of transfusion reactions, blood-borne infections,

RBC alloimmunization, and volume overload.45 The judicious use of
pRBC transfusions has been associated with cost savings for health
care systems.46,47 Although patients with severe IDA need close
cardiovascular monitoring, the decision to transfuse pRBCs is typi-
cally guided by assessment of hemodynamic stability and ongoing
blood loss rather than hemoglobin or iron levels.36 Effective treat-
ment of severe IDA consists of replenishing iron stores using oral or
intravenous iron supplementation while addressing the underlying
causes. The recommendation that pRBC transfusion should be
avoided in asymptomatic, hemodynamically stable children with IDA
and no active bleeding is supported by recently published practice
guidelines in Canada.46,47

Recommendation 5: Avoid routine administration

of G-CSF for prophylaxis in children with

asymptomatic autoimmune neutropenia and no

history of recurrent or severe infections.

The fifth ASH-ASPHO recommendation advises against the routine
administration of granulocyte colony-stimulating factor (G-CSF) as
empiric treatment for children with asymptomatic autoimmune neu-
tropenia (AIN) and no history of recurrent or severe bacterial and/or
fungal infections. AIN is rare, affecting 1 in 100000 children in the
United States annually, with a median age at diagnosis of 8 to 11
months (range, 3-38 months). Typically, AIN is characterized by
severe neutropenia with median absolute neutrophil counts of 200
3 103/mL (range, 0 to 500 3 103/mL), which often increase to nor-
mal during times of physical stress, such as with viral or bacterial
infections.48,49 Children with AIN experience minor upper respiratory
infections at only a slightly higher frequency than the general
population, and occasionally have gingivitis. Rare serious or invasive
bacterial infections have been reported in young infants.48,49 Anti-
neutrophil antibodies are sometimes detectable, but the results of
this testing have low sensitivity and specificity in diagnosing AIN.50

Moreover, in a large Italian cohort study of AIN in children, the pres-
ence or absence of anti-neutrophil antibodies was not associated
with risk or frequency of infections, age at recovery, or overall prog-
nosis.51 Almost all children with AIN normalize their absolute neutro-
phil counts within a median of 20 months (range, 6-54 months),
with no risk of recurrence.48,49,51

There are limited data regarding the use of subcutaneous G-CSF in
children with AIN. Two recent studies report administering G-CSF
in 7.5% to 16% of children with AIN, mainly as on-demand regi-
mens in the event of recurrent infections or before planned invasive
procedures.51,52 However, neither study demonstrated clear bene-
fits in reducing infection rates, including pathogenic bloodstream
infections.51,52 Therefore, in children with asymptomatic AIN, there
is insufficient evidence to support the routine use of G-CSF as a
prophylaxis strategy for improving health outcomes.48,49,53,54 The
unnecessary routine use of G-CSF could lead to intolerable adverse
effects, such as bone pain from excess neutrophil pool expansion in
the marrow, injection site pain or infection, and avoidable health
care costs.48,49,52 The use of G-CSF in this population should be
guided by assessment of infection risks using the minimal effective
dose to avoid unnecessary adverse effects.48

Conclusions

In summary, the ASH-ASPHO Choosing Wisely campaign has iden-
tified 5 tests and treatments that expose children and adolescents
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to potential harm and/or increased cost with limited or no benefit
when used in an inappropriate medical setting. All recommendations
are based on the current evidence, which will be revisited annually
by the SSSBH in consultation with ASPHO. As additional evidence
becomes available, some recommendations may need to be
amended. We encourage all health care providers to consider the
ASH-ASPHO Choosing Wisely guidelines when treating pediatric
patients, educating trainees, and considering future quality improve-
ment and research efforts.3
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