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IMPORTANCE To our knowledge, no randomized clinical trial has compared the invasive and
conservative strategies in frail, older patients with non–ST-segment elevation acute
myocardial infarction (NSTEMI).

OBJECTIVE To compare outcomes of invasive and conservative strategies in frail, older
patients with NSTEMI at 1 year.

DESIGN, SETTING, AND PARTICIPANTS This multicenter randomized clinical trial was conducted
at 13 Spanish hospitals between July 7, 2017, and January 9, 2021, and included 167 older
adult (�70 years) patients with frailty (Clinical Frailty Scale score �4) and NSTEMI. Data
analysis was performed from April 2022 to June 2022.

INTERVENTIONS Patients were randomized to routine invasive (coronary angiography and
revascularization if feasible; n = 84) or conservative (medical treatment with coronary
angiography for recurrent ischemia; n = 83) strategy.

MAIN OUTCOMES AND MEASURES The primary end point was the number of days alive and out
of the hospital (DAOH) from discharge to 1 year. The coprimary end point was the composite
of cardiac death, reinfarction, or postdischarge revascularization.

RESULTS The study was prematurely stopped due to the COVID-19 pandemic when 95% of
the calculated sample size had been enrolled. Among the 167 patients included, the mean
(SD) age was 86 (5) years, and mean (SD) Clinical Frailty Scale score was 5 (1). While not
statistically different, DAOH were about 1 month (28 days; 95% CI, −7 to 62) greater for
patients managed conservatively (312 days; 95% CI, 289 to 335) vs patients managed
invasively (284 days; 95% CI, 255 to 311; P = .12). A sensitivity analysis stratified by sex did not
show differences. In addition, we found no differences in all-cause mortality (hazard ratio,
1.45; 95% CI, 0.74-2.85; P = .28). There was a 28-day shorter survival in the invasive vs
conservatively managed group (95% CI, −63 to 7 days; restricted mean survival time
analysis). Noncardiac reasons accounted for 56% of the readmissions. There were no
differences in the number of readmissions or days spent in the hospital after discharge
between groups. Neither were there differences in the coprimary end point of ischemic
cardiac events (subdistribution hazard ratio, 0.92; 95% CI, 0.54-1.57; P = .78).

CONCLUSIONS AND RELEVANCE In this randomized clinical trial of NSTEMI in frail older
patients, there was no benefit to a routine invasive strategy in DAOH during the first year.
Based on these findings, a policy of medical management and watchful observation is
recommended for older patients with frailty and NSTEMI.
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F railty has a detrimental impact on prognosis in older
adults with non–ST-segment elevation acute myocardial
infarction (NSTEMI).1-8 The optimal management of frail

patients with NSTEMI, ie, invasive or conservative strategies,
remains unknown. Previous reports regarding frailty and
NSTEMI management derive from registries with contradic-
tory results.9-11 So far, to our knowledge, no clinical trials have
targeted frail patients.

The European guidelines recommend the same diagnostic
and interventional strategies for older and younger patients.12

However, geriatric conditions, such as frailty, play an essential
role in prognosis. Indeed, the European guidelines recognize the
absence of robust data on the management of frail patients with
NSTEMI and recommend that the potential advantages of treat-
ments must be balanced against the risk of harm. In patients with
NSTEMI, frailty is associated with a worse prognosis and a
greater risk of complications related to medication or cardiac
interventions.1

Although previous studies in older patients with NSTEMI
demonstrated the superiority of invasive management, frailty
was not evaluated and was probably underrepresented.13-15

This trial aimed to test the superiority of a routine invasive com-
pared with a conservative strategy in frail older patients with
NSTEMI.

