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New ACC /AHA primary 
prevention guideline offers 
important lifestyle-related 
recommendations 
to prevent cardiovascular dis-
ease by addressing topics such 
as weight, diet, physical activity, 
smoking cessation as well as statin 
and aspirin use.

AUGUSTUS trial: AF 
patients with ACS/PCI 
receiving a P2Y12 inhibitor,
an antithrombotic regimen that 
includes apixaban, without aspirin, 
experience less bleeding and fewer 
hospitalisations than regimens 
that include a VKA, aspirin, or both.

Ticagrelor monotherapy 
after 1-month DAPT is non-
inferior to conventional 
DAPT 
in the prevention of all-cause 
death, non-fatal MI, non-fatal 
stroke, or urgent target-vessel 
revascularisation at 2 years.
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Dear Reader,

The 2019 American College of Cardiology Scientific 
Session was a robust and dynamic meeting packed 
with innovative research, groundbreaking science, and 
interactive education. Late Breaking Science including 
the results of DECLARE-TIMI 58, which extended the 
benefits of SGLT2 inhibition beyond patients with 
diabetes and established cardiovascular disease to those 
with risk factors; new data establishing the efficacy and 
safety of TAVR vs SAVR for low-risk patients; and data 
demonstrating the use of the Apple Watch for detection 
of atrial fibrillation shared the spotlight with many  
other innovative sessions. In the following pages, you 
will find a comprehensive review of this important 
meeting including topics such as primary prevention, 
diabetes, heart failure, vascular medicine, and pulmonary 
hypertension. We hope you find it interesting and 
informative!

Thank you,

Marc Bonaca

Prof. Marc Peter Bonaca

Letter from the Editor
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Table 1: The guideline’s take-home messages for the primary prevention of cardiovascular disease

Healthy lifestyle •     Promoting a healthy lifestyle throughout life is the most important way to prevent ASCVD, HF, and AF

Team-based care •      An effective strategy for the prevention of CVD is a team-based care approach
•      To inform treatment decisions, clinicians should evaluate those social determinants of health which 

affect individuals 

Risk estimation •     Adults aged 40-75 years who are being evaluated for CVD prevention should undergo a 10-year 
ASCVD risk estimation and have a clinician-patient risk discussion before starting pharmacological 
therapy (such as antihypertensive therapy, a statin, or aspirin)

•       Assessment for other risk-enhancing factors can help guide decisions about preventive 
interventions in select individuals, as can coronary artery calcium scanning

Healthy diet •      All adults should consume a healthy diet, which means: 
 -   emphasising the intake of vegetables, fruits, nuts, whole grains, lean vegetable or animal protein, 

and fish; whilst
       -   minimising the intake of trans fats, processed meats, refined carbohydrates, and sweetened 

beverages
•      For overweight and obese adults, counselling and caloric restriction are recommended to achieve 

and maintain weight loss

Physical activity •     Adults should engage in at least 150 minutes per week of accumulated moderate-intensity physical 
activity or 75 minutes per week of vigorous-intensity physical activity

Diabetes •     For adults with type 2 diabetes mellitus (T2DM), lifestyle changes, such as improving dietary habits 
and achieving exercise recommendations, are crucial 

•     Medication indicated: metformin is first-line therapy, followed by consideration of a sodium-glucose 
cotransporter 2 inhibitor (SGLT2i) or a glucagon-like peptide-1 (GLP-1) receptor agonist

Tobacco •     At every healthcare visit, all adults should be assessed for tobacco use
•     Tobacco users should be assisted and strongly advised to quit

Aspirin •     Aspirin should be used infrequently in the routine primary prevention of ASCVD due to the lack of net 
benefit

Statins •     Statin therapy is first-line treatment for primary prevention of ASCVD in patients with elevated low-
density lipoprotein (LDL) cholesterol levels (≥190 mg/dL), those with T2DM who are 40-75 years, and 
those determined to be at sufficient ASCVD risk after a clinician-patient risk discussion

Blood pressure •     Non-pharmacological interventions are recommended for all adults with elevated blood pressure or 
hypertension

•     Patients requiring pharmacological therapy, the target blood pressure should generally be <130/80 
mm Hg

AF, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; HF, heart failure.

2019 ACC/AHA GUIDELINE ON THE PRIMARY PREVENTION OF CARDIOVASCULAR DISEASE

One of the highlights of ACC 2019 Scientific Sessions 
was, without a doubt, the release of the highly 
anticipated primary prevention guideline. This guideline 
offers important lifestyle-related recommendations to 
prevent cardiovascular disease, as well as addressing 
other factors that affect the cardiovascular disease risk. 

The guidelines are focused on primary prevention in adults 
to reduce the risk of atherosclerotic cardiovascular disease 
(ASCVD), i.e. acute coronary syndromes, myocardial infarction, 

stable or unstable angina, arterial revascularisation, stroke/
transient ischaemic attack, peripheral arterial disease, as 
well as heart failure and atrial fibrillation. The basis for these 
new guidelines consists of the most important studies and 
guidelines for ASCVD outcomes on 9 topics described below 
per chapter. Table 1 shows the 10 ‘take-home messages’ that 
summarise the new guidelines [1].

1. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A 
Report of the American College of Cardiology/American Heart Association Task 
Force on Clinical Practice Guidelines. J Am Coll Cardiol 2019;March 17[Epub 
ahead of print].

2019 ACC/AHA Guideline on the Primary 
Prevention of Cardiovascular Disease
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Acute and Stable Ischaemic Heart Disease
Patients with polyvascular disease 
significantly undertreated with lipid lowering 
therapies
Lowering of low-density lipoprotein (LDL) has been 
shown to reduce cardiovascular (CV) events and 
all-cause mortality in patients who suffer from 
atherosclerotic disease [1]. Patients with polyvascular 
disease in particular have a significantly higher rate 
of major adverse cardiovascular events than patients 
with coronary artery disease (CAD), peripheral artery 
disease (PAD), or cerebrovascular disease alone. 
Despite strong guideline recommendations and 
clinical trial data, many patients are unable to receive 
adequate LDL lowering therapy, which results in 
excess CV risk. 

Peterson et al. aimed to determine the LDL treatment 
patterns over time in patients with polyvascular disease 
in the USA. In the multicentre, observational Getting to 
an Improved Understanding of Low-Density Lipoprotein 
Cholesterol and Dyslipidemia Management (GOULD) Registry 
of atherosclerotic cardiovascular disease patients on lipid 
therapy, baseline treatment was assessed by medical chart 
review at participating clinical sites across the USA for 5,006 
patients and stratified by evidence of polyvascular disease, i.e. 
vascular disease in ≥2 vascular bed (CAD, stroke or transient 
ischaemic attack, carotid artery stenosis, or PAD). 

Of these patients, 16.7% had polyvascular disease; median 
baseline LDL-C was 90 mg/dL (IQR, 77-114). At baseline and 
among the 96 patients on proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors, 32.3% were on statins and 
20.8% were on ezetimibe. Of the 315 patients with an LDL 
of ≥100 mg/dL, 88.6% were on statins, 32.7% were taking a 
high-intensity statin, and 10.5% were on ezetimibe. Of the 
422 patients with an LDL of 70 to <100, 96.2% were taking 
a statin, 47.4% were taking a high-intensity statin, and 8.1% 
were taking ezetimibe (see Figure).

These findings led to the conclusion that patients with 
polyvascular disease as observed in this cohort study are 
undertreated with lipid lowering therapies. Two-thirds of the 
patients in this cohort were treated with only a single LDL-

lowering agent, despite harbouring a median LDL cholesterol 
level of 90 mg/dL. In this respect, it needs to be noted that 
according to the latest lipid guidelines, a goal of 70 mg/
dL is recommended in this high-risk group. This untreated 
margin of LDL cholesterol may represent excess CV risk 
for a large segment of the US population with polyvascular 
atherosclerotic disease.
1.  Peterson B, et al. Abstract 1329-361. ACC 2019, 16-18 March, New Orleans, USA.

DECLARE TIMI-58 trial shows benefits of 
dapagliflozin in high-risk subgroups
Dapagliflozin is a first-in-class, oral, once-daily, 
selective inhibitor of human sodium-glucose 
co-transporter 2 (SGLT2). The drug is indicated 
monotherapy as well as part of combination therapy 
to improve glycaemic control. Additional benefits 
include weight loss and blood pressure reduction, as 
an adjunct to diet and exercise in adults with type 2 
diabetes mellitus (T2DM). 

Dapagliflozin’s safety and efficacy was assessed in the 
DECLARE-TIMI 58 trial (n=17,160), which randomised patients 
1:1 to either dapagliflozin 10 mg (n=8,582) or matching 
placebo (n=8,578). The mean age of the participants was 64, 
37% was female, and the duration of follow-up was 4.2 years 
[1]. A distinguishing feature of DECLARE-TIMI 58 relative 
to other SGLT2i trials was the large population of patients 
without established cardiovascular disease (59.3%).

Figure: Baseline statin intensity stratified by group [1]
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Dapagliflozin in peripheral artery disease 
patients
In 2018, dapagliflozin was shown to be superior to placebo 
in improving glycaemic control [1]. However, there is more to 
dapagliflozin than meets the eye, according to Prof. Marc P. 
Bonaca (University of Colorado, USA). Prof. Bonaca presented 
the outcomes of a subgroup analysis of peripheral artery 
disease (PAD) patients [3]. Out of the 17,160 DECLARE-
TIMI-58 participants, 1,025 had lower extremity PAD. Of those, 
almost 75% were symptomatic mostly with claudication 
although 6% had critical limb ischaemia. Major adverse 
cardiac events (MACE) and renal events were higher among 
PAD patients in comparison with those without PAD, as were 
limb events. Event rates were higher among PAD patients, but 
researchers did not observe any effect modification by PAD 
status so absolute reductions in hospitalisation for heart 
failure and renal outcomes were greater in those with PAD. 
Overall, there was no difference with dapagliflozin vs placebo 
for major adverse limb events or amputation. A numerically 
higher rate of amputations was observed among PAD patients 
with dapagliflozin (8.4% vs 5.6%; HR 1.51, 95% CI, 0.94-2.42), 
but the difference was not statistically significant [2]. The rates 
for various limb events are shown in the Table.

