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Guideline-recommended anticoagulation is frequently omitted in high-risk patients with
atrial fibrillation (AF) for reasons not fully understood, which may result in suboptimal
care. A nationally representative, expert group of physicians (cardiology, neurology, and
general medicine), and clinical pharmacists participated in a consensus-seeking, modified
Delphi method to identify key clinical decision-making factors driving anticoagulant pre-
scribing in real-world AF patients. Representing >2,500 anticoagulation-related patient
encounters per month, 27 of 30 participants completed the study (90% overall response
rate). In Round-1, experts rated their level of agreement with factors and suggested modi-
fications or additional factors. Of 66 factors entering Round-1, 21 met and 4 partially met
consensus, 41 did not meet consensus, and 7 were newly suggested. Of 32 factors advanced
for scoring in Round-2, 16 met consensus criteria. In Round-3, experts were given the
option to rescue up to 2 of the 16 nonconsensus factors from Round-2. Including a concom
itant need for dual antiplatelet therapy, no factor was successfully rescued into consensus.
The most important factors related to risk of infarction rather than bleeding risk or other
patient-specific considerations. Among factors not independently addressed in current
guidelines, these included baseline hematologic indicators of potential bleeding risk, previ-
ous bleeding episodes by specific type, other risk factors for bleeding, and adherence. In
conclusion, when determining anticoagulation strategies in AF, there is a need for further
research on the clinical implications of these emerging factors as well as the reasons
behind divergent opinions toward nonconsensus factors. © 2019 Elsevier Inc. All rights
reserved. (Am J Cardiol 2019;124:1038—1043)

Guideline-recommended anticoagulation is frequently
omitted in high-risk patients with atrial fibrillation (AF)
with estimated nonprescription rates from 13% to 38% and
significant geographic heterogeneity up to 69%.'~° Although
direct-acting oral anticoagulant prescribing rates have
increased, many at-risk patients are treated with aspirin
alone, which is no longer recommended in updated guide-
lines.”'” The primary objective of this research was to deter-
mine, by consensus, which key clinical decision-making
factors drive anticoagulant prescribing in real-world patients
with AF. To achieve this, we engaged a nationally represen-
tative, multispecialty group of physicians practicing cardiol-
ogy, neurology, or general medicine in various practice
settings. Advanced specialty clinical pharmacists who are
frequently involved in anticoagulant decision-making were
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also included. We then used a modified Delphi method to
engage these content experts to comment on and rate factors
important to anticoagulation decision-making.'"'*

Methods

Content experts were sequentially invited to participate
in this Delphi with a goal of enrolling 32 participants with
equal representation from cardiologists, neurologists, gen-
eral medicine physicians, and clinical pharmacy specialists
with added qualifications (e.g., clinical specialty residency
training, board certification, and high involvement in man-
aging anticoagulation). Delphis with <10 participants are
unlikely to adequately represent true consensus and there is
general agreement that it is unnecessary, inefficient, and
impractical to include >50 participants.'""'* To ensure a
variety of institutions were represented, both large and
moderately sized hospitals and clinics were targeted for
expert recruitment. Participants were systematically
screened for invitation (via e-mail or telephone) on the basis
of several factors, including the availability of direct con-
tact information. First, the investigators reviewed author-
ship in US guidelines related to anticoagulation, AF, or
stroke. Second, fellowship directors from institutions with
established cardiology/neurology fellowships were invited.
Third, if necessary, the authors’ own professional networks
(including professional associations) were assessed for sub-
jects who met the above criteria for invitation. Higher pref-
erence for invitation was given to those with evidence of
previous scholarship in anticoagulation. Finally, due to a
disproportionately lower number of women practicing in
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these fields as a whole and to ensure that women were ade-
quately represented, we sought to include a minimum of
25% representation from women based on availability and
interest. If unable to participate, clinicians were asked to rec-
ommend colleagues of similar experience levels within their
local or expanded professional networks. Given the broad
number of eligible US clinicians, we enrolled each on a
“first-come, first-served” basis until target numbers were met.