Methods
Study Design and Participants
The MOSCA-FRAIL clinical trial was a multicenter, prospec-
tive, randomized, open-label trial that was conducted in older
adult patients with frailty and NSTEMI (NCT03208153) (trial
protocol in Supplement 1). The inclusion criteria were
(1) NSTEMI, defined by symptoms consistent with acute
myocardial ischemia, absence of persistent ST-segment
elevation, and troponin elevation (according to the local
laboratory troponin assay); (2) age 70 years or older; and (3)
frailty defined by 4 points or greater on the Clinical
Frailty Scale.16 The Clinical Frailty Scale classifies frailty into
9 categories of progressive impairment based on clinical
judgment. The definition of each category is shown in
eFigure 1 in Supplement 2. Exclusion criteria were prior known
nonrevascularizable coronary artery disease, significant
concomitant nonischemic heart disease, inability to
understand/sign informed consent (patients or relatives), and
life expectancy less than 12 months. In addition to the defined
inclusion and exclusion criteria, the attending cardiologist
should believe that the participation of the patient in the study
was reasonable. Reasons for considering participation
inappropriate were either the consideration by the attending
cardiologist of invasive management being mandatory because
of severe clinical instability at admission (recurrent chest pain
and/or dynamic ischemic electrocardiogram changes) or any
factor making invasive management not an option.

The trial was an investigator-driven initiative under
the auspices of the Spanish Society of Cardiology and the
official working groups of Interventional Cardiology
and Geriatric Cardiology. A total of 13 centers participated in

the study (eAppendix 2 in Supplement 2). All centers
received the approval of their Medical Ethics Committee, and
all patients provided written informed consent. A descrip-
tion of the committees can be found in the eAppendix 1 in
Supplement 2. The study design has been published
elsewhere.17 This study followed the Consolidated Standards
of Reporting Trials (CONSORT) reporting guidelines.

Randomization and Management
Participants were randomized within 48 hours of admission
to 1 of the 2 management strategies: (1) routine invasive
strategy, consisting of coronary angiography within 72
hours of admission with coronary revascularization if
deemed appropriate, or (2) conservative strategy, consisting
of medical therapy only, although cardiac catheterization
was allowed in the case of recurrent ischemia during the
index hospitalization. Patients were assigned to both treat-
ment groups using a computer-generated randomization
scheme to allocate participants in a 1:1 ratio. The randomiza-
tion was performed via a website where the process was
concealed from the researchers until the interventions were
assigned.

Medical treatment was optimized according to the clini-
cal practice guidelines recommendations for all patients.12

The standard period of dual antiplatelet therapy was 1 year
in both study arms by default. However, in patients at high
bleeding risk (in the judgment of the treating physician) or
in need of oral anticoagulation therapy, 1 antiplatelet drug
could be withdrawn after the first month. When the percu-
taneous coronary intervention was performed, the type of
stent implanted was left to the judgment of the treating car-
diologist, although drug-eluting stents were recommended.

A systematic and comprehensive geriatric evaluation
was performed during hospitalization in all patients, assess-
ing the status before admission as follows: (1) In addition to
the Clinical Frailty Scale, frailty was assessed with the
FRAIL scale, which includes evaluation of fatigue (time feel-
ing tired during the past 4 weeks), resistance (ability to

Key Points
Question Does a routine invasive strategy improve outcomes in
older adults with frailty and non–ST-segment elevation acute
myocardial infarction (NSTEMI)?

Findings In this prematurely terminated randomized clinical trial
of 167 older adult patients with frailty and NSTEMI, a routine
invasive vs conservative strategy did not significantly increase the
number of days alive and out of the hospital from discharge to 1
year. Although the study is small, there is no hint that increasing
the number of patients would have confirmed the invasive
management superiority hypothesis, as shown in previous studies
in older patients where frailty status had not been considered.

