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Abstract
Purpose of Review This review highlights late-breaking science presented at the Virtual American College of Cardiology
Scientific Sessions 2021 that demonstrated advancements in preventative cardiology and introduced novel therapeutic modalities
for the management of chronic kidney disease, heart failure, and COVID-19.
Recent Findings The studies reviewed include clinical trials that assessed the use of dapagliflozin in patients with respiratory
failure due to COVID-19 (DARE-19 trial); evinacumab for patients with severe hypertriglyceridemia and pancreatitis; effect of
genotype-guided oral P2y12 inhibitors vs conventional clopidogrel on long-term ischemic outcomes after percutaneous coronary
intervention (TAILOR-PCI trial); anticoagulation in patients hospitalized with COVID-19 (ACTION trial); atorvastatin vs
placebo in patients with COVID-19 admitted to the ICU (INSPIRATION-S trial); rehabilitation therapy in older acute heart
failure patients (REHAB-HF trial); and aspirin dosing: a patient-centric trial assessing benefits and long-term effectiveness
(ADAPTABLE trial). In addition, we review the results of the American College of Cardiology Global Heart Attack Initiative
(GHATI). Finally, we discuss the secondary analysis of the STRENGTH trial assessing the association of achieved levels of
omega-3 fatty acid levels and major cardiovascular outcomes.
Summary The studies presented at the virtual American College of Cardiology Scientific Session 2021 represent remarkable
contributions in the field of cardiovascular disease and prevention.
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Introduction

The American College of Cardiology (ACC) Scientific Session
2021 was held virtually in the setting of the ongoing COVID-19
pandemic. Multiple late-breaking science and notable studies

pertaining to the latest updates in heart failure, prevention,
anticoagulation, and cardiac rehabilitation were presented. In this
review, we summarize some of their key findings.

The studies reviewed here include those looking at the bene-
fits of sotagliflozin in risk reduction across the full spectrum of
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ejection fraction, including heart failure with preserved ejection
fraction; effects of dapagliflozin on prevention of major clinical
events and recovery in patients with respiratory failure due to
COVID-19 (DARE-19); anticoagulation in patients hospitalized
with COVID-19—the anticoagulation coronavirus trial
(ACTION trial); atorvastatin vs placebo in patients with
COVID-19 admitted to the ICU: the INSPIRATION-S trial;
evinacumab for patients with severe hypertriglyceridemia and
pancreatitis; achieved levels of omega-3 fatty acid levels and
major cardiovascular outcomes: secondary analysis from the
STRENGTH trial [1]; aspirin dosing: a patient-centric trial
assessing benefits and long-term effectiveness (ADAPTABLE
trial) [2•]; and rehabilitation therapy in older acute heart failure
patients (REHAB-HF) [3•]. We also review the results of the
effects of genotype-guided oral P2Y12 inhibitors vs conventional
clopidogrel on long-term ischemic outcomes after percutaneous
coronary intervention (TAILOR-PCI) and 1-year results from the
American College of Cardiology Global Heart Attack Treatment
Initiative (GHATI) [4]. As in prior publications, we aim to pro-
vide a summary for each of select major studies and their clinical
implications [5–7].

Benefits of Sodium Glucose
Co-transporter-1/2 Inhibition
with Sotagliflozin Across the Full Spectrum
of Ejection Fraction, Including Heart Failure
with Preserved Ejection Fraction

Study Overview

In this analysis, Bhatt et al. used pooled patient-level data
from 2 large, randomized trials, SCORED and SOLOIST-
WHF [8••, 9••].

The SCORED trial was a multicenter randomized double-
blind study comparing sotagliflozin to placebo among outpa-
tients with diabetes and chronic kidney disease (estimated
glomerular filtration rate, 25 to 60 ml per minute per 1.73
m2 of body-surface area). The primary outcome was a com-
posite of cardiovascular-related deaths, hospitalizations, or ur-
gent visits for heart failure. The study population consisted of
10,584 patients who were followed for a median of 16
months. The event rate among those treated with sotagliflozin
(200mg daily) was 5.6 per 100 person-years compared to 7.5
in the placebo arm which translated to a significant risk reduc-
tionwith hazard ratio (HR), 0.74, and 95% confidence interval
(CI), 0.63 to 0.88.

The SOLOIST-WHF trial was a multicenter randomized
double-blind study comparing sotagliflozin (200 mg) to pla-
cebo among patients with diabetes mellitus who were recently
hospitalized for worsening heart failure. The primary outcome
was a composite of cardiovascular deaths and hospitalizations
or urgent visits for heart failure. The study population

consisted of 1,222 patients who were followed for a median
of 9 months. The event rate among those treated with
sotagliflozin was 51.0 per 100 person-years compared to
76.3 in the placebo arm which translated to a significant risk
reduction with HR 0.67 and 95% CI 0.52 to 0.85.