Table: Outcomes limb events in peripheral artery disease patients (n=1,025) [2]

Event Dapagliflozin Placebo

Major adverse limb events 9.6% 10.2%

Urgent revascularisation 4.0% 5.0%

Elective revascularisation 12.1% 14.1%

Amputation 8.4% 5.6%

Major adverse limb events defined as acute limb ischaemia, critical limb 
ischaemia, amputation for ischaemia or urgent revascularisation for ischaemia.

Dapagliflozin in diabetes patients with heart 
failure or prior myocardial infarction subgroups
DECLARE subgroups analysis included, alongside patients 
with PAD, two other high-risk subgroups. One of those 
groups included patients with type 2 diabetes mellitus (DM2) 
and heart failure [3]. At baseline, 30% of randomised study 
participants had documented left ventricular ejection fraction; 
3.9% of all 17,160 patients had HFrEF, and 7.7% had heart 
failure without known reduced ejection fraction. Dapagliflozin 
reduced heart failure hospitalisation and CV mortality across 
a wide spectrum of patients. Those benefitting the most were 
patients with HFrEF; they had a 38% reduction of death or 
heart failure hospitalisation compared with placebo, as well 
as a 45% reduction in CV death and 41% reduction in all-cause 

mortality with dapagliflozin vs placebo. Patients without 
HFrEF had a 12% reduction in CV mortality. Thus, according 
to the researchers, ejection fraction is a strong tool to identify 
patients who run the highest risk and for whom SGLT2 
inhibitors may offer a particular robust benefit. 

The third subgroup analysis was on DM2 patients with prior 
myocardial infarction (MI; n=3,584). The results showed that 
in these patients, dapagliflozin reduced the relative risk of 
MACE by 16% (percentage of patients with events 15.2% for 
dapagliflozin vs 17.8% for placebo; HR 0.84; 95% CI, 0.72-0.99; 
P=0.039) and the absolute risk by 2.6%. In patients without 
prior MI, there was no clear effect (7.1% vs 7.1%; HR 1.00; 
95% CI, 0.88-1.13; P=0.97; P-interaction for relative difference 
0.11) [4]. 

Overall, in the context of these subgroup analyses, Prof. 
Bonaca stated that these are important findings: “While the 
drug works the same for everyone with regard to relative risk 
reduction, these subgroups as mentioned above are at a higher 
risk of CV death and heart failure and renal complications. The 
absolute benefits of treatment with dapagliflozin for them 
are even greater. In general, when considering all high-risk 
patients, it is worth thinking about these drugs early including 
their use in primary prevention populations” [2].

1. Wiviott SD, et al. N Engl J Med 2019. Doi.org/10.1056/NEJMoa1812389. [Epub 
ahead of print]. 

2. Bonaca MP, et al. Abstract 413-14. ACC 2019, 16-18 March, New Orleans, USA.
3. Kato ET, et al. Circulation. 2019 Mar 18. Doi: 10.1161/

CIRCULATIONAHA.119.040130. [Epub ahead of print].
4. Furtado RHM, et al. Abstract 906-04. ACC 2019, 16-18 March, New Orleans, USA.

Superior outcomes of DES compared with BMS 
in very elderly population
Drug-eluting stents (DES) in the general population 
are preferred over bare-metal stents (BMS); they even 
play a role in treatment of the (very) elderly. Recent 
results indicate superior outcomes of DES in in 
patients in their eighties and nineties.

Mishra et al. presented results of a retrospective observational 
analysis of claims data. The authors aimed to compare 
outcomes between the two types of stent in this very elderly 
population, using an American nationwide readmission 
database (2010-2014) to identify patients aged >80 years 
who had percutaneous coronary intervention (PCI) using 
DES or BMS based on international classification of disease 
codes (9th revision [ICD:9-CM]) [1]. Primary endpoints were 
30-day readmission, in-hospital mortality, post-procedure 

ACUTE AND STABLE ISCHAEMIC HEART DISEASE
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complications, and cost of care. A total of 297,378 qualifying 
subjects were identified (30.7% BMS; 69.3% DES). Significantly 
less utilisation of DES was observed in nonagenarians vs 
octogenarians (56.75% vs 70.56%, P<0.001). 

