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Abstract

Background:

In acute coronary syndrome (ACS), antithrombotic therapies prevent thrombotic events, but also increase

bleeding risk. Knowledge is limited about how patients and physicians balance these benefits and risks.

Objective:

To quantify US patient and physician preferences for outcomes associated with antithrombotic therapies

in ACS.

Methods:

Two independent web-based surveys were conducted using best–worst scaling in board-certified

cardiologists and adult patients hospitalized within the last 5 years due to heart attack and who used

aspirin or prescription antithrombotic therapies. Participants selected best and worst of three possible

outcomes across a series of questions. Outcomes included death, various levels of stroke, myocardial

infarction (MI), and bleeding. Data were analyzed using a maximum difference model employing random-

parameters logit. Relative importance of each outcome was estimated relative to death.

Findings:

Patients (n¼ 206) and physicians (n¼ 273) who met face validity requirements, viewed death and nonfatal

major disabling stroke as nearly equivalent and most important outcomes to avoid. Relative to death and

disabling stroke, physicians considered nondisabling stroke, all nonfatal bleeding, and mild MI all as least

important to avoid, while patients considered all bleeds, except major bleeding requiring transfusion, as

least important to avoid. Physicians considered severe MI equivalent to 0.92 (0.02 SE) deaths. Patients

(�0.35 [0.04] deaths) and physicians (�0.64 [0.05] deaths) had different views for nonfatal moderate

stroke. Patients viewed nonfatal major bleeding requiring transfusion �0.13 (0.02) deaths, and nonfatal

heart attack �0.09 (0.02) deaths.

Conclusion:

US patients and physicians agree on the relative importance of avoiding death, disabling stroke and bleeding

without transfusions. Differing perspectives on bleeding requiring transfusions, MI, and moderately disabling

stroke suggest that patients and physicians may have different benefit–risk preferences. Transparent

discussion between physicians and patients in ACS treatment shared decision-making seems warranted,

although limitations of survey methodology and cultural differences compared with US participants should

be considered.
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Introduction

Acute coronary syndrome (ACS) is the most severe mani-
festation of coronary heart disease that results primarily
from atherosclerotic plaque rupture and thrombus forma-
tion1. ACS includes three conditions: unstable angina,
non-ST-elevation myocardial infarction (MI) and
ST-elevation MI. Patients with ACS have a progressive
risk of severe clinical consequences including MI, ischemic
stroke or death2. Despite available treatments, ACS is a
cause of high morbidity and mortality. According to
the Heart Disease and Stroke Statistics 2013 update of
the American Heart Association, an estimated 1,411,000
US hospital discharges in 2010 were due to ACS2,3.

The cornerstone of pharmacotherapy for ACS is antith-
rombotic therapy, including both antiplatelet therapy
and anticoagulant therapy4,5. While there are a variety
of regimens, dual therapy, using aspirin plus clopidogrel,
remains the mainstay of therapy in preventing thrombotic
and major cardiovascular events6,7. However, despite
advancement in antithrombotic therapy, the rate of car-
diovascular events after an index event remains high in
ACS patients, e.g., cumulative mortality rates from hos-
pital admission to 180 days were approximately 11% for
patients with ST depression, 12% for patients with ST
elevation, and approximately 5% for the ‘neither’ group
as shown in the Global Registry of Acute Coronary Events
(GRACE study)8. Furthermore, based on a report from the
American Heart Association (2013 Update), 386,324
Americans died of coronary heart disease in 2009 suggest-
ing that, approximately every 34 seconds, one American
has a coronary event and, approximately every 1 minute,
an American will die of one2.

Given this unmet medical need, a triple therapy
regimen, i.e., dual antiplatelet plus anticoagulant therapy,
has been tested9–11. However, the challenge of weighing
the incremental efficacy benefit of adding another therapy
with the risk of bleeding raises the question of tradeoffs
between benefits and risks. While treatment decisions are
often complex for any particular antithrombotic therapy,
there is limited empirical information on the inherent
tradeoffs and value judgments from the patients’ and phys-
icians’ perspectives, particularly at the level of detail
needed for ACS. The current study aimed to quantify
the US patients’ and physicians’ preferences for health
outcomes associated with antithrombotic therapies in
ACS at this level of detail.