In the present pooled analysis, the researchers examined
the effectiveness of sotagliflozin treatment stratified by base-
line ejection fraction (EF) which was available in all except 22
patients. They performed this analysis both in the combined
cohort consisted of 11,784 patients and in the subgroup of
4,500 patients who had a prior history of heart failure. In both
groups, the authors found significant reductions in the primary
outcomes regardless of EF at study entry. Among patients
with an EF 40% or less, the risk reduction was 22% in both
the overall cohort and heart failure group. Among patients
with an EF 40 to 50%, sotagliflozin resulted in a risk reduction
of 39% in the overall cohort and 43% in the heart failure
group. The corresponding risk reduction among those with
EF greater than 50% was 30% in the entire cohort and 33%
in the heart failure group. These results were statistically sig-
nificant and were similar for males and females.

Clinical Implications

Currently there are no disease-modifying treatments for heart
failure with preserved EF (HFpEF) [10]. The TOPCAT trial
suggested that spironolactone may potentially be beneficial,
but this was only in post hoc analyses from the Americas [11].
Sacubitril-valsartan was also not found to be efficacious in the
PARAGON-HF trial [12]. SGLT2 inhibitors hold much
promise and may prove to be beneficial in this challenging
group of patients. The current study shows that sotagliflozin
may reduce adverse outcomes among HFpEF patients al-
though it is unclear whether these results would also apply
to heart failure patients without diabetes. The DELIVER trial
examining the efficacy of dapagliflozin in HFpEF is currently
under way and is expected to be completed in November 2021
[13]. Similarly, EMPEROR-Preserved aims to study the effect
of empagliflozin in HFpEF patients, and results are expected
be released soon [14].

Effects of Dapagliflozin on Prevention
of Major Clinical Events and Recovery
in Patients with Respiratory Failure Due To
COVID-19—Main Results from the DARE-19
Randomized Trial

Study Overview

The DARE-19 trial was a randomized, placebo-controlled trial
examining the efficacy of dapagliflozin (10 mg daily) among
noncritically ill hospitalized patients with COVID-19. Patients
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were included if they were hospitalized with confirmed/
suspected severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) for ≤4 days with O2 saturation of ≥94% on
≤5 L/min, chest X-ray findings consistent with COVID-19,
and presence of at least 1 cardiovascular risk factor risk factor
(hypertension, type 2 diabetes, atherosclerotic cardiovascular
disease (ASCVD), heart failure, chronic kidney disease). The
primary outcome was a composite of end-organ dysfunction
or death. Secondary outcomes included kidney dysfunction
and all-cause mortality.

A total of 1,250 patients were included (mean age 62 years,
43% women) and followed for up to 90 days. The primary
outcome occurred in 11.2% of patients in the dapagliflozin
arm vs 13.8% in the placebo group (p = 0.17) with a HR
1.09 and 95% CI 0.97 to 1.22. Secondary outcomes were also
not significant: 7.7% vs 10.4% for kidney dysfunction and
6.6% vs 8.6% for all-cause mortality.

Clinical Implications

The results of this trial demonstrate that dapagliflozin does not
significantly reduce organ dysfunction or death or improve
recovery compared with placebo among noncritically ill hos-
pitalized patients with COVID-19. Importantly, the trial in-
cluded patients with and without type 2 diabetes. However,
the sample size was small, follow-up duration was short, and
very few patients had baseline heart failure or chronic kidney
disease. It is conceivable that patients with heart failure and
COVID-19 diagnosis could potentially benefit from
dapagliflozin though a larger trial with longer follow-up is
likely required. Further research examining the potential
cardioprotective mechanisms of SGLT2 inhibitors in these
patients is required to better understand the use of these agents
for mitigating the burden of morbidity and mortality due to
COVID-19 among heart failure patients.

Anticoagulation in Patients Hospitalized
with COVID-19—the AntiCoagulaTIon
cOroNavirus (ACTION) Trial

Study Overview

Arterial and venous thromboembolism have been reported in
patients with COVID-19 [15, 16]. While studies have suggested
that anticoagulation might improve clinical outcomes in patients
with COVID-19, much remains unknown regarding the optimal
strategy, such as patient selection, choice, and duration of
anticoagulation therapy. The ACTION trial was a randomized
clinical trial comparing the efficacy and safety of therapeutic
versus prophylactic anticoagulation with rivaroxaban in
preventing complications in hospitalized patients with COVID-
19 and elevated D-dimer levels (above upper limit of normal).

Stable patients received rivaroxaban 20 mg daily, and unstable
patients received enoxaparin 1mg/kg twice daily. The primary
outcome of the study was a hierarchical analysis of mortality,
duration of hospitalization, and duration of oxygen use through
30 days. Primary safety outcome includes major or clinically
relevant non-major bleeding according to International Society
on Thrombosis criteria. Key secondary outcomes include death,
myocardial infarction, venous thromboembolism, stroke, or ma-
jor adverse limb event.