DES recipients had lower burden of comorbidities than 
BMS recipients (Charlson comorbidity index >2: 55.48% vs 
63.61%), as well as significantly lower rates of in-hospital 
mortality (2.93% vs 6.41%, P<0.001), 30-day readmission 
(octogenarians: 15.04% vs 18.4%, P<0.001; nonagenarians: 
18.52% vs 20.56%, P<0.001), post-procedural complications 

(10.3% vs 15.7%, P<0.001), and cost of care (24.8 vs 25.1 
thousand USD, P=0.013). On multivariate analysis, the use 
of DES was associated with significantly lower 30-day 
readmission rates, composite endpoint of post-procedural 
complications and mortality. Thus, it was concluded the use 
of DES is associated with superior outcomes to BMS in the 
very elderly population. Researchers pointed out that future 
studies are needed to identify the barriers responsible for DES 
underutilisation in this population.

1. Mishra A, et al. Abstract 1329-360. ACC 2019, 16-18 March, New Orleans, USA.

Diagnosing cardiac sarcoidosis with 
endomyocardial biopsies 
Diagnosing cardiac sarcoidosis can be a real 
challenge due to the relative rareness of the disease, 
as well as symptoms that are often vague and 
easily attributed to other conditions. In diagnosing 
cardiac sarcoidosis, endomyocardial biopsies could 
be of great use, and its yield can be significantly 
improved with appropriate use of imaging studies and 
electrophysiology mapping.

The Expert Consensus Recommendations on Criteria for 
the Diagnosis of Cardiac Sarcoidosis mentions two ways of 
diagnosing cardiac sarcoidosis: 1) by diagnosing the presence 
of non-caseating granuloma on histological examination of 
myocardial tissue with no alternative cause, and 2) clinical 
diagnosis from invasive and non-invasive studies [1]. 
However, the disease’s patchy myocardial involvement limits 
the diagnostic yield of blind endomyocardial biopsies.

Granrud et al. presented the case of a 47-year-old Caucasian 
female with a longstanding history of atypical chest pain [2]. 
She was admitted with recurrent syncope over 2 weeks. The 
electrocardiogram showed a new right bundle branch block 
and a first-degree atrioventricular block. A chest CT was 

performed, demonstrating enlarged hilar lymph nodes, while 
the cardiac MRI showed diffuse regional abnormalities with 
sub-endocardial perfusion defects and mid-myocardial late 
gadolinium enhancement (LGE) with left ventricular ejection 
fraction of 38% and right ventricular ejection fraction of 29%. 
While hospitalised, the patient had a symptomatic run of non-
sustained monomorphic ventricular tachycardia.

Although the imaging studies were consistent with cardiac 
sarcoidosis, the identified sub-endocardial perfusion defects 
raised concern for giant cell myocarditis. Given the therapeutic 
and prognostic implications, endomyocardial biopsy was 
planned to establish a tissue diagnosis. To maximise the biopsy 
yield, voltage mapping and fractionated electrograms were 
used to identify potential biopsy sites corresponding to the site 
of right ventricular septal LGE. One of the 5 samples revealed 
non-necrotising granulomatous inflammation and focal fibrosis 
indicative of cardiac sarcoidosis. An FDG-PET scan revealed 
diffuse lymph node and liver uptake in addition to light ventricular 
involvement. The patient was treated with amiodarone, 
prednisone, and leflunomide immunosuppression and received 
a dual-chamber implantable cardioverter defibrillator. 

1. Birnie DH, et al. Heart Rhythm 2014;11:1305-23.
2. Granrud M, et al. Abstract 1265-222. ACC 2019, 16-18 March, New Orleans, USA.

Arrhythmias and Clinical 
Electrophysiology
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Substantial impact of temporary interruptions 
of warfarin versus DOAC
Results from the ORBIT-AF registry have shown 
that the International Normalised Ratio (INR) is not 
therapeutic following temporary interruption of 
warfarin in roughly 50% of the patients at 2 weeks. 
Interruption of warfarin is also associated with low 
time in therapeutic range (TTR) for more than 6 
months after the interruption. Additionally, temporary 
interruption of warfarin is associated with a higher 
incidence of adverse cardiovascular events when 
compared with a direct oral anticoagulant (DOAC) [1]. 

It might be necessary for patients with atrial fibrillation (AF) 
to temporarily interrupt their oral anticoagulation, for example 
when undergoing a surgical procedure. In the case of warfarin, 
this may result in an INR that is subtherapeutic for some 
days after re-initiation, which may lead to an increase in 
thromboembolic events. For DOAC this is different as patients 
on these drugs attain therapeutic OAC as soon as the drug is 
restarted, which may result in a lower risk of adverse events.

The study, presented by Dr Malini Madhavan (Mayo Clinic, 
USA), aimed to describe the basic characteristics of patients 
with temporary interruption and characteristics of temporary 
interruptions, to study TTR before and after a temporary 
interruption of warfarin, and to compare the outcome events 
after temporary interruption of warfarin vs DOAC. They used data 
from 9,749 patients aged 18 and over with electrocardiogram 
(ECG) evidence of AF enrolled in the multicentre ORBIT-AF 
registry. Temporary interruption of oral anticoagulant was 
defined as interruption for a procedure followed by re-initiation 
of the same drug. At least 1 temporary interruption occurred 
in 2,166 patients on warfarin and 269 patients on DOAC  
(of which rivaroxaban n=26 and dabigatran n=243).