Meaning In this randomized clinical trial including frail older
patients with NSTEMI, a routine invasive strategy did not increase
the number of days alive out of hospital during the first year;
results fuel the development of a larger trial with the opposite
hypothesis—that is, a policy of watchful observation and careful
evaluation may be of choice for frail older patients with NSTEMI.
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climb stairs), ambulation (ability to walk a certain number
of meters), concomitant diseases (number of illnesses), and
weight loss (self-reported loss of weight within the past 12
months).18 FRAIL scale scores range from 0 to 5 points. (2)

Comorbidity conditions were evaluated with the Charlson
index.19 (3) Physical independence was evaluated with the
Barthel index.20 (4) Cognitive function was measured with
the Pfeiffer test.21

Table 1. Baseline Patient Characteristics (n = 167)

Characteristic

Patients, No. (%)
Standardized
differenceInvasive (n = 84) Conservative (n = 83)

Demographic data

Age, mean (SD), y 86 (5) 85 (5) .218

Sex

Female 52 (62) 36 (43)
.401

Male 32 (38) 47 (57)

Diabetes 50 (60) 43 (52) .155

Insulin treatment 19 (23) 19 (23) .006

Hypertension 77 (92) 76 (92) .004

Hypercholesterolemia 63 (75) 65 (78) .078

Current smoker 3 (4) 2 (2) .230

Peripheral artery disease 9 (11) 9 (11) .004

Chronic kidney disease 39 (46) 35 (42) .085

Dialysis 3 (4) 2 (2.4) .068

Prior myocardial infarction 19 (23) 32 (39) .349

Prior PCI 19 (23) 33 (40) .374

Prior CABG 5 (6) 11 (13) .248

Prior history of atrial fibrillation 26 (31) 19 (23) .181

Prior stroke 13 (16) 17 (21) .203

Prior admission for heart failure 13 (16) 16 (19) .100

Hemodynamic data

Blood pressure, mm Hg

Systolic 139 (27) 141 (23) .060

Diastolic 69 (16) 70 (12) .105

Heart rate, beats/min 77 (15) 79 (21) .095

Killip class

I 67 (80) 61 (74)

.005II 11 (13) 19 (23)

III 6 (7) 3 (4)

ECG

Normal ECG 26 (31) 27 (33) .127

ST-segment depression 34 (41) 25 (30) .187

T-wave inversion 9 (11) 16 (19) .043

Left bundle-branch block 10 (12) 10 (12) .040

Pacemaker 5 (6) 5 (6) .003

Blood test

Hemoglobin, mean (SD), g/dL 12.4 (2) 12.4 (2) .008

Creatinine, mean (SD), mg/dL 1.4 (1) 1.3 (1) .056

Geriatric conditions

Clinical Frailty Scale score

4 23 (27) 20 (24)

.073
5 32 (38) 40 (48)

6 26 (31) 22 (27)

7 3 (4) 1 (1)

Frail scale, mean (SD), points 2.5 (1) 2.5 (1) .015

Charlson index, mean (SD), points 2.5 (2) 3.0 (2) .234

Barthel index, mean (SD), points 75 (23) 75 (20) .001

Pfeiffer test, mean (SD), errors 1.8 (2) 2.0 (2) .140

Abbreviations: CABG, coronary artery
bypass graft; ECG, electrocardiogram;
PCI, percutaneous coronary
intervention.
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Outcomes
The primary end point was the number of days alive and out
of the hospital (DAOH) between discharge from the index hos-
pitalization to 1 year, which was considered a meaningful out-
come for these patients. This end point is an alternative met-
ric that encompasses both mortality and all hospitalizations,
and it might best reflect the success of the management
strategy.22 The coprimary end point was the composite of ma-
jor ischemic cardiac events, including cardiac death, reinfarc-
tion, or postdischarge revascularization. Local investigators re-
ported all events and classified all readmissions by cause, but
final adjudications were done centrally after reviewing the anon-
ymized source documents. Cardiac death was defined as any
death due to cardiac causes. Unwitnessed death and death of
unknown cause were considered cardiac death. Readmis-
sions due to cardiac diagnoses were reinfarction (chest pain
with troponin elevation), unstable angina (readmission for is-
chemic chest pain with normal troponin levels), coronary re-
vascularization not related to readmissions for myocardial in-
farction or unstable angina, acute heart failure, and other
cardiac reasons. Noncardiac diagnoses for readmission in-
cluded stroke, bleeding, and other noncardiac reasons (pul-
monary, abdominal, neurologic, diabetes decompensation, in-
fections, neoplasia, peripheral artery disease, falls, urinary, and
others). Days during each readmission were counted. Fol-

low-up was carried out via clinical visit, electronic medical rec-
ord review, and/or telephone contacts at 6 months and 1 year.