Patients were included in the trial if they met the following
inclusion criteria: age ≥ 18 years, hospitalized with a confirmed
diagnosis of COVID-19 and duration of symptoms related to
hospitalization ≤ 14 days, and elevated D-dimer at admission.
Main exclusion criteria included indication for therapeutic
anticoagulation at screening, eCrCl < 30ml/min, platelets <
50,000/mm3, use of P2Y12 inhibitor or ASA > 100 mg daily,
and very high risk of bleeding. A total of 615 patients were
randomized to either therapeutic anticoagulation (n=311) or stan-
dard of care with in-hospital prophylactic dose anticoagulation
(n=304). Within the therapeutic group, stable patients received
rivaroxaban 20 mg po daily, while unstable patients received
enoxaparin 1 mg/kg subcutaneously twice daily. This was
followed by rivaroxaban 20 mg through 30 days in both groups,
irrespective of duration of hospitalization. The primary outcome
was analyzed with unmatched stratified win ratio, such that the
therapeutic group wins when treatment patient survived 30 days
and control has died and vice versa.

Among the enrolled patients, there were no significant dif-
ferences in baseline characteristics such as age, gender, body
mass index, as well as comorbidities such as chronic lung
disease, diabetes, hypertension, and coronary disease between
the therapeutic and the prophylactic groups. The primary out-
come (hierarchical analysis of mortality, duration of hospital-
ization, and duration of oxygen use through 30 days) occurred
in 34.8% of the therapeutic anticoagulation group and 41.3%
of the prophylactic anticoagulation group (WR [95% CI] =
0.86 [0.59–1.22]). Among the efficacy outcomes, all-cause
mortality was 11.3% in the therapeutic anticoagulation group
compared to 7.6% in the prophylactic anticoagulation group
[RR 1.49 (0.9–2.64)]. Composite thromboembolic outcome
(myocardial infarction, venous thromboembolism, stroke,
and major adverse limb event) occurred in 7.4% patients in
the therapeutic anticoagulation group and 9.9% of the patients
in the prophylactic anticoagulation group [RR 0/75 (0.45–
1.26)]. For safety outcomes, the ISTH major bleeding or clin-
ically relevant non-major bleeding was 8.4% in the therapeu-
tic anticoagulation group compared to 2.3% in the prophylac-
tic anticoagulation group [RR 3.64 (1.61–8.27)].

Clinical Implications

Overall, the trial showed that among patients hospitalized with
COVID-19 with elevated D-dimers, in-hospital therapeutic

Curr Atheroscler Rep           (2021) 23:50 Page 3 of 10    50 



anticoagulation with rivaroxaban 20mg once daily for stable
patients and enoxaparin for unstable patients followed by
rivaroxaban through 30 days did not improve clinical out-
comes but significantly increased bleeding compared with pa-
tients treated with prophylactic anticoagulation. The ACTION
trial is unique in that it tested the effect of an oral anticoagulant
and extended treatment for 30 days post discharge.

Atorvastatin vs Placebo in Patients
with COVID-19 Admitted to the ICU:
the INSPIRATION-S Trial

Study Overview

There has been limited high-quality evidence of the safety and
efficacy of statin use in COVID-19 patients with evidence
mostly related to observational studies [17]. In the HARP-2
trial, statins use had neutral results in the full population of
intubated and ventilated patients with ARDS [18]. However,
in a post hoc analysis of the baseline data of the HARP-2 trial,
in hyperinflammatory sub-type of ARDS, simvastatin use was
associated with decreased mortality when compared to place-
bo [19, 20]. The INSPIRATION-S trial sought to answer the
question whether atorvastatin, compared with placebo, con-
fers benefit to ICU patients with COVID-19.

INSPIRATION-S was a multicenter randomized clinical trial
with a 2×2 factorial design in 11 hospitals in Iran. Patients with
RT-PCR-confirmed COVID-19 admitted to ICU, with estimated
survival of > 24 h, and meeting the study inclusion criteria were
included in the study. Exclusion criteria included baseline liver
function tests > 6 times upper normal limits, total creatine kinase
> 500 U/L, acute liver disease (LFTs > 3 times upper normal
limit plus histologic finding including cirrhosis or inflammation
or necrosis), routine use of statins prior to the index hospitaliza-
tion, or any previous documented statin intolerance. The primary
outcome of the studywas the composite of adjudicated venous or
arterial thrombosis, treatment with extracorporeal membrane ox-
ygenation (ECMO), or mortality within 30 days. The secondary
efficacy outcomes include individual components of the primary
efficacy outcome and ventilator-free days. The main safety out-
comes include rise in liver enzymes > 3 times upper normal limit
and clinically diagnosed myopathy. Additional safety outcomes
include BARC 3 or 5 bleeding, severe thrombocytopenia.