A 3-round, modified Delphi method was used whereby
the experts were provided with a list of potential decision-
making factors for consensus evaluation (Figure 1).'*'
Each round was completed electronically using the Research
Electronic Data Capture survey tool with fully blinded com-
pletion of each round done via online survey to minimize
risk for external influence on individual responses.'® Partici-
pants were given up to 3 weeks to complete each survey
round with reminders at week 1, week 2, and 3 days before
the deadline. Within 4 weeks of a round’s closure, data were
summarized, IRB approval was obtained, and the amended
survey and data summary were returned to the group. The
total process occurred over approximately 6 months.

The list of factors for initial evaluation was generated by
an investigator literature review related to initiating/stopping
anticoagulation. After an external expert review period, the
resulting list was organized within the survey and submitted
to participants in Round-1 (see Supplementary Table S1).
The following primary question was asked: “Which factors
drive your decision to initiate or withhold anticoagulation in
AF?” Round-1 focused on “Seeking Agreement,” whereby
each participant rated their level of agreement on the impor-
tance of each previously identified factor by selecting catego-
ries of “disagree,” “agree,” or “agree with modification”
(Figure 1). For a factor rated as “agree with modification,”
participants recommended specific changes to the wording/
phraseology to more appropriately convey how they believed

the factor would realistically influence a therapeutic decision.
Before Round-2, the investigators reviewed and revised the
modified factors. Additional factors considered highly
important in clinical practice could be added as a suggestion
to be evaluated for consensus in Round-2. “Partial con-
sensus” (agreement >60% to <75%) and “full consensus”
factors (>75% agreement) were reconsidered in Round-2.
Summarized results were categorized by consensus outcome
and returned to the group. Relative proportions of participant
responses were listed alongside each factor.

Round-2 focused on “Valuing Factors,” whereby partici-
pants ranked the relative importance of partial or full con-
sensus factors obtained in Round-1. With 500 available
points across all factors and a suggested range limited to
0 to 50 points per factor, participants assigned a specific
value to each factor with higher point values identifying the
most important factors. Based on the range of scores across
all factors, a median overall score was determined. Factors
with mean scores above this median score were defined as
consensus at the completion of Round-2. In the summary
returned to the group, these factors were ranked according
to mean scores.

Round-3 focused on “Assessing Agreement,” whereby
participants reconsidered any Round-2 nonconsensus fac-
tors and were given the option to rescue up to 2 factors into
the final list. Based on strict criteria, factors were success-
fully rescued if >75% voted in agreement. These were
added to the ranked factors meeting consensus through
Round-2 to comprise the final list of consensus factors and
returned for review.

Participant demographics, clinical practice information,
and survey data were summarized using descriptive statis-
tics. To assess clinician subgroup differences in rescue vot-
ing, an exploratory post hoc Freeman-Halton extension to
the Fisher exact test was used.
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Figure 1. Modified Delphi method criteria for factor advancement and consensus.
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Results

Of 103 clinicians screened and recruited, 30 initially
agreed to participate, 24 declined invitation, and 49 did not
respond. Twenty-seven clinicians participated whereas
2 requested removal after not completing Round-1 and a
third did not complete any surveys (90% overall participa-
tion; Table 1). Among the 19 physicians and 8 clinical phar-
macists with recorded responses, clinician subgroup
distribution and participation rates remained similar in each
of the 3 rounds. The median postgraduate years of direct clin-
ical experience with anticoagulation-related decision-making
were 11 (interquartile range 11 to 22.5) and the majority
(59%) maintained practices in both inpatient and outpatient
settings. Across all participants, it was estimated that >2,500
patients per month required anticoagulation-related deci-
sion-making. In addition to various academic appointments/

Table 1

Expert panel select demographics (n=27)

Characteristic*

Median age (IQR) (years) 42 (37-52)
Women 6 (22%)
Medical specialty

Cardiology 6 (22%)
Neurology 7 (26%)
General medicine (internal or family medicine) 6 (22%)
Clinical pharmacy 8 (30%)

Estimated number of patients requiring anticoagulation per month

Total number across all expert participants 2526

Mean number per expert participant (range) 30 (13 to 63)
Main practice setting

Rural 1 (4%)
Suburban 7 (22%)
Urban 19 (70%)
Academic appointments'

Full Professor 5 (19%)
Associate Professor 10 37%)
Assistant Professor 9 (33%)
Adjunct Professor 4 (15%)
Clinical Instructor 3(11%)

Other 1 (4%)
Professional Organization Involvement (Membership and/or Leadership
Role)’