Patients on warfarin had a total of 3,022 interruptions. The TTR 
was significantly lower than before temporary interruption of 
warfarin. At 3 months, the percentage time of sub-therapeutic 
INR was 15.9% (prior to temporary interruption) vs 17.3% after 
temporary interruption (P<0.0001). At 6 months, this was 
15.9% vs 18.2%, respectively (P<0.0001). Patients who used a 
DOAC had a total of 329 interruptions with 52 patients having 
>1 interruption. Patients who used warfarin had a higher 
incidence of the composite endpoint of cardiovascular death, 
stroke/transient ischaemic attack, myocardial infraction, or 
major bleeding when compared with patients using a DOAC 
(see Figure).

Figure: Outcomes after temporary interruption of warfarin vs DOAC [1]

Outcome - Number of events  
(Events per 100 patient years)

Warfarin
(n=2144)

DOAC
(n=268)

P-value
(unadjusted)

30 day outcomes

Death 1 (0.57) 0.00 -

Major bleed 75 (44.36) 5 (23.60) 0.1717

Stroke/non-CNS embolism or TIA 14 (8.05) 0 (0.00) -

Composite of CV death, major 
bleeding, stroke/TIA or MI

97 (57.85) 5 (23.60) 0.0505

8 month outcomes

Death 39 (3.89) 4 (3.28) 0.7449

Major bleed 120 (12.50) 7 (5.90) 0.0534

Stroke/non-CNS embolism or TIA 26 (2.61) 0 (0.00) -

Composite of CV death, major 
bleeding, stroke/TIA or MI

167 (17.61) 10 (8.43) 0.0237

CV, cardiovascular; CNS, central nervous system; DOAC, direct oral 
anticoagulant; MI, myocardial infraction; TIA, transient ischaemic attack.

1. Madhavan M, et al. Abstract 1267-267. ACC 2019, 16-18 March, New Orleans, USA.

Less bleeding and fewer hospitalisations with 
antithrombotic regimen with apixaban without 
aspirin
Results from the AUGUSTUS trial show that atrial 
fibrillation (AF) patients with recent acute coronary 
syndrome (ACS) and/or percutaneous coronary 
intervention (PCI) who receive a P2Y12 inhibitor 
experience less bleeding and fewer hospitalisations 
without significant differences in ischaemic events 
with an antithrombotic regimen that includes apixaban, 
without aspirin, than with regimens that include a 
vitamin K antagonist (VKA), aspirin, or both [1]. 

AUGUSTUS is an international, multicentre, randomised trial 
with a 2x2 factorial design to compare apixaban + aspirin 
or placebo with a VKA + aspirin or placebo in patients with 
AF who develop ACS and/or undergo PCI and are receiving a 
P2Y12 inhibitor. As such, it is the largest and only prospective 
randomised trial to investigate efficacy and safety of aspirin 
vs placebo with either non-VKA or VKA oral anticoagulation 
and a P2Y12 inhibitor for all patients. 

Primary outcome of the study was the composite of major or 
clinically relevant non-major (CRNM) bleeding defined by the 
International Society on Thrombosis and Haemostasis (ISTH). 
Key secondary outcomes included the composite of death or 
hospitalisation, and recurrent ischaemic events (i.e. death, 
myocardial infarction, stroke, stent thrombosis, or urgent 
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revascularisation). Eligible patients had AF (prior, persistent, 
>6 hours), and ACS or PCI, and planned on receiving a P2Y12 
inhibitor for ≥6 months. Exclusion criteria were contraindication 
to dual antiplatelet therapy and other reasons for VKA, such 
as prosthetic valve or mitral stenosis. Patients (n=4,614) were 
randomised to either apixaban 5 mg BID (2.5 mg in selected 
patients) + aspirin or placebo, and VKA (INR 2-3) + aspirin or 
placebo. 

In general, the stent thrombosis rate in the study as a whole 
was less than 1%. The percentage of definite or probable stent 
thrombosis in patients treated with apixaban (n=2,306) was 
0.6% vs 0.8% in those on VKA (n=2,308; HR 0.77; 95% CI, 0.38-
1.56). For those on aspirin (n=2,307), definite or probable stent 
thrombosis occurred in 0.5% vs 0.9% in those on placebo 
(n=2,307; HR 0.52; 95% CI, 0.25-1.08). However, this trial was 
not powered for ischaemic risk.