A total of 605 patients were randomized to receive either
atorvastatin 20mg daily (n= 303) versus placebo (n = 302).
There were no significant differences in baseline characteris-
tics between the two groups including age, gender distribu-
tion, BMI, coexisting conditions, medication history, as well
as median laboratory values. The primary outcome occurred
in 32.7% of patients receiving atorvastatin compared to 36.3%
of patients receiving placebo (OR 0.84 (0.58–1.22), P value
0.35). Interestingly, in a subgroup analysis, those in the statin

group with symptom onset less than 7 days showed a signif-
icant reduction in the primary outcome compared with those
in the placebo group [OR 0.6 (0.37, 0.99)]. Secondary efficacy
outcomes (all-cause mortality, adjudicated venous
thromboembolism individually) were all insignificant with a
P value > 0.05 when comparing atorvastatin versus placebo
group. Ventilator-free days (median, Q1, Q3) were 30 (10–30)
in the atorvastatin group and 30 (4, 30) in the placebo group (P
= 0.08). Major bleeding (Bleeding Academic Research
Consortium [BARC] 3 or 5) was 3.7% in the atorvastatin
group compared with 1.6% in the placebo group (p = 0.12).

Clinical Implications

Among patients with COVID-19 admitted to the ICU, atorva-
statin 20mg daily compared with placebo did not result in
significantly reduced risk of composite outcome of adjudicat-
ed venous or arterial thrombosis, treatment with ECMO, or
all-cause mortality. The rate of thrombotic events in the study
was lower than expected, and the study could not exclude a
smaller treatment effect. Interestingly, a relatively low dose of
atorvastatin was used in the study. The smaller treatment ef-
fect and positive findings within specific subgroups (such as
those with symptom onset less than 7 days) may warrant fur-
ther investigation.

Evinacumab for Patients with Severe
Hypertriglyceridemia and Pancreatitis

Study Overview

Severe hypertriglyceridemia (sHTG) is defined as triglycer-
ides greater than 500 mg/dL and occurs in 1% of the US adult
population [21]. Elevated fasting plasma triglyceride (TG)
levels are associated with an increased risk for future athero-
sclerotic cardiovascular disease (ASCVD) and pancreatitis,
with the risk of pancreatitis progressively increasing with
TG levels [22, 23]. sHTG likely accounts for 1 to 10 percent
of cases of acute pancreatitis [24].

Lipoprotein lipase (LPL) is a key rate-limiting enzyme in-
volved in the metabolism and breakdown of triglyceride and
triglyceride-rich lipoproteins (TGRL). ANGLPTL3 is a hepat-
ic protein that inhibits LPL and endothelial lipase and results
in delayed clearance and increased plasma levels of TG,
TGRL, low-density lipoprotein cholesterol (LDL-C), and
high-density lipoprotein cholesterol (HDL-C). Carriers of loss
of function mutation in ANGPTL3 demonstrate significantly
lower levels of triglycerides and LDL-C as well as lower risk
for future atherosclerotic cardiovascular events compared to
non-carriers [25].

Evinacumab is a first in line fully human monoclonal anti-
body that works by binding to and blocking ANGPTL3. In

   50 Page 4 of 10 Curr Atheroscler Rep           (2021) 23:50 



phase 1 clinical trials, evinacumab was well tolerated and
demonstrated significant dose-dependent reductions in TG
levels [26, 27]. Results of a phase II study evaluating efficacy
and safety of evinacumab in patients with sHTG and history of
one or more hospitalizations for acute pancreatitis were pre-
sented as a late-breaking clinical trial at the American College
of Cardiology (ACC) 70th Annual Scientific Session 2021.

In a double-blind, placebo-controlled phase 2 trial, 51 pa-
tients were initially assigned to three cohorts based on geno-
type and medical history at screening: (1) patients with famil-
ial chylomicronemia syndrome and bi-allelic mutation in
genes APOA5, APOC2, GPIHBP1, LMF1, or LPL (n=17);
(2) patients with multifactorial chylomicronemia syndrome
(MCS) and heterozygous mutation in LPL pathway mutations
(n=15); and (3) patients with MCS and no LPL pathway mu-
tations (n=19). These patients were then randomized in a 2:1
fashion to receive either evinacumab 15mg/kg or placebo. The
median baseline fasting TG levels were 3,141 mg/dl, 1,238
mg/dl, and 1,917 mg/dl in the three cohorts, respectively. At
the end of the 12-week placebo-controlled double-blind peri-
od, the median triglyceride level dropped by more than 800
mg/dL (57%) in patients taking evinacumab, compared with
an overall increase of 50mg/dL (1.8%) in participants taking a
placebo. The median change in TG levels was –64.8% com-
pared to +9.4% in placebo for cohort 2 and –81.7% compared
to +80.9% in placebo in cohort 3. While in cohort 1, there was
no significant reduction in triglyceride levels. Substantial re-
ductions in non-HDL-C, apo-CIII, and apoB-48 levels were
also observed.