American College of Cardiology 6 (22%)
American Heart Association 8 (30%)
American College of Chest Physicians 0 (0%)
Society of Critical Care Medicine 1 (4%)
American Stroke Association 6 (22%)
American Academy of Neurology 5 (19%)
American Neurological Association 2 (7%)
Neurocritical Care Society 1 (4%)
American Medical Association 2 (7%)
American Osteopathic Association 1 (4%)
American College of Clinical Pharmacy 8 (30%)
American Society of Health-System Pharmacists 4 (15%)
American Pharmacists Association 0 (0%)
Other 9 (33%)

* Representing 32 unique healthcare and academic institutions, demo-
graphic data were available for 27 of 30 participants completing >1 round;
proportions based on n=27.

" Some participants simultaneously maintained >2 appointments in aca-
demic institutions and/or >2 memberships/leadership roles in professional
organizations.

affiliations, ongoing involvement in professional organiza-
tions was evident.

Overall results are summarized (Figure 2). After the pre-
liminary literature review, 66 factors were introduced into
Round-1 (see Supplementary Table S1). In Round-1, 41
factors (62%) failed to meet any consensus criteria and 7
factors were newly suggested. Across full or partial consen-
sus factors, 16 had suggestions for modifications to termi-
nology, yielding 32 factors for advancement into Round-2.
None of the 16 nonconsensus factors from Round-2 was
successfully rescued in Round-3 (Table 2). Some trends
were seen with different clinician subgroups placing higher
importance on certain factors that did not reach consensus,
including the need for concomitant dual antiplatelet therapy
(DAPT), cortical microhemorrhages, minor gastrointestinal
bleeding, and the burden of AF. Considering the most res-
cue votes of 4 (range 0 to 4), an exploratory post hoc analy-
sis revealed no statistical difference among clinician
subgroup rescue voting (p >0.05 for each of the 12 factors
receiving >1 rescue vote; Table 2). Final consensus factors
are shown rank-listed by score (Table 3).

Discussion

Regarding anticoagulating patients with AF, a multidis-
ciplinary clinician group of physicians and pharmacists
from across the United States completed a modified Delphi
method that identified a reliable representation of the
importance of specific factors driving this decision-making
thought process. This study identified which factors are
most commonly considered in the decision of whether or
not to anticoagulate AF patients. However, it is important
to note that the process used herein did not directly assess
how these consensus factors are used. For the multiple non-
consensus factors among clinician subgroups, opportunities
exist for further research that seeks to establish their relative
clinical importance in real-world settings/subpopulations.

Three basic themes of consensus factors emerged: (1)
risk of infarction; (2) hemorrhagic risk; and (3) patient-spe-
cific (Table 3). Furthermore, several factors emerged that
are not independently addressed in guidelines, including
baseline hematologic indicators of potential bleeding risk
(e.g., platelets and International Normalized Ratio), previ-
ous bleeding episodes by subtype, other bleeding risk fac-
tors, and adherence. Concomitant DAPT did not reach
consensus, despite receiving the most rescue votes, under-
scoring a need for continued evaluation of risks and benefits
in real-world populations.’

According to this group of experts, the most important
factors involved in the decision to initiate anticoagulation
were related to risk of infarction, not bleeding. The top 3
factors included the CHA(2)DS(2)-VASc stroke risk pre-
diction tool score followed bP] a history of ischemic stroke
or transient ischemic attack.'’ Seven of the 13 remaining
factors related to direct or indirect bleeding concerns:
recent history of significant gastrointestinal bleeding, base-
line thrombocytopenia, history of nontraumatic intracranial
bleeding, and a recent history of any major bleeding result-
ing in hospitalization. Reflecting its increased adoption into
practice, the CHA(2)DS(2)-VASc score (rank =1) proved
more important than the CHADS(2) score (rank = 8).'7‘I8
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Modified Delphi Method: “Which Factors Drive Your Decision to Anticoagulate in Atrial Fibrillation?”