Sample Size
The overall sample size for the study was calculated for the pri-
mary end point at 1 year, under the hypothesis that invasive
management was superior. There was no available informa-
tion to estimate this end point in frail patients with NSTEMI.
In a previous study in older adult patients with NSTEMI and
comorbidities, patients who underwent a conservative strat-
egy remained alive out of the hospital for a mean (SD) of 273
(123) days during the first year after discharge.23 Assuming that
frail patients might have a reasonably similar profile and con-
sidering an increase of 20% in the proportion of DAOH, that
is, 55 days with an invasive strategy (superiority assump-
tion), we estimated a sample size of 176 patients (88 per arm)
with an estimated power of 80%, 2-sided α level of .05, and
10% rate of loss to follow-up.

Statistical Analysis
All statistical comparisons were made under the intention-to-
treat principle. Results are presented as frequencies or mean
(SD), as appropriate. Between-group comparisons were per-
formed using the t test or Fisher exact test. We used standard-
ized differences to evaluate how well matched the baseline

Table 2. Hospital Management

Variable

Patients, No. (%)

P valueInvasive (n = 84) Conservative (n = 83)
Coronary angiography 82 (98) 9 (11) <.001

Radial accessa 69 (84) 9 (100) .35

No. of vessels diseaseda

0 16 (20) 1 (11) NA

1 25 (30) 2 (22) NA

2 12 (15) 2 (22) NA

3 29 (35) 4 (45) NA

Left main diseasea 13 (16) 1 (11) .67

Coronary revascularization 50 (60) 8 (10) <.001

PCI 48 (57) 8 (10) <.001

Drug-eluting stentsb 46 (96) 6 (75) .06

CABG 2 (2) 0 .16

Complete revascularization 27 (32) 4 (5) <.001

Length of stay, median (IQR), d 8.9 (12) 9.6 (11) .67

Medical treatment at discharge

Aspirin 70 (86) 72 (92) .23

Clopidogrel 58 (72) 54 (69) .74

Ticagrelor 7 (9) 8 (10) .73

Prasugrel 0 0 NA

Dual antiplatelet therapy 57 (70) 57 (73) .73

NOACs 14 (17) 13 (17) .92

Antivitamin K 8 (10) 11 (14) .41

Triple antithrombotic therapy 8 (10) 9 (12) .80

Statins 75 (93) 74 (95) .55

β-Blockers 56 (69) 65 (83) .04

ACE inhibitors/ARB 47 (58) 51 (65) .42

Abbreviations: ACE,
angiotensin-converting enzyme;
ARB, angiotensin receptor blockers;
CABG, coronary artery bypass graft;
NA, not applicable; NOACs, novel oral
anticoagulants; PCI, percutaneous
coronary intervention.
a Percentage of the coronary

angiographies.
b Percentage of PCIs.
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characteristics resulted from the randomization of the 2 treat-
ment groups. A value of 0.25 or less was considered a good
match.24

The primary end point (DAOH) was compared as a con-
tinuous variable between the 2 groups using the analysis of
variance test. In addition, the effect of treatment on the pri-
mary end point was determined by using mixed regression
analysis, with the study center included as a random effect.
Results were expressed as means and predicted means (least-
square means) with 95% CIs.

Administrative censoring was applied at 1 year after ran-
domization. Thus, patients were censored at the time of death
(occurring within 1 year) or the end of the study. The effect of
the invasive strategy on all-cause mortality was depicted by a
Kaplan-Meier curve and assessed by a Cox regression model.
The hazard ratio and 95% CI were calculated. The random-
ized strategy met the proportionality assumption. We also
tested for the difference in survival between the 2 strategies
using restricted mean survival analysis. A prespecified sub-
group analysis according to comorbidities using the Charlson
Index (0; 1-2; 3-4; ≥5 points) was done.