The number of treatment-emergent adverse events was
similar in the evinacumab and placebo group. During the
12-week, double-blind treatment period, five patients reported
acute pancreatitis: 9.6% in the evinacumab group (n=3/35) vs
12.5% in the placebo group (n=2/16).

Clinical Implications

Despite lifestyle modification, dietary restrictions and use of cur-
rently approved TG-lowering patients with sHTG have inade-
quately controlled TG levels. The trial has important clinical
implications for this population as evinacumab showed substan-
tial reductions in TG levels in patients with sHTG and may be a
promising therapeutic option. Moreover, the study also demon-
strates the importance of genetic testing in patients with sHTG to
determine which patients are most likely to respond to
evinacumab. The magnitude of reduction in TG levels was de-
pendent on a participant’s genetic profile, with individuals with
two LPL pathway gene mutations demonstrating no benefit,
whereas patients with a single mutation or no mutations in the
LPL pathway genes demonstrate clinically meaningful triglycer-
ide reductions. Finally, while the trial was not designed to deter-
mine the effect on the occurrence of acute pancreatitis, a lower
number of recurrent acute pancreatitis events were seen in the

evinacumab arm compared to placebo. This has important impli-
cations on improving quality of life and reducing healthcare costs
as patients with sHTG are vulnerable to recurrent episodes of
acute pancreatitis. A future study is currently underway evaluat-
ing the effects of evinacumab on the reduction of pancreatitis.
Furthermore, as a phase 2 trial, the study was limited by its small
sample size. Larger clinical outcome clinical trials are needed to
elucidate the benefit of evinacumab in a broader population of
patients with elevated levels of TG and LDL-C.

Achieved Levels of Omega-3 Fatty Acid Levels
and Major Cardiovascular Outcomes

Study Overview

Recently, two large double-blind randomized controlled trials
evaluating the use of high-dose omega-3 fatty acids in high-risk
patients have demonstrated contradictory results. In Reduction of
Cardiovascular Events with Icosapent Ethyl–Intervention Trial
(REDUCE-IT), the use of purified formulation of
eicosapentaenoic acid (EPA) compared with a mineral oil place-
bo in patients with ASCVD or high risk for ASCVD and elevat-
ed TG levels demonstrated a significant reduction in major ad-
verse cardiovascular events [28], whereas in Long-Term
Outcomes Study to Assess Statin Residual Risk with Epanova
in High Cardiovascular Risk Patients with Hypertriglyceridemia
(STRENGTH) trial, use of a mixture of EPA and
docosahexaenoic acid (DHA) administered at 4 g/day did not
show significant benefit in cardiovascular outcomes [29].
Several theories have been proposed to explain these disparate
results including potential adverse effects of mineral oil, higher
EPA levels achieved in REDUCE-IT, or positive results of EPA
offset by potential harmful effects of DHA in STRENGTH. The
results of secondary analysis of STRENGTH were presented at
ACC 2021 assessing the association of achieved levels of EPA
and DHAwith cardiovascular outcomes to address the latter two
concerns [1][30].

In the current secondary analysis of STRENGTH, omega-3
fatty acid levels were available at baseline and 12 months in
10,382 patients. The median (IQR) for plasma EPA was 89
(46–131) μg/mL, and the median (IQR) DHA level was 91
(71–114) μg/mL at 12 months in the active therapy arm. The
highest tertile of EPA and DHA achievedwere 151μg/mL and
118 μg/mL, respectively. Compared to corn oil, the highest
tertile of achieved EPA in the active therapy arm did not show
any significant difference in major cardiovascular events (HR
0.98, 95% CI 0.82–1.16).

Clinical Implications

This post hoc analysis of STRENGTH demonstrates two im-
portant findings. First, the achievement of higher levels in
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EPA levels was not associated with cardiovascular benefit.
Second, higher levels of achieved DHA levels were not asso-
ciated with net harm or benefit in cardiovascular outcomes.
Taken together, this analysis does not provide evidence that
achieved levels of EPA or DHA are associated with a signif-
icant difference in cardiovascular outcomes. Other alternative
explanations for the observed differences in outcomes be-
tween both trials that remain unexplored include chemical
composition and pharmacological differences between car-
boxylic acid formulation used in STRENGTH vs ethyl ester
in REDUCE-IT or choice of the comparator used (mineral oil
vs corn oil).

However, the results of this secondary analysis have im-
portant limitations. Post hoc analyses of a randomized clinical
trial are exploratory and hypothesis-generating as they lack
the rigor of randomization. Performing a stratified analysis
by tertiles may have reduced statistical power to detect a sig-
nificant difference in clinical outcomes. Furthermore, as this
analysis is performed post-randomization, despite the use of
multivariable analysis, baseline characteristics of tertiles are
not balanced, and there is potential for residual confounding.
Finally, the median levels of EPA achieved in STRENGTH
were much lower than REDUCE-IT (median 144 μg/mL vs
89 μg/mL), and there was a modest correlation between
achieved levels and change in EPA and DHA levels which
has implications on the strength of association with clinical
events and makes it difficult to extrapolate these results to
patients studied in other clinical trials.