Cardiology: n=6 Neurology: n=7

National expert participants screened and recruited (N=30) with 90% overall response rate
General Medicine: n=6

Clinical Pharmacy: n=8

Potential factors identified from

preliminary literature review*

. Round-3: Assessing Agreement

Round-1: Seeking Agreement

« Rate each factor
* Suggest additional factors

Round-2: Valuing Factors

* Distribute 500 points across
remaining factors
* Range: 0-50 points per factor

* Option to "rescue" up to 2
previously eliminated factors

Participation = 71% (20/28)

Non-Consensus Factors Rescued =

0

Participation = 71% (20/28)t

Final Consensus Factorsf = 16

Participation = 80% (24/30)

Non-Consensus = 41

Newly Suggested =7

Partial Consensus = 4

1. CHA(2)DS(2)-VASc Score
Non-Consensus Factorsf = 16 2. Ischemic stroke history

Indication for 9. Provoked 3. TIA history
DAPT VTE 4. Any major GIB < 12 weeks ago
Cognitive history 5. Platelets < 50 x10%/uL
impairment 10. Anemia 6. Non-traumatic ICH > 12 weeks ago
Cortical 11. AF burden 7. Any major bleed < 12 months ago
microhemorrhages | 12. Functional 8. CHADS(2) Score
Pregnancy status 9. Adherence concerns
Frailty 13. DM 10. HAS-BLED Score
Transient Post- 14, HTN 11. GIB from PUD < 12 weeks ago
operative AF 15. Sex 12. Goals of care
HFtEF 16. Drug-drug 13. Liver disease w/ INR > 1.4
Recent minor GIB interactions 14. Age

Full Consensus = 21

Full Consensus = 16

15. Patient values/preferences
16. Overall prognosis

Further research on provider
discrepancies warranted

Incorporate into clinical decision-
algorithms and validate

Figure 2. Summary of modified Delphi method to identify consensus factors driving decisions to initiate anticoagulation in atrial fibrillation.
*List of factors was reviewed with minor modifications from external content experts.
"Thirty experts agreed to participate; after not completing Round-1, 2 participants requested removal from the remainder of the study.

¥Exact factor descriptions are listed in Supplementary Table S2.

Only the HAS-BLED bleeding risk prediction score
reached consensus.'” Compared with other shared criteria
within the CHA(2)DS(2)-VASc and HAS-BLED scoring
systems, the criterion, age, appeared to be more important.
In this study, however, specific ages were not defined, but
are being studied elsewhere.”’

Several patient-specific consensus factors included goals
of care, overall prognosis, the clinician’s perception of a
patient’s ability to be adherent, and the patient’s own values
and preferences for stroke versus bleeding risk. Indeed, con-
sidering patient preference is 1 of the 3 pillars of evidence-
based medicine and is recommended in guidelines."”"'”

Not reaching consensus was the concomitant need for
DAPT. Interestingly, the relative lower importance of DAPT
is incongruent with actual prescribing patterns, whereby
patients stratified by coronary heart disease risk equivalent
or not were more likely to receive DAPT plus oral anticoagu-
lation (9.5% vs 1.3%).”

The PINNACLE registry on coronary artery disease,
hypertension, heart failure, and AF showed that, even in
participating cardiology practices, nearly 40% of high-risk

AF patients do not receive effective anticoagulation for rea-
sons that are not addressed.”' This rate of nonprescription is
similar to other recent studies.>®® Moreover, even if anti-
coagulation is provided, nonconventional dosing (e.g., with
direct-acting oral anticoagulants) is surprisingly fre-
quent.”””* This underscores the importance of investigating
the reasons for these prescribing patterns that may include
clinician’s value and preferences or other patient-specific
factors that are rarely documented in a readily retrievable
format (e.g., patient-specific preferences, cost, and absolute
or relative contraindications).2

This study has several unique strengths. First, the Delphi
is an effective method for elucidating factors important to a
specific topic by group consensus whereas limiting effects of
peer-to-peer persuasion. Added to the strength of a notewor-
thy high completion rate are the variety of represented spe-
cialties, practice settings, US regions, years of experience,
and active professional organization/academic involvement.
Importantly, factors agreed upon crossed professions, state
borders, and other hierarchies of influence. Lastly, this study
prospectively evaluated underlying elements of thought
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Table 2
Nonconsensus factors eligible for rescue voting in Round-3

Factor* Rescue votes'

Need for dual antiplatelet therapy (e.g., following coro- 4
nary stenting)

Cognitive impairment (including dementia and regard- 3
less of etiology) with or without caregiver support*

Presence of cortical microhemorrhages on magnetic 3
resonance imaging'

Pregnancy 2

Frailty (not meeting hospice criteria)* 2

New transient postprocedural AF (terminating <24 2
hours)*

Heart failure with reduced ejection fraction 1

History of GI bleeding not requiring blood transfusion 1

<12 weeks ago (bleeding resolved with modifiable
risk factors addressed)*

History of provoked venous thromboembolism* 1

Anemia (Hgb <12 mg/dl and not related to ongoing 1
bleeding)*

Burden of AF (% of time in AF or frequency of AF 1
recurrences) f

Overall functional status’

Diabetes (regardless of HbAlc control)

Hypertension

Sex*

Absence/presence of drug interactions (including sever-
ity rating)

S o oo~

* Several factors were modified from original description (not shown).