Methods

Survey design and implementation

Survey design
The study included two surveys administered independ-
ently to physicians or patients. The selection and

definitions of ACS treatment outcomes included in the
surveys were developed in consultation with clinical
experts. Separate outcome labels and definitions were
included in the physician and patient surveys (Table 1).
The physician survey used clinical terms that are com-
monly used in clinical studies to define each outcome,
whereas the patient survey used patient-oriented language
to define each outcome. The relevance of the outcomes,
along with the labels and definitions used to describe the
outcomes, were tested in semi-structured, face-to-face, pre-
test interviews with physicians and patients. The pretest
interviews revealed that clinicians clearly distinguished
between mild and severe MIs based on their clinical char-
acteristics and severity, while patients did not. Therefore,
the physician survey included both mild and moderate
MI (both nonfatal), but the patient survey included only
‘nonfatal heart attack’ among the outcomes (Table 1).
With the exception of MI, the set of outcomes was the
same in both the patient and physician surveys.

Each outcome was described with four elements: event,
treatment, short-term consequences, and long-term con-
sequences. Physicians and patients were asked to study the
definitions of these outcomes; and their comprehension of
these definitions was tested before presenting them with
the choice questions. In order to ensure patients under-
stood the ACS outcomes in the survey, they were tested
for understanding of the various endpoints such as stroke,
heart attack, and bleeding. If they misunderstood the def-
inition of an event or failed the comprehension question,
they received training on these endpoints again. The
patient survey also elicited information about each
patient’s self-reported health history and ACS treatment

Table 1. Outcomes associated with acute coronary syndrome treatment
included in the physician and patient surveysa.

Physician Survey Patient Survey

Death Death
Disabling stroke Nonfatal major disabling

stroke
Moderately disabling stroke Nonfatal moderate stroke
Nondisabling stroke Nonfatal minor stroke
Nonfatal myocardial infarction

(mild)
Nonfatal heart attack

Nonfatal myocardial infarction
(severe)

Severe recurrent cardiac ischemia Nonfatal severe recurrent
heart-related chest pain

Major bleeding requiring
transfusion

Nonfatal major bleeding –
transfusion

Major bleeding not requiring
transfusion

Nonfatal major bleeding – no
transfusion

Non-major, clinically relevant
bleeding

Nonfatal moderate bleeding

aAll outcomes other than death were clearly defined as being nonfatal. The
word ‘nonfatal’ was added to all outcome labels in the patient survey and the
myocardial infarction outcomes in the physician survey to reinforce this and
lessen potential confusion.
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experience. The physician survey elicited information
about the physicians’ clinical experience treating ACS.

Pretesting
Pretest interviews were conducted with both physicians
and patients to confirm that the included outcomes were
of concern to respondents; to assess their ability to under-
stand and accept the outcomes as relevant to the treatment
decision; and to assess their willingness and ability to rank
the outcomes associated with ACS treatment. Pretesting
was also conducted to evaluate qualitatively the methods
used to define and describe the ACS treatment outcomes
included in the surveys. In addition, physicians were asked
to compare the outcome definitions in the patient survey
to those in the physician survey to ensure that the defin-
itions in both surveys conveyed the same clinical
information.

The face-to-face pretest interviews were conducted
in December 2011, in Philadelphia, Pennsylvania. Ten
board-certified cardiologists were included in the pretest-
ing of the physician survey. The pretesting interviews
for patients included 10 patients who were �18 years
old, had a history of hospitalization due to heart attack
within the last 5 years, and had either current or previous
use of aspirin or prescription antithrombotic therapies.

The interviews were conducted by team members
who were experts in interviewing techniques. During
each interview, physicians and patients were encouraged
to think aloud and describe their thoughts. In addition,
the interviewer used direct questions or probes to under-
stand the response process. Observations from the pretest
were used to refine the survey (e.g., changing wording).
Pretest findings confirmed that the selected ACS treat-
ment outcomes were of concern to patients and physicians
and that all respondents were able to rank the relative
importance of the outcomes.