Worldwide ST-ElevationMyocardial Infarction
Care: 1-Year Results of the American College
of Cardiology Global Heart Attack Treatment
Initiative (GHATI)

Study Overview

Acute myocardial infarction (AMI) remains as one of the
leading causes of cardiovascular mortality and morbidity.
Significant improvements pertaining to the care of patients
presenting with myocardial infarction have been made over
the last decade in western nations including the USA and
several European nations. However, with rising global burden
of cardiovascular disease, similar improvements in AMI care
have lagged in developing nations. Furthermore, there is a
significant lack of real-world data from developing nations
which has limited evaluation of gaps in care and interventions
to bridge these gaps. It was in light of this that the American
College of Cardiology (ACC), along with its assembly of
international governors, launched the Global Heart Attack
Treatment Initiative (GHATI) in early 2019 [31]. The primary
objective of the GHATI workforce was to evaluate, improve,

and implement best practices and evidenced-based AMI care
in low- and middle-income developing nations.

GHATI tracked patients presenting with ST-elevation
myocardial infarction (STEMI) to eighteen medical centers
across thirteen low- and middle-income nations and four con-
tinents. Data elements derived as part of this quality improve-
ment initiative were those set forth by the ACC Chest Pain-MI
registry. The participating institutions were required to pro-
spectively report these data points and AMI performance met-
rics on a quarterly basis spanning from October 2019 through
September 2020. The GHATI workgroup aimed to evaluate
compliance with AMI guidelines and change in adherence to
these guidelines over the study period.

At the conclusion of the first year, a total of 1,073 STEMI
patients were reported by the GHATI investigators. Females
comprised a small proportion of the overall patient population,
18.7%, and roughly one-third of all patients were observed to
be smokers. Rates of cardiogenic shock prior to arrival were
reported to be 9.5% and 6.1% of patients experienced cardiac
arrest prior to intervention. Over the course of the study peri-
od, there was a decrease in mean transportation time to the
hospital by roughly 26 min. Similarly, first medical contact
(FMC) to device time reduced by 31% over the study year
(p=0.05). Overall use of reperfusion therapy increased by
12%, while the adherence to guideline-directed medical ther-
apy (GDMT, defined as use of statin therapy, beta blockers,
aspirin, P2Y12 inhibitor, and ACE inhibitor in patients with
left ventricular dysfunction) remained high although did not
vary significantly over the study period. These measures
translated in patient outcomes as the proportion of patients
with cardiac arrest upon arrival decreased by 4.6% over the
study year.

Clinical Implications

The 1-year data from GHATI suggest two key findings. First,
a quality improvement initiative and reporting such as GHATI
may hold promise in not only identifying barriers to optimal
STEMI care but also improving STEMI care and patient out-
comes in these low- to middle-income nations. Second, the
current 1-year data suggests that physicians in these nations
are well versed with STEMI guidelines and demonstrate a
high level of adherence to them. However, it may be systemic
factors such as transport time to hospital, availability of emer-
gency response teams, and coordination of care within
healthcare systems which require further close evaluation
and optimization.

The current report is not without its inherent limitations.
The reported results are part of a quality improvement initia-
tive and do not reflect findings of a randomized controlled
trial. Therefore, changes in observed patient-centered out-
comes may not be attributed to reported changes in systemic
factors over the study years. Additionally, the current report is
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limited by its small cohort and short follow-up which limits
the significance of observed trends. Finally, a lack of standard-
ized electronic medical record at some institutions may hinder
accurate long-term outcomes assessment.

Despite its limitations, the GHATI workgroup has intro-
duced a concept of quality improvement in institutions which
were previously not accustomed to track and report quality
metrics. This measure in itself may provide a culture of change
and encourage healthcare professionals to provide more ac-
countable and guideline-directed medical care. Positive trends
demonstrated by GHATI not only provide momentum for
continuation of this program but also provide a platform for
further expansion to other nations and individual institutions
with the common goal of optimizing global cardiovascular
care.

Effect of Genotype-Guided Oral P2y12
Inhibitors vs Conventional Clopidogrel
on Long-Term Ischemic Outcomes After
Percutaneous Coronary Intervention:
the TAILOR-PCI Randomized Clinical Trial
Follow-Up Study

Study Overview

Prior data has suggested a higher incidence of ischemic events
among clopidogrel-treated carriers of CYP2C19 loss of func-
tion (LOF) alleles as compared to patients who are non-
carriers of CYP2C19 mutation [32]. The LOF of CYP2C19
hinders transformation of clopidogrel (prodrug) to its active
metabolite thereby reducing levels of active drug and increas-
ing platelet aggregation and subsequent ischemic events.
TAILOR-PCI was an open label, multicenter, randomized
clinical trial which was designed to evaluate ischemic events
among patients undergoing percutaneous coronary interven-
tion (PCI) who are carriers of CYP2C19 LOF variant gene.
The trial was structured to examine whether genotype-guided
use of oral platelet adenosine diphosphate (P2Y12) inhibitors
as compared to non-genotype-guided strategy leads to a re-
duction in recurrent ischemic events [4].