T Factor suggested by content experts in Round-1.

¥p >0.05 for differences in clinician subgroup rescue voting (post hoc
Freeman-Halton Extension of Fisher Exact Test) for factors receiving >1
vote.

processes rather than observational prescribing patterns,
which are common in registry data and cross-sectional
studies.

This Delphi method, whereas identifying expert insights
into important patient-specific factors, has inherent limita-
tions that are important to consider when interpreting the
results. First, these results are limited by the expert clini-
cians who were willing to contribute to this time-intensive
process. By excluding nonphysician advanced practice pro-
viders, these results may be less generalizable to clinical
environments relying heavily on these providers for antico-
agulation management. Furthermore, although the partici-
pant number may appear to be a limitation, the targeted
sample size is consistent with Delphi methodology.'""”
Finally, by excluding clinicians practicing outside the
United States, results may not reflect the practice or factors
present in other countries.

In conclusion, a nationally representative, multidisciplin-
ary clinician group completed a rigorous, consensus-seeking
process that identified common factors driving anticoagulant
decision-making. Factors inadequately studied, or not fully
addressed, in current guidelines included baseline hemato-
logic indicators of potential bleeding risk, previous bleeding
episodes, and adherence concerns. Though exploratory clini-
cian subgroup comparisons were statistically insignificant,
certain nonconsensus factors may be clinically significant to
each subgroup and represent a continued gap in the literature.
Unexpectedly, it became clear that a major path for future
research exists in better understanding the reasons for

Table 3
Final ranked consensus factors driving decisions to initiate anticoagulation
in atrial fibrillation

Consensus Factor® " Score

Median Mean Range

CHA(2)DS(2)-VASc Stroke Risk Prediction 45 41 10-90
Tool score”

History of ischemic stroke (including 29 32 10-51
cardioembolic)”

History of transient ischemic attack (includ- 25 28 10-50
ing suspected cardioembolic etiology)™

History of GI bleeding requiring blood trans- 25 23 10-35

fusion <12 weeks ago (bleeding resolved
and modifiable risk factors addressed)™"

Baseline thrombocytopenia (platelets < 25 20 0-30
50 x 10° D)™

History of nontraumatic intracranial bleed- 20 24 10-50
ing >12 weeks ago™"

Any major bleeding leading to hospitaliza- 20 20 5-50
tion <12 months ago*"

CHADS(2) Stroke Risk Prediction Tool 20 20 0-51
score”

Perceived ability to comply with anticoagu- 20 20 5-40

lant therapy (i.e., taking > 50% of pre-
scribed doses)™"

HAS-BLED Bleeding Risk Prediction Tool 19 17 0-50
Score”

Confirmed peptic ulcer disease resulting in 15 18 5-30
GI bleeding requiring treatment <12
weeks ago’

Goals of care ' 15 17 550

Advanced liver disease resulting in elevated 15 14 0-40

baseline INR >1.4 with or without esoph-
ageal varices"

Age™? 15 14 0-35

Patient’s values/preferences regarding 14 17 5-40
avoidance of stroke versus bleeding* ol

Overall prognosis**' 14 16 0-50

*Thirty experts agreed to participate; after not completing Round-1, 2
experts requested removal from the remainder of the study.

f Factors ranked according to median, mean, and range limit scores; com-
plete factor descriptions are listed in Supplementary Table S2.

*Several factors were modified from original description (not shown.)

§ Factor theme = risk of infarction.

Y Factor theme = hemorrhagic risk.

"Factor theme = patient-specific.

** Factor suggested by content experts in Round-1.

divergent opinions of certain factors as this is where most of
the uncertainty lies. Achieving this may ultimately enhance
future clinical decision-making tools.
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