Results also showed that the cumulative incidence of events 
for major/CRNM bleeding was 10.5% for apixaban and 14.7% 
for VKA (HR 0.69; 95% CI, 0.58-0.81; P<0.001); this was 16.1% 
for the aspirin groups and 9% for the placebo groups (HR 
1.89; 95% CI, 1.59-2.24; P<0.001). For VKA + aspirin this was 
18.7%, for apixaban + aspirin 13.8%, for VKA + placebo 10.9%, 
and for apixaban + placebo 7.3%. The absolute risk reduction 
with apixaban + placebo vs VKA + aspirin was 11.4% (number 
needed to treat 9). 

For the secondary outcome, the cumulative incidence of 
events for death/hospitalisation was 23.5% for apixaban and 
27.4% for VKA (HR 0.83; 95% CI, 0.74-0.93; P=0.002); this was 
26.2% for aspirin and 24.7% for placebo (HR 1.08; 95% CI, 0.96-
1.21; P=0.20). For VKA + aspirin, this was 25.7%, for apixaban 
+ aspirin 24.9%, for VKA + placebo 27.3%, and for apixaban + 
placebo 22.0%. The absolute risk reduction with apixaban + 
placebo vs VKA + aspirin was 5.5% (number needed to treat 18).

1. Lopes RD, et al. Abstract 407-13. ACC 2019, 16-18 March, New Orleans, USA.

Smartwatch can detect atrial fibrillation with 
high degree of accuracy
New developments in technology keep finding their 
way into medicine. A recent application of the Apple 
Watch is the detection of atrial fibrillation (AF). Early 
results from the Apple Heart Study, which included 

over 400,000 participants, showed that the device 
was not only able to detect AF but is also highly 
accurate [1]. 

The overall goal of the study was to evaluate the ability of 
the irregular pulse notification algorithm to identify AF and 
guide subsequent clinical evaluation. Each participant in this 
study needed to have an Apple Watch (series 1, 2, or 3) and 
an iPhone (the newest Apple Watch model, i.e. series 4 with 
a built-in electrocardiogram [ECG] app, was not included 
in this study). Exclusion criteria were AF and the use of 
anticoagulation. Photoplethysmography was used to measure 
blood flow activity as well to detect small changes which 
might indicate an irregular heartbeat. Then a tachogram was 
created and analysed by an algorithm. When 5 of 6 repeat 
tachograms showed an irregular pulse within a 48-hour 
period, a notification to the user was sent via the app. Those 
who received a notification were advised to contact the study 
doctor through the app for a video consultation to determine 
if they should wear an ECG patch. They were using the patch 
for up to 7 days. The primary endpoints of the study were AF 
for >30 seconds on ECG patch and simultaneous AF on ECG 
patch and tachogram. A total of 419,297 people from the USA 
were enrolled in the study. Interestingly, this large number of 
participants was collected in 8 months. 

The results, presented by Dr Mintu Turakhia (Stanford 
University, USA) showed that the number of users receiving 
an AF alert was 0.5% (0.49-0.54). Participants aged over 
65 years received notification rates most frequently; it was 
lowest in those aged <40 years. A total of 658 participants 
were sent ECG monitor patches of which 450 were returned 
and included in the analysis. AF was identified in 34% of 
people who received a notification and wore the ECG patch. 
The positive predictive value was 71% for the tachogram and 
84% for notification. Limitations of the study included lack of 
a randomised control trial, the reliance on self-reporting, and 
participants’ own initiative to take part as well as not achieving 
the pre-specified precision of co-primary endpoints. Also, 
the target enrolment of 500,000 participants of which with 
75,000 should be ≥65 years was not achieved. However, this 
trial offers a new approach to doing clinical research, and its 
findings highlight the useful application of a relatively simple 
and widely used electronic device. 

1. Turakhia M, et al. Abstract 401-07. ACC 2019, 16-18 March, New Orleans, USA.



9

Higher incidence arrhythmia post-percutaneous 
closure of secundum ASD in patients >60 years 
Patients aged >60 years who undergo percutaneous 
closure of secundum atrial septal defect (ASD) 
experienced a significantly higher incidence of atrial 
arrhythmia (AA) post-operatively than younger adult 
patients, a recent study by Vajapey et al. showed [1]. 

Atrial septal defect is the most common congenital heart 
disease in adulthood. Previous studies have shown a higher 
incidence of arrhythmias, even after closure, in adults compared 
with children. However, the long-term effects of ASD closure 
in older patients remain elusive. The objective of the study 
presented by Dr Ramya Vajapey (Cleveland Clinic, USA) was to 
better understand the impact of age at the time of ASD closure 
by comparing the incidence of AA –including atrial fibrillation, 
atrial flutter, and supraventricular tachycardia– before and 
after percutaneous closure in adult patients with secundum 
ASD. The researchers used medical records of patients who 
underwent percutaneous closure of secundum ASD at the age 
of ≥18 between 2000-2017. They identified 215 patients of 
which 144 were female (mean age 51) and 71 were male (mean 
age 53). The average size of ASD across all age groups was 
15.5 mm. The duration of follow up was 2.6 years. Amplatzer 
(22.3±7.3mm) was the most frequently used device across all 
age groups (see Table).