Final survey instrument: best–worst scaling approach
The physicians and patients were presented with multiple
best–worst scaling questions12. Each question included
three outcomes, which varied across questions, and phys-
icians and patients were asked to select the best and worst
outcomes in each question. Physicians were instructed to
select the outcomes that were most important and least
important for a patient to avoid (Figure 1). Patients were
instructed to select the outcomes that were most and least
bothersome (Figure 2). The screenshots of physician and
patient surveys have been provided (Supplementary
information).

The final set of questions in each survey was determined
using an experimental design. Ten outcomes in the phys-
ician survey yielded 120 unique combinations of three out-
comes. Nine outcomes in the patient survey yielded
84 unique combinations of three outcomes. The design

was split into blocks; 120 outcome sets in the physician
survey were split into eight blocks of 15 questions and 84
outcome sets in the patient survey were split into six blocks
of 14 questions. Each respondent was randomly assigned to
one block when answering the survey.

Survey sample and implementation

Recruitment
Knowledge Networks, a survey research company, admin-
istered the final online survey to patients from their con-
sumer panel and to physicians from their Physicians
Consulting Network. The planned sample sizes were 200
physicians and 200 patients. Although these samples sizes
were generally considered to be sufficient for stable pref-
erence results, they were not powered or intended as a priori
for statistical hypothesis testing.

Ethics
The study was approved by the Institutional Review Board
(IRB) of the Office of Research Protection and Ethics at
RTI International. Patients provided informed consent
to participate in the survey. The physician study was
exempted from IRB review, but the physicians who parti-
cipated in the study provided informed consent.

Statistical analysis
Patterns in the responses to the best–worst scaling ques-
tions were analyzed using a maximum difference
(MaxDiff) model. The MaxDiff model is based on
random utility theory and the assumption that the best–
worst pair chosen in any given set of outcomes represents
the greatest utility difference among all possible best–worst
pairs in the set. Relative importance weights were

Death

Outcome
MOST

IMPORTANT
TO AVOID

(Please Check ONE)

Outcome
LEAST

IMPORTANT
TO AVOID

(Please Check ONE)

Disabling stroke

No-major, clinically relevant bleeding

Figure 1. Example of physician best–worst scaling question.

Death

Outcome
MOST

IMPORTANT
TO AVOID

(Please Check ONE)

Outcome
LEAST

IMPORTANT
TO AVOID

(Please Check ONE)

Non-fatal major disabling stroke

Non-fatal heart attack

Figure 2. Example of patient best–worst scaling question.
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estimated using random-parameters logit (RPL). RPL
avoids potential estimation bias from unobserved prefer-
ence heterogeneity among respondents by estimating a
distribution of importance weights across the sample and
accounts for within-sample correlation when respondents
answer multiple questions13,14.

The estimated coefficients from the RPL model can be
interpreted as relative importance weights. Each estimated
coefficient represents the relative importance of avoiding
each outcome relative to death, which was the omitted
category in the model and treated as a reference outcome.
Larger coefficients indicate that the outcome was more
important to avoid (worse). Conversely, smaller coeffi-
cients indicate that the outcome was better or less import-
ant to avoid. To calculate importance scores from the
importance weights, we used a probability-based rescaling
procedure15. The reference outcome (death) had an
importance score of 1 and the importance score for
any other outcome was the importance of that outcome
relative to the reference outcome. The importance score
for each outcome was interpreted as the impact of that
outcome on utility relative to the utility of death. If the
importance score for an outcome was 51, then the out-
come was preferred to death. If the importance score for an
outcome was41, then the outcome was worse than death.
The importance score represented the number of
deaths required to yield a utility change equivalent to
one occurrence of each outcome.

Face validity test
Answers to the choice questions were evaluated for face
validity in a posthoc analysis. Respondents failed the face
validity test if they chose an outcome other than disabling
stroke or moderately disabling stroke as worse than death
in any single question. The results presented in this paper
are for patients and physicians who passed this face validity
test and were thus assumed to have had a good understand-
ing of the clinical outcomes, paid close attention to the
survey, and took the exercise seriously.