A total of 2,652 and 2,650 patients were randomized to
genotype-guided strategy versus non-genotype guided strate-
gy, respectively. In the genotype-guided arm, CYP2C19 LOF
carriers were prescribed ticagrelor, while non-carriers were
prescribed clopidogrel. In the non-genotype-guided arm, all
patients received clopidogrel.

The primary analysis cohort of this trial included consisted
of a total of 1,849 patients with CYP2C19 LOF allele (903
patients in genotype-guided strategy arm and 946 patients in
non-genotype-guided strategy arm). Patients included in this
trial were those undergoing PCI for stable ischemic heart dis-
ease (16%) or acute coronary syndromes (84%). Patients were

excluded from primary analysis if PCI was unsuccessful,
CYP2C19 genotype was previously known, or there was
planned revascularization of any vessel within 30 days.
Primary endpoints of this analysis, adjudicated by a central-
ized, blinded committee, included a composite of cardiovas-
cular death, myocardial infarction, stroke, definite or probable
stent thrombosis, and severe recurrent ischemia. Safety end-
points included major or minor bleeding based on TIMI def-
initions. At 1-year follow-up, the investigators failed to dem-
onstrate statistically significant improvement in primary end-
point between the two strategies (HR 0.66, 95% CI 0.43–
1.02).

In the current extended follow-up study of TAILOR-PCI,
the investigators studied the same 1,849 patients as enrolled in
the original trial. In addition to having a median follow-up
period extended to ~39 months, sensitivity analyses were con-
ducted to understand impact on multiple events per subject as
well as time dependent analysis of genotype-guided strategy.
As in the main trial, there were no statistically significant
differences in primary endpoint (HR 0.95, 95% CI 0.70–
1.29) and safety endpoint (HR 1.10, 95% CI 0.60–2.04) be-
tween the two strategies even at extended follow-up. These
outcomes were similar among the pre-specified subgroups. In
the post hoc analysis, the investigators demonstrated benefit
of genotype-guided therapy within the first 90 days after PCI
(HR 0.21, p=0.001) and with regard to time to multiple recur-
rent ischemic events at 12 months (HR 0.60, p=0.011).

Clinical Implications

The initial TAILOR-PCI trial with its 12-month follow-up as
well nowwith its extended follow-up study have both failed to
demonstrate benefit of genotype-guided P2Y12 strategy over
non-genotype-guided strategy among patients (carriers of
CYP2C19 LOF allele) undergoing PCI for stable ischemic
heart disease or acute coronary syndromes. Although the re-
sults did not reach statistical significance, given the modest
reduction in hazards ratio, the clinical significance of geno-
type testing may warrant further evaluation as the field of
precision medicine continues to advance.

The post hoc analysis of this trial also suggested that the net
benefit associated with genotype-guided strategy may be most
evident within the first 3 months after PCI. Additionally, the
data suggests benefit with genotype-guided strategy when
time to multiple recurrent ischemic events is considered.
Though these results generate various speculations as to the
reasons behind such observations, given the post hoc nature of
this analysis, lack of benefit across subgroups, and observa-
tional nature of the extended follow-up study, these findings
in its current state may not be practice changing.

For precision medicine such as genotype-guided P2Y12
strategy to be incorporated in routine real-world practice,
pharmacoeconomics of such strategy should also be carefully
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considered. Current data from TAILOR-PCI serves as a
steppingstone for future trials to build on. However, without
further randomized trials demonstrating a net clinical benefit
of genotype-guided P2Y12 strategy and without
pharmacoeconomic analyses showing a favorable incremental
cost-effectiveness ratio, the use of such strategy may only be
used sparingly and on a case-by-case basis among post-PCI
patients.

Aspirin Dosing: a Patient-Centric Trial
Assessing Benefits and Long-Term
Effectiveness—the ADAPTABLE trial

Study Overview

The appropriate dosing of aspirin to prevent adverse cardiac
events in patients with established atherosclerotic coronary
artery disease (ASCVD) has been a topic of debate.
ADAPTABLE trial was a randomized, parallel, open label,
multi-centric trial designed to assess the safety and efficacy
of aspirin 325mg compared with 81mg among patients with
ASCVD [33]. Patients were included if they had established
ASCVD (prior myocardial infarction, revascularization proce-
dure, prior angiogram with more than 75% obstruction) plus
one additional risk factor (smoking, age ≥ 65 years, creatinine
≥ 1.5 mg/dl, cerebrovascular disease, smoking, heart failure,
uncontrolled hypertension, diabetes mellitus, known triple
vessel CAD). Those with aspirin allergy, concomitant antico-
agulant use, gastrointestinal bleeding in the preceding 12
months, and those who were pregnant or nursing were exclud-
ed. The primary efficacy outcome was a composite of death
from any cause, hospitalization for myocardial infarction, or
hospitalization for stroke. The primary safety outcome was
hospitalization for major bleeding. All outcomes were
assessed in a time-to-event analysis.