The coprimary composite end point was analyzed using
competing risk event analysis. Noncardiac death was ac-
counted for as a competing event. The subdistribution haz-
ard ratio and 95% CIs were calculated. Because of the multi-
center nature of the data, all time-to-event analyses included
the study center as a stratification variable.

Analysis of rates of recurrent events (as counts) was also
performed using the Poisson regression model for bivariate
count outcomes. Here, the aim was to test the effect of treat-
ment on the rate of the entire outcome history while adjust-
ing the estimates for informative censoring due to death as a
terminal event. Estimates were expressed as incidence rate ra-
tios with 95% CIs.

A 2-sided P value of less than .05 was considered to be sta-
tistically significant. All analyses were performed using Stata,
version 16.1 (StataCorp).

Results
Patient Population and In-Hospital Management
Between July 7, 2017, and January 9, 2021, 169 patients were
initially recruited, of whom 1 withdrew consent, and 1 was ex-
cluded after randomization because of inclusion criteria vio-
lation. Therefore, the study population consisted of 167 pa-
tients, 84 allocated to the invasive group and 83 to the
conservative group. The patient distribution across centers and
the CONSORT flow diagram are shown in eAppendix 2 and
eFigure 2 in Supplement 2, respectively. The rate of enroll-
ment was severely reduced in the last part of the trial due to
the COVID-19 pandemic, which led to early trial discontinua-
tion when 95% of the calculated sample size had been en-
rolled (167 of 176 patients); however, all patients were fol-
lowed up for 1 year.

Baseline characteristics were well balanced between
groups, except for a higher proportion of males (47 [57%] vs
32 [38%]; standardized mean difference = 0.401), previous

myocardial infarction (32 [39%] vs 19 [23%]; standardized mean
difference = 0.349) and previous percutaneous coronary re-
vascularization (33 [40%] vs 19 [23%]; standardized mean dif-
ference = 0.374) in the conservative group vs the invasive
group, respectively (Table 1). The mean (SD) age was 86 (5)
years. There were no differences in the hemodynamic status
at admission, electrocardiogram findings, basic blood test re-
sults, or geriatric conditions (Table 1). The mean (SD) value of
the Clinical Frailty Scales was 5.1 (0.8).

Table 2 shows the hospital management during the index
episode. Nearly all patients (82 of 84 [98%]) in the invasive
group underwent coronary angiography, resulting in a 60% rate
of initial revascularization. Only 2 patients underwent coro-
nary surgery; as a result, revascularization was complete in only
27 of 84 (32%) patients. A total of 9 (11%) patients in the con-
servative group crossed over to invasive management be-
cause of recurrent ischemia (as prespecified in the study pro-
tocol), leading to a 9.6% revascularization rate. Radial access
and drug-eluting stents were mostly used. There were no dif-
ferences in mean (SD) predischarge left ventricular ejection
fraction evaluated by echocardiography (invasive, 56% [12%];
conservative, 54% [12%]; P = .28). Likewise, the medical treat-
ment prescribed at discharge was similar in both groups, with
the exception of β-blockers, which were prescribed more of-
ten in the conservative group (65 [83%] vs 56 [69%]; P = .04)
(Table 2).

There were no losses to follow-up at 1 year. A total of 38
patients died (7 of them during the index hospitalization).

Days Alive and Out of the Hospital
Figure 1 shows the results for the primary end point. There were
no missing outcomes. While not statistically different, DAOH
was 28 days (95% CI, −7 to 62) less in patients invasively man-
aged compared with those conservatively managed (284 days;
95% CI, 255 to 311, vs 312 days; 95% CI, 289 to 335; P = .12;
Figure 1). The same was confirmed after accounting for the cen-
ter effect using mixed regression analysis. Since there was a
sex difference between groups, we conducted a sensitivity
analysis stratified by sex, which did not show differences. Nei-
ther were differences observed across the Charlson index. The
trend in all-cause mortality was in the same direction, ie, we
found no differences in all-cause mortality (hazard ratio, 1.45;

Figure 1. Results for the Primary End Point
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95% CI, 0.74-2.85; P = .28; Figure 2), which translated into a
28-day shorter survival during the first year in the invasive vs
the conservatively managed group (95% CI, −63 to 7 days)
(Figure 2).