Results

Physician characteristics and pattern of treating
ACS

Out of 1390 cardiologists in the US invited to participate
in the survey in February 2012, a total of 283 (20.4%)
responded to the invitation and 281 (99.3%) of these
respondents completed the survey. The majority of
physicians were men (88.6%) with a specialty in general
cardiology (76.9%) and had been in practice for415 years
(65.8%). Approximately half (53%) of the physicians
treated more than 20 patients per month (Table 2).
Most physicians said they prescribed dual antiplatelet

therapy for their patients both during and after hospital-
ization, but did not regularly prescribe anticoagulants. The
majority (73%) of physicians adjusted the dose of dual
antiplatelet therapies if the patient showed risk factors
for bleeding.

Table 2. Physician characteristics and pattern of acute coronary syndrome
treatment.

Characteristics Respondents
(n¼ 281)

Sex, n (%)
Men 249 (88.6)
Women 32 (11.4)

Years in practice since completion of medical
training, n (%)
0–5 6 (2.1)
6–10 34 (12.1)
11–15 56 (19.9)
415 185 (65.8)

Major area of specialization, n (%)
General cardiology 216 (76.9)
Electrophysiology 2 (0.7)
Echocardiography/imaging 11 (3.9)
Heart failure/transplantation 4 (1.4)
Interventional 47 (16.7)
Other 1 (0.4)

Monthly treatment of patients with acute coronary
syndrome, n (%)
510 26 (9.3)
10–20 106 (37.7)
420 149 (53.0)

Prescribe dual antiplatelet therapy (i.e., aspirinþ
clopidogrel, aspirinþ ticagrelor,
aspirinþ prasugrel) to acute coronary
syndrome patients during hospitalization, n (%)
0–25% 3 (1.1)
26–50% 12 (4.3)
51–75% 49 (17.4)
76–100% 217 (77.2)

Prescribe dual antiplatelet therapy (i.e., aspirinþ
clopidogrel, aspirinþ ticagrelor,
aspirinþ prasugrel) to acute coronary
syndrome patients after discharge
from the hospitalization, n (%)
0–25% 10 (3.6)
26–50% 15 (5.3)
51–75% 52 (18.5)
76–100% 204 (72.6)

Prescribe anticoagulants (i.e., warfarin or
enoxaparin) in addition to dual antiplatelet
therapy after discharge from the
hospitalization, n (%)
0–25% 219 (77.9)
26–50% 39 (13.9)
51–75% 9 (3.2)
76–100% 14 (5.0)

Adjusted the dose of anticoagulants if the
patient showed risk factor for bleeding,
n (%)

205 (73.0)

Physicians who adjusted the dose of anticoagulants
for the patients
who showed risk factor for bleeding have adjusted
the dose of anticoagulants, n (%)

n¼ 205

All patients with these risk factors 63 (30.7)
More than half of patients with these risk factors 96 (46.8)
Less than half of patients with these risk factors 43 (21.0)
None of the patients with these risk factors 3 (1.5)
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Patient characteristics and pattern of ACS
treatment

Of the 825 patients in the US invited to participate in the
survey in January and February 2012, 623 patients (75.5%)
responded to the invitation and 305 (49.0%) of these
respondents were eligible to participate, consented, and
completed the survey. The median age of patient partici-
pants was 65 years (range: 38–89 years). The majority of
them were men (67.2%), and white, non-Hispanic
(83.6%). A total of 110 patients (36.1%) had experienced
�2 heart attacks and the mean (SD) number of years since
the last heart attack was 4.1 (3.9) years (Table 3). Patients
had used either aspirin only (19.9%) or both aspirin and
antithrombotic therapies (71.2%) after heart attacks or

after their discharge from hospital due to the most recent
heart attack. A large proportion of patients (93.0%)
reported never missing or skipping a dose of aspirin or
antithrombotic therapies or missing them no more than
once a month. Patients had undergone some type of car-
diac procedure or therapies including coronary angiogram
(76.7%), angioplasty (68.2%), heart surgery (29.5%) pro-
cedures or physical therapy or cardiac rehabilitation
(46.6%).