A total of 15,076 patients were included (mean age 68
years, 31% women) and followed for a duration of 26.2
months. The primary efficacy outcome at 12 months occurred
in 7.3% of patients in the aspirin 81mg group compared with
7.5% of the aspirin 325 mg group (p=0.75) with a HR 1.02
and 95% CI 0.91 to 1.14. The primary safety outcome at 12
months occurred in 0.6% of the aspirin 81mg group compared
with 0.6% of the aspirin 325 mg group (p=0.41) with a HR
1.18 and 95% CI 0.79 to 1.77. Dose switching was more
frequent in the aspirin 325 mg group compared with aspirin
81 mg group ( 41.6% vs 7.1% , P <0.05).

Clinical Implications

The ADAPTABLE trial failed to show that aspirin 325 mg was
superior to 81 mg in preventing adverse cardiac events in
ASCVD patients. Interestingly, the aspirin use pattern prior to

the study was 81 mg (85%), 162 mg (2.5%), and 325 mg
(12.3%). Further, only 38% of the trial population had diabetes
mellitus. Importantly, the trial showed that aspirin 325mgwas as
safe as aspirin 81 mg. However, the finding of higher rates of
dose switching in the 325 mg group points toward a patient and
provider preference to use low-dose aspirin. The trial was limited
by its open label nature, high proportion of patients taking 81mg
prior to randomization (who may have consequently preferred to
switch back to the lower dose after being randomized to the
325 mg arm), and an underrepresentation of women as well as
minority ethnic groups, which may limit the external validity of
these findings. However, the trial does provide valuable evidence
to clinicians who are often faced with the appropriate dose co-
nundrum when prescribing aspirin in clinical practice.

Rehabilitation Therapy in Older Acute Heart
Failure Patients—the REHAB-HF

Study Overview

Elderly patients with acute decompensated heart failure have
high rates of physical frailty and frequent readmissions. The
REHAB-HF trial was a multicenter, randomized, controlled trial
designed to compare the efficacy of a tailored cardiac rehabilita-
tion program vs standard of care in elderly frail patients who
were hospitalized with acute decompensated heart failure [3••].
The main intervention was a tailored cardiac rehabilitation pro-
gram designed to improve strength, endurance, balance, and mo-
bility that was carried out in an outpatient setting 3 times/week
for 12 weeks followed by a course of self-directed home-based
exercise. Patients were included if they were deemed to have
adequate clinical stability to allow participation in study assess-
ment and intervention and were able to walk at least 4 m at
enrollment (with or without assist device). Patients who had a
life expectancy < 1 year had advanced chronic kidney disease
(including dialysis patients), functional impairment from stroke
or dementia, were hospitalized with acute myocardial infarction,
and were planned for a surgery at a later date, and those who had
left ventricular assist devices were excluded from the trial. The
primary outcome of interest was the change in score on Short
Physical Performance Battery (SPPB score, range 0–12) at 3
months. Secondary outcome of interest was the 6-month rate of
rehospitalization for any cause.

A total of 349 patients were included (mean age 73 years,
52% women) and followed for a period of at least 3 months.
The mean duration of hospitalization prior to enrollment was
4.5 days, and close to 97% of the population was either frail or
prefrail by modified Fried score. The change in SPPB score at 3
months was 8.3 vs 6.9 for the intervention arm compared with
the control arm (p< 0.001). The secondary outcome of all-cause
rehospitalization at 6 months was comparable (1.18 vs 1.28/pa-
tient, p=0.32). Other key outcomes such as change in 6-min walk
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distance, gait speed, Kansas City Cardiomyopathy
Questionnaire, and the composite of all-cause hospitalization or
mortality at 6 months were similar in the two arms.

Clinical Implications

The REHAB-HF trial showed that a tailored cardiac rehabil-
itation program resulted in a greater improvement in physical
function compared with usual care in elderly, frail patients
who were hospitalized for acute decompensated heart failure.
The trial had a good retention rate of 82% in the intervention
arm and provides evidence for clinically meaningful improve-
ments in functional status in such a patient population, despite
an absence of a reduction in rehospitalizations and mortality.

Conclusion

The clinical trials and studies discussed above, which were
presented at the ACC Scientific Sessions 2021, represent the
ongoing advancements made in the field of CVD prevention,
heart failure, and precision medicine that highlight potential
avenues for future research efforts. We highlight some prom-
ising novel therapies for the management of heart failure and
cardiometabolic disease (such as diabetes and lipid disorders)
and also provide new insights and possible solutions to routine
challenges faced in the field of prevention.
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