No significant difference was observed in new AA among men 
and women (21.1% vs 20.1%, respectively). Baseline frequencies 
of AA of patients by ascending age group pre-procedure were 
1.7%, 4%, 18.8%, respectively, while the frequencies post-
closure were 0%, 2.6%, 16.3%, respectively. The >60 years age 
group showed a 32.5% incidence of new AA following closure 
compared with 8.5% and 17.1% for the age groups of 18-40 years 
and 41-60 years, respectively. Moreover, the total incidence of 
AAs was 8.5%, 19.7%, and 48.8%, which indicates a significant 
rise in the post-procedure incidence of AA in patients aged >60 
years (P<0.0001). This increased incidence rate highlights the 
importance of post-operative monitoring for older patients as 
well as long-term surveillance for AAs after percutaneous ASD 
closure in this vulnerable population. 

1. Vajapey R, et al. Abstract 1282-496. ACC 2019, 16-18 March, New Orleans, USA.

Table: Stratification per age group. Data from Vajapey et al. (2019)

Age group Average age (in years) Amplatzer device use
18-40 (n=59) 31±6.5 67.8%
41-60 (n=76) 49.6±5.9 72.4%
>60 (N=80) 70±6.3 71.3%

Unplanned hospital readmission is common 
after congenital cardiac surgery
Of the annual in-patient cost of caring for congenital 
heart disease (CHD), hospital readmission accounts 
for 10%, 20% of CHD admissions are for congenital 
cardiac surgery [1,2]. However, limited data exists 
on early outcomes after CHD surgery, especially on 
adolescent and adult CHD patients [3]. 

Everitt at al. aimed to determine the unadjusted 30-day 
readmission rate for CHD patients who underwent congenital 
heart surgery and identify demographic and clinical risk 
factors that predict unplanned 30-day readmission [4]. They 
analysed a retrospective cohort of 971 adult and paediatric 
patients with CHD who underwent congenital heart surgery 
from 2011-2012. The patient characteristics and outcomes 
are described in the Table below.

Some clear differences emerged between readmitted and 
non-readmitted patients. Patients with a history of previous 
cardiac surgery, longer postoperative length of stay, and 
nutritional and haematologic comorbidities were more likely to 
experience unplanned 30-day readmission than patients who 
underwent single ventricle repair, pulmonary artery surgery, 
or a heart transplant. Also, patients aged 1-18 years or who 
underwent septal defect repair were less likely to be admitted.

In conclusion, unplanned hospital readmission is common 
after congenital cardiac surgery, the unadjusted 30-day 
readmission rate being 14.6%. Yet, it was pointed out that 
identification of hospital readmission depends on successful 
linkage of patients from the STS database into Emory 
University surveillance repository and accurate administrative 
documentation; thus posing a limitation of this trial.  

Congenital Heart Disease

CONGENITAL HEART DISEASE
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1. Cedars AM, et al. Am J Cardiol. 2016;117(11):1821-1825.
2. Opotowsky AR, et al. J Am Coll Cardiol. 2009;54(5):460-467.

3. Kim YY, et al. Congenit Heart Dis. 2017;12(2):159-165. 
4. Everitt I, et al. Abstract 1282-490. ACC 2019, 16-18 March, New Orleans, USA.

Age at surgery 
<1 y
1-18 y
19-64 y
65+ y

492
389
80
10

(50.7)
(40.1)
(8.2)
(1.0)

Comorbidities cont.
Neurologic disease
Haematologic disease
Nutricional
Endocrine disease
Genetic syndromes

25
130
274
48
42

(2.6)
(13.4)
(28.2)
(4.9)
(4.3)

Previous cardio surgery 299 (30.8)
Number of CHD surgeries at 
index hospitalisation
1
2
≥3

394
345
229

(40.7)
(35.6)
(23.7)

In-Hospital Complication 408 (42.0)
Race
White
Black
Other

564
323
84

(58.1)
(33.3)
(8.7)

CHD surgery
Electrophysiology pacemaker
Surgery on heart and great 
vessels
Valve surgery
Single ventricie repair, shunt 
procedures 
Septal defect repair
Sinus Valsalva/Vencus 
Anomaly repair
Transposition of the great 
arteries repair
Truncus repair
Aortic anomaly repair
Pulmonary artery surgery 
Heart transplant
Other

30

37
238

200
572

52

53
7

137
123
23

146

(3.1)

(3.9)
(24.8)

(20.9)
(59.7)

(5.4)

(5.5)
(0.7)

(14.3)
(12.8)
(2.4)

(15.2)

Post-operative length of stay (LOS)
≤1 week
>1 week, ≤2 weeks
>2 weeks, ≤1 month

743
159
69

(76.5)
(16.4)
(7.1)CHD severity

Severe
Not Severe

481
490

(49.5)
(50.5)

Day of week of discharge
Friday or Saturday (weekend)
Sunday-Thursday (weekday)

293
678

(30.2)
(69.8)Comorbidities

Cardiac disease 
Pulmonary disease
Pulmonary 
hypertension
Renal disease
Hepatic disease

347
109

6
14
25

(35.7)
(11.2)

(0.6)
(1.4)
(2.6)

Outcomes

Readmission frequency
30 days 142 (14.6)

Time to readmission, days 8 (4.18)

All Patients
n=971

Baseline 
Characteristics

Baseline 
Characteristics cont.