During the year after discharge, 86 (51%) patients were re-
admitted, with a total of 153 hospital stays (including recur-
rent stays) for the following reasons: acute myocardial infarc-
tion (n = 25), unstable angina (n = 4), heart failure (n = 27),
planned coronary revascularization (n = 3), other cardiac rea-
sons (n = 8), stroke (n = 8), bleeding (n = 11), and other non-
cardiac reasons (n = 67). Overall, 86 (56%) readmissions were
due to noncardiac reasons. There were no differences in the
number of readmissions between groups (invasive: 0.83 re-
admissions; 95% CI, 0.62-1.04; conservative: 1.0 readmis-
sions; 95% CI, 0.67-1.33; P = .40) or number of days spent in
the hospital (invasive: 8 days; 95% CI, 5-11; conservative: 10
days; 95% CI, 6-14; P = .39) (eFigure 3 in Supplement 2).

We analyzed the association of invasive management with
all events requiring rehospitalization classified according to
their diagnosis while adjusting for informative dropout due to
death (eTable in Supplement 2). The only difference was in
bleeding. Indeed, the invasive strategy was significantly as-
sociated with a higher risk of bleeding requiring hospitaliza-
tion (incidence rate ratio, 14.9; 95% CI, 1.7-129; P = .02), in-
cluding 4 deaths related to bleeding. In the conservative group,
1 patient was hospitalized for bleeding 267 days after dis-
charge. Conversely, 8 patients had bleeding episodes in the in-
vasive group (1 had 3 rehospitalizations). The mean time for
the first bleeding admission in the invasive group was 159 days
(95% CI, 16-344 days).

Coprimary End Point
There were no differences between conservative and inva-
sive strategies in the combined coprimary end point: subdis-
tribution hazard ratio, 0.92; 95% CI, 0.54-1.57; P = .78. The
analysis was adjusted for noncardiac death as a competing
event. Figure 3 displays the curves favoring invasive manage-

ment, but the trend was not statistically significant. The analy-
sis stratified by sex did not lead to significant differences.

Discussion
To our knowledge, this is the first trial comparing an invasive
and a conservative strategy specifically conducted in frail older
patients with NSTEMI, an important group among patients with
NSTEMI for which there is no available evidence. Our study
showed no significant differences between the 2 strategies in
the number of DAOH. The trial is small and with limited sta-
tistical power. However, there is no hint that increasing the
number of patients would have confirmed the hypothesis of
invasive management superiority, as had been shown in pre-
vious studies in older patients where frailty status had not been
considered.13-15 The discordant results of our trial compared
with other trials on older adult patients may be mainly based
on the unique population involved and the novelty of the end
point. On the other hand, 2 facts might have also influenced
the lack of positive results in the expected direction, ie, favor-
ing the invasive strategy. First, the most unstable patients at
admission were not included; second, a crossover was al-
lowed in the conservative arm in the case of an early unfavor-
able clinical course, although the crossover rate was modest
(11%). Our findings should be interpreted with caution but may
fuel the development of a larger trial with the opposite hy-
pothesis—that is, a policy of watchful observation and care-
ful evaluation rather than routine invasive management may
be as effective for frail patients with NSTEMI.