The majority of the patients understood the ACS out-
comes included in the survey, although their comprehen-
sion appeared to vary across different outcomes examined;
e.g., 95.4% of the patients answered the stroke endpoints
question correctly, while 72.1% of the patients answered
the heart attack endpoints question correctly, and 63.9%

Table 3. Patient characteristics, history of acute coronary syndrome and its
treatment.

Parameters Respondents
(n¼ 305)

Age (years), mean (SD) 65.1 (10.3)
Age category (years), n (%)

18–44 3 (1.0)
45–65 160 (52.5)
465 142 (46.6)

Sex, n (%)
Men 205 (67.2)
Women 100 (32.8)

Ethnicity, n (%)
White, non-Hispanic 255 (83.6)
Black, non-Hispanic 13 (4.3)
Other, non-Hispanic 9 (3.0)
Hispanic 15 (4.9)
2þ races, non-Hispanic 13 (4.3)

Mean (SD) number of years since the last hospitaliza-
tion due to heart attack

4.1 (3.9)

Heart attacks during the lifetime, n (%)
1 186 (61.0)
2 56 (18.4)
�3 54 (17.7)
Didn’t know 9 (3.0)

Medicines prescribed by doctors after heart attacks,
n (%)
Neither aspirin nor antithrombotic therapies 5 (1.6)
Aspirin only 120 (39.3)
Antithrombotic therapies only 10 (3.3)
Both aspirin and antithrombotic therapies 170 (55.7)

Medicines prescribed after release from hospital after
most recent heart attack, n (%)
Neither aspirin nor antithrombotic therapies 3 (1.0)
Aspirin only 60 (19.9)
Antithrombotic therapies only 20 (6.6)
Both aspirin and antithrombotic therapies 215 (71.2)
Missing or didn’t know 7 (2.3)

Patients skipped or missed the dose of aspirin or
antithrombotic therapies, n (%)

n¼ 300

Almost every day 3 (1.0)
About 3–4 times per week 2 (0.7)
About 1–2 times per week 16 (5.4)
About once a month 86 (28.9)
Never 191 (64.1)
Unanswered 2 (0.7)

(continued )

Table 3. Continued.

Parameters Respondents
(n¼ 305)

Patient underwent the following procedures or thera-
pies any time, n (%)
Coronary angiogram 234 (76.7)
Angioplasty 208 (68.2)
Heart surgery 90 (29.5)
Physical therapy or cardiac rehabilitation 142 (46.6)
Occupational therapy 26 (8.5)
None of the above 7 (2.3)

Patients with other disease ailments, n (%)
Diabetes 103 (33.9)
Hypertension 231 (76.0)
Heart failure 109 (35.9)
High cholesterol 255 (83.9)
Missing 1

Patient’s history of stroke, n (%)
Minor stroke

Yes 45 (14.9)
No 231 (76.2)
Didn’t know or missing 29 (9.5)

Moderate stroke that resulted in some disability
Yes 14 (4.6)
No 284 (94.0)
Didn’t know or missing 7 (2.3)

Major stroke that resulted in significant disability
Yes 4 (1.3)
No 296 (98.3)
Didn’t know or missing 5 (1.6)

Severe, recurrent, heart-related chest pain
Yes 103 (33.8)
No 177 (58.0)
Didn’t know 25 (8.2)

Patient’s history of bleeding, n (%)
Moderate bleeding

Yes 79 (25.9)
No 214 (70.2)
Didn’t know 12 (3.9)

Internal bleeding – no blood transfusion
Yes 21 (6.9)
No 272 (89.8)
Didn’t know 10 (3.3)

Internal bleeding – blood transfusion
Yes 21 (6.9)
No 280 (91.8)
Didn’t know 4 (1.3)

SD, standard deviation.
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patients answered the bleeding endpoints question cor-
rectly before the survey was presented to them (Table 4).
As patients were provided a review of the definitions of
those outcomes whose questions they answered incor-
rectly, these results underestimate the degree of patient
understanding of the outcomes. Comprehension was not
retested after this additional training.

Face validity test

Eight physicians (2.8%) and 99 patients (32.5%) failed the
face validity test. Therefore, the final sample sizes used in
the analyses were 273 physicians and 206 patients.

Outcome importance scores

For physicians, disabling stroke was equivalent to death,
and all forms of bleeding (nonfatal, non-stroke bleeding),
mild MI, nondisabling stroke and severe recurrent ische-
mia were essentially viewed as least important. On aver-
age, severe MI was equivalent to 0.92 (standard error, SE:
0.02) deaths, moderately disabling stroke was equivalent to
0.64 (0.05) deaths, and the remaining ACS outcomes were
each equivalent to �0.03 deaths (Figure 3).

For patients, nonfatal major disabling stroke was
equivalent to death, while nonfatal minor stroke, nonfatal
major bleeding not requiring transfusion, nonfatal severe
recurrent chest pain and nonfatal moderate bleeding were
all essentially tied as the least important. On average, non-
fatal moderate stroke was equivalent to 0.35 (0.04) deaths
(in other words, patients found one death equivalent to
approximately 2.85 nonfatal moderate strokes [¼1 stroke/
0.35 deaths]), nonfatal major bleeding requiring transfu-
sion was equivalent to 0.13 (0.02) deaths, nonfatal heart
attack was equivalent to 0.09 (0.02) deaths, and the
remaining ACS outcomes were each equivalent to �0.03
deaths (Figure 4).

Discussion

To quantify the preferences of US patients and physicians
for outcomes associated with antithrombotic therapies in
ACS, two independent web-based surveys were adminis-
tered to patients and physicians. The results of this study
showed that patients and physicians have similar views on
the relative importance of avoiding death, disabling
stroke, and bleeding that does not require transfusion.
However, differences between patients and physicians
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myocardial
infarction

Major
bleeding not
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Non-major,
clinically
relevant
bleeding

1.200

Figure 3. Relative importance of treatment outcomes to physicians who passed the face validity test (n¼ 273).

Table 4. Patient understanding of the acute coronary syndrome outcome
descriptions included in survey after initial review of their definitions.

Category Respondents
(n¼ 305)

Which of the following types of stroke will not result in
any permanent disability? n (%)
Nonfatal minor stroke (Correct) 291 (95.4%)
Nonfatal moderate stroke (Incorrect) 12 (3.9%)
Nonfatal major disabling stroke (Incorrect) 2 (0.7%)

Which of these two outcomes is most likely to result in
permanent damage to your heart? n (%)
Nonfatal heart attack (Correct) 220 (72.1%)
Nonfatal severe recurrent heart-related chest pain
(Incorrect)

85 (27.9%)

Which of the following types of bleeding will result in
permanent disability? n (%)
Nonfatal moderate bleeding (Incorrect) 13 (4.3%)
Nonfatal major bleeding – no transfusion (Incorrect) 22 (7.2%)
Nonfatal major bleeding – transfusion (Incorrect) 75 (24.6%)
None of the above (Correct) 195 (63.9%)
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were observed for the relative importance of bleeding
requiring transfusions, MI, and moderately disabling
stroke. These differences in perspectives on the relative
importance of ACS treatment outcomes suggest that
patients and physicians may have different benefit–risk
preferences when evaluating ACS treatment alternatives.

Patients’ importance scores for major disabling stroke,
moderate and minor stroke in this study were in line with
health-state utility values for thrombolytic treatment for
stroke (0.93 [mild stroke], 0.77 [moderately severe stroke],
0.10 [severe stroke])16. Patients’ preferences for outcomes
of ACS treatment are systematically different from phys-
icians’ preferences. These differences can be informative,
especially from a regulatory and treatment decision per-
spective. Several studies for other therapies have reported
differences in the treatment opinions of patients and phys-
icians. For the thrombolytic treatment for stroke, most
patients wanted to receive detailed information on the
benefits and risks of thrombolysis, and preferred to be
involved in shared physician–patient decision-making
for better treatment outcomes16. Discordant views of the
patients and physicians were observed based on utility
functions of safety and therapy in a gastroenterology
study, wherein the patient rejected the therapy favored
by the physician (more concerned about safety), and phys-
icians rejected the therapy favored by patients (more con-
cerned about therapeutic effect)17. A consistent finding
in all such studies is the difference between patients’ and
physicians’ preferences, although the proportion of
patients preferring shared decision-making may vary18,19.

Antithrombotic therapy guidelines such as the Institute
for Clinical Symptoms Improvement and related guide-
lines20 propose that patients should be encouraged and

empowered to play an active role in the self-management
of their treatment. However, it is not entirely clear how
the proposal is implemented in clinical practice. Recently,
Food and Drug administration (FDA) in its Prescription
Drug User Fee Act V Plan21 highlighted a new initiative
called ‘Patient-Focused Drug Development’ which might
help in making better treatment decisions taking into con-
sideration the patient’s viewpoint. FDA has recognized
that patients have a unique and valuable perspective on
benefits and risks related to any treatment. Hence, a more
systematic and comprehensive approach of obtaining
patient preferences may facilitate drug development and
FDA’s review process and decision-making21. Therefore,
the current study makes a valuable contribution in the
context of this new development.

Several aspects related to the study are of note, which
may be helpful to the interpretation of the results. With
the intent to obtain a valid estimate of preferences, the
questions in the experimental design were split into blocks,
thereby limiting the number of questions posed to respond-
ents. This was expected to reduce measurement error due
to respondent fatigue, as observed in other studies22–24.
Moreover, for the data of patients who may have provided
inconsistent or invalid responses to the questions, face val-
idity was applied and the respondents who failed the test of
face validity were excluded from the analysis. This was
under the assumption that if those participants lacked a
basic understanding of or capability of comparing health
outcomes, then their responses to survey questions may not
reflect true preferences. In this study, the proportion of
patients who passed the face validity test and provided
valid responses was consistent with a study using the
same best–worst scaling technique for dermatology
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consultation (50%)25. However, analysis with the full
set of patients showed results similar to those for the
face-validity sample.

The importance of this study should also be weighed
against some of its limitations. Although best–worst
scaling methodology represents a simple and intuitive
design structure to survey the outcomes of interest, the
results are specific to the context in which the questions
were asked. Specifically, the importance of any individ-
ual outcome included in the study is estimated relative
to the full set of outcomes included in the study. If the
full set of outcomes included in the study were different,
it is possible that the relative importance of any indi-
vidual outcome could be different. In this study, how-
ever, the set of outcomes was determined in consultation
with clinical experts to represent the outcomes relevant
in evaluating ACS treatment outcomes. Additionally,
because the results of these surveys were based on
respondents drawn from online panels of US patients
and physicians engaged for the purpose of completing
surveys, the generalizability of the study findings may
be limited to the US. Differences in cultural health per-
spectives and healthcare systems may alter the views of
patients and healthcare providers, as demonstrated, for
example, by the systematic differences in the stated
trade-off preferences for chronic hepatitis B treatment
outcomes among physicians in Germany, France, Italy,
Spain, and Turkey19.

In spite of an array of currently available therapies,
ACS patients continue to face a high risk of a subse-
quent cardiovascular event. Because of this challenge, in
clinical practice, there will always be an interesting
dilemma about the trade-off between benefits (prevent-
ing ischemic events) and risks (causing bleeding) asso-
ciated with antithrombotic therapies. While the views
from healthcare providers are important, patients’ pref-
erences must also be considered, fundamentally because
they are the consumers of healthcare products and
because they could ultimately suffer from these clinical
events. Our study further underscores the importance
of this concept and supports the notion that, in
some aspects, patients may have different views about
their disease than their physicians. Therefore, in an
individualized medicine healthcare environment, clear
communications between physicians and patients are
warranted in the treatment decision making to meet
each patient’s needs.

Conclusion

The results of this study indicated that US physicians and
patients viewed death and disabling stroke as the most
important outcomes to avoid, and nonfatal moderate
bleeding or non-major clinically relevant bleeding as

least important when considering antithrombotic therapy
in ACS. The notable differences in the relative import-
ance of nondisabling stroke, major bleeding requiring a
transfusion and MI between patients and physicians pro-
vide evidence that patients and physicians may have dif-
ferent benefit–risk preferences for these events and
emphasize the need for a transparent discussion and
shared decision-making between physicians and patients
regarding benefits and risks in making ACS treatment
decisions.
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