Baseline 
Characteristics cont.(%)

All Patients
n=971 (%)

All Patients
n=971 (%)

Table: Patient characteristics and outcomes. Adapted from Everitt et al. (2019)

Frequent use of beta-blocker after HFpEF 
hospitalisations in elderly patients without 
compelling indications 
Older adults who suffer from heart failure with 
preserved ejection fraction (HFpEF) are frequently 
prescribed beta-blockers despite limited data to 
show their benefit in HFpEF [1]. Moreover, there is 
evidence suggesting that these agents can worsen 
geriatric conditions in this population by exacerbating 
chronotropic incompetence. 

Dr Brian Yum (Weill Cornell Medicine, USA) and colleagues 
examined a subset of data from the REasons for Geographic 
and Racial Differences in Stroke (REGARDS) study. REGARDS 

is an observational, population-based cohort study including 
30,000 individuals aged ≥45 years designed to identify 
factors that contribute to the excess stroke mortality in 
Southeastern USA and in African RaoeAmericans. Yum et 
al. examined 316 adults aged >65 years with an adjudicated 
HFpEF hospitalisation to gain insights into indications for 
beta-blockers use among older adults hospitalised with 
HFpEF. The presence of a history of myocardial infarction (MI), 
arrhythmia, coronary artery disease (CAD), and hypertension 
was identified in this group. 

Of the total 306 hospitalisations for HFpEF, beta-blockers were 
prescribed at discharge in 68% of cases. Among hospitalisations 
resulting in beta-blocker prescriptions, 60% had a compelling 

Heart Failure and Cardiomyopathies

Male 504 (51.9)
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indication for beta-blocker use: 44% had arrhythmias and 29% 
had an MI history. Among the 40% of patients who lacked a 
compelling indication, 57% had CAD without MI and 38% had 
hypertension alone (without arrhythmia, MI, or CAD). The 
researchers emphasised that these are both clinical scenarios 
that possess little supportive evidence on the benefit of beta-
blockers. Among the number of hospitalisations resulting 
in beta-blocker prescription at discharge, 69% of patients 
harboured geriatric conditions. No significant differences were 
observed in the prevalence of geriatric conditions between 
hospitalisations of individuals with compelling indications for 
beta-blockers and hospitalisations of individuals with non-
compelling indications (see Figure). Two potential limitations 
of this study were, firstly, that the trial relied on medical record 
review, which can lead to misclassifications for beta-blocker 
indications, and, secondly, the reasoning behind the clinician’s 
decision to prescribe beta-blockers could only be inferred. 

The authors concluded that beta-blockers are commonly 
prescribed following HFpEF hospitalisations among older 
adults in the absence of compelling indications, even in the 
case of geriatric conditions being present. This is a reason for 
concern as beta-blockers can worsen function in patients with 
geriatric conditions and can increase their risk for adverse drug 
reactions. Therefore, future studies are needed to identify the 
underlying reasons for prescribing beta-blockers in patients 
with HFpEF and to develop strategies to limit their use among 
those individuals who may experience harm. 

1. Yum B, et al. Abstract 1186-556. ACC 2019, 16-18 March, New Orleans, USA.

BNP still a reliable prognostic marker before 
and during sacubitril/valsartan treatment 
Despite an initial increase in B-Type Natriuretic 
Peptide (BNP) after initiation of treatment with 
sacubitril/valsartan in approximately 60% of patients, 
it has been assessed that BNP remains a reliable 
prognostic marker before and during treatment with 
sacubitril/valsartan [1]. 

Natriuretic peptides are substrates of neprilysin, and 
BNP concentrations rise with neprilysin inhibition. This 
has led to research into the clinical validity of measuring 
BNP in sacubitril/valsartan-treated patients and the use 
of N-terminal pro-BNP (NT-proBNP) being preferred and 
recommended. 

Vaduganathan et al. aimed to determine the prognostic 
performance of BNP before and during treatment with 
sacubitril/valsartan. Data was analysed from the randomised, 
double-blind, parallel group, active-controlled PARADIGM-HF 
trial, which compared the long-term efficacy and safety of 
sacubitril/valsartan with enalapril in patients with HFrEF [1,2]. 
BNP measurements were analysed in a central laboratory from 
frozen venous blood samples drawn before run-in (n=1,656), 
after run-in with both enalapril and sacubitril/valsartan (time 
of randomisation, n=2,075 in both study arms), 1 month after 
randomisation (n=994 in the sacubitril