The advanced age of the current study population (mean
[SD], 86 [5] years) is worth noting. The After Eighty trial com-
pared invasive and conservative management in patients older
than 80 years (mean age, 85 years).14 Frailty was not as-
sessed, but the long recruiting period and reasons for ex-
cluded patients suggest that it was underrepresented. On the
other hand, no patient in the conservative arm underwent coro-

Figure 2. Results for All-Cause Mortality
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nary angiography, regardless of the clinical circumstances.
These facts contributed to the results largely favoring inva-
sive management. However, there were no differences in mor-
tality or quality of life.25 A registry including patients older than
80 years and comparing invasive and conservative manage-
ment using propensity score techniques also supports the su-
periority of invasive management.15 Still, frailty or other geri-
atric conditions were not considered, and it was not a
randomized trial. The first MOSCA trial included adult pa-
tients with NSTEMI and at least 2 comorbidities among 6
screened.23 There were no differences in outcomes between
the invasive and conservative approaches, though the study
was unpowered. In line with these results, a large registry in-
cluding over 7000 patients older than 70 years with NSTEMI
showed that comorbidities attenuated the potential benefit of
in-hospital revascularization for 1-year mortality.26 In a regis-
try of nonagenarians, the percutaneous coronary interven-
tion improved outcomes, but mainly in patients without
disabilities.27

To our knowledge, no randomized clinical trial has com-
pared the invasive and conservative strategies in frail older
patients with NSTEMI. A small registry of patients with
NSTEMI found that in-hospital revascularization improved
outcomes in frail patients compared with their nonfrail
counterparts.9 However, other registries reported the
opposite.10,11 Confounding factors inherent to registries
limit their conclusions. Our results could not show the supe-
riority of a routine invasive strategy over a conservative
approach in this very high-risk subgroup of patients. The
sample size was estimated on the differences in DAOH as a
continuous end point. Unfortunately, the sample size
appropriate for this end point was insufficient for other out-
comes. Consequently, our findings do not contradict the
potential benefit of routine invasive management for ische-
mic cardiac events since the study was not designed for this
purpose. On the other hand, surgical revascularization was
underused despite complex coronary artery disease due to
the surgical risk of the population. This fact led to a low rate
of complete revascularization, which could have influenced
the results. However, the high rate of noncardiac events
during follow-up might neutralize the potential cardiac ben-
efit of invasive management in these patients. Indeed, car-
diac ischemic events, which are the most preventable com-
plications by invasive management, were far less frequent
than noncardiac events, which is a relevant finding that may
help design future trials beyond the traditional cardiac end
points selected for patients with NSTEMI. Therefore, frail
older patients hospitalized for a specific reason, such as
NSTEMI, should not be assessed as a single disease but as a
global status that conditions outcomes. The DAOH seems to
be an appropriate metric.

Patients invasively managed showed a higher risk of
bleeding episodes, though our study lacked statistical
power for analyzing individual events; therefore, this might
be a chance finding. On the other hand, the antithrombotic
treatment prescribed at discharge was the same in both
groups as prespecified in the study protocol. However,
medication persistence and adherence during follow-up

were not collected. It may be speculated that patients in the
conservative arm may have had their antithrombotic treat-
ment more often reduced during follow-up since invasive
management might be a factor for antithrombotic treatment
adherence. The fact that the bleeding episodes occurred late
after discharge supports this hypothesis. This finding
should be prospectively investigated in future randomized
trials regardless of the revascularization strategy used in
these patients.

Limitations
Several limitations merit being acknowledged. First, pan-
demic constraints allowed the recruitment of only 95% of
the estimated sample size. Therefore, the study might be
underpowered for the primary end point of DAOH. How-
ever, the direction of the results does not suggest the supe-
riority of invasive management even if the estimated
sample size had been completed. Second, the information
about the total number of patients screened for enrollment
was not collected. The enrollment was relatively slow, and
not all consecutive patients were considered for randomiza-
tion, which might have resulted in selection bias. Indeed, it
should be noted that the attending cardiologist was ulti-
mately responsible for evaluating the opportunity to enroll
a patient in the trial. Third, we used the Clinical Frailty
Scale, which is a well-validated scale used to quantify the
degree of disability from frailty. Clinical conditions on
admission preclude using other frailty scales, such as the
Fried score. Fourth, the trial has the limitations inherent to
an open-label design. Fifth, the COVID-19 pandemic could
have played a role in the results of the study. The conserva-
tive group may have been more reluctant to come to the
hospital during the pandemic. Sixth, the randomization
process failed to ensure a perfect balance in baseline charac-
teristics, as may happen with trials of small sample sizes.

Figure 3. Cumulative Incidence Function Curves
for the Coprimary End Point
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Conclusions

In this randomized clinical trial in frail older patients, defined by
a Clinical Frailty Scale score of 4 or greater, with NSTEMI and
stable clinical conditions at admission, a routine invasive strat-

egy did not increase the number of DAOH 1 year after discharge.
Based on this first evidence in this population, a policy of watch-
ful observation could be of choice for patients with frailty and
NSTEMI.Alargerrandomizedclinicaltrialtestingtheefficacyand
safety of a watchful observation strategy in frail patients with
NSTEMI is warranted.
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Invited Commentary

Importance of Designing Trials for Older Adults
With Complex Medical Conditions
Andrew J. Foy, MD; David L. Brown, MD

Although an invasive strategy is currently preferred
for many older adult patients presenting with non–ST-
segment elevation myocardial infarction (NSTEMI),
most randomized clinical trials comparing early invasive

vs conservative strategies
for patients do not include
older adult patient popula-

tions with complex medical conditions. Thus, clinicians
must be cautious in extrapolating results from such trials to
older patients with frailty and/or multimorbidity. These
understudied and more vulnerable patients are less likely to
experience benefit and more likely to experience harms
from an invasive strategy, as a consequence of treatment
effect heterogeneity.

Thus, the randomized clinical trial in this issue of JAMA
Internal Medicine by Sanchis et al1 is an important and inno-
vative addition to address this important clinical question. They
randomized older adult patients (≥70 years) with frailty, de-
fined by a Clinical Frailty Scale (CFS) score of 4 or higher, and
NSTEMI to a routine invasive strategy (n = 84) or conserva-
tive strategy (n = 83). The primary end point was the number
of days alive and out of the hospital (DAOH) from discharge
to 1 year. The coprimary end point was a traditional compos-
ite end point of cardiac death, reinfarction, or postdischarge
revascularization. The study was terminated prematurely due
to the COVID-19 pandemic after 95% of the calculated sample
size had been enrolled. There was no statistically significant
difference in the primary (DAOH) or coprimary end point for
patients assigned to the routine invasive vs conservative group.
The end points of overall survival and all-cause mortality, while
not reaching statistical significance, numerically favored the

conservative strategy. Meeting the target enrollment would not
have altered these findings.

While older and more frail patients are generally at
higher risk for experiencing the primary outcome events
that are frequently used in trials (eg, cardiovascular death or
nonfatal MI), those events may be less susceptible to the
intervention (ie, statins do not reduce atherosclerotic car-
diovascular disease events in patients with advanced kid-
ney disease despite effectively lowering cholesterol).
Patients who are older and frailer are at higher risk of expe-
riencing competing events and treatment-related harm,
such as noncardiovascular death and complications of inva-
sive procedures, which may negate or reverse benefits
reported in trials enrolling patients with less complex medi-
cal conditions. For these reasons, designing trials specifi-
cally for older adults with frailty and multimorbidity, such
as the one by Sanchis et al,1 are essential for informing best
practices.

There are several novel design features of this work1 that
deserve attention. First is the explicit inclusion of older adult,
frail patients defined by a 7-point CFS. This tool is both
easy to use and predictive of important events. It relies on
clinical judgment of where a patient falls along a scale rang-
ing from 1 (very fit; defined as “robust, active, energetic, well-
motivated and fit”) to 7 (severely frail; defined as “com-
pletely dependent on others for the activities of daily living,
or terminally ill”).2 In the original development cohort,
Rockwood et al2 found that each 1-category increment of the
scale significantly increased the medium-term risks of death
(21.2%; 95% CI, 12.5%-30.6%) and entry into institutional care
(23.9%; 95% CI, 8.8%-41.2%) with areas under the receiver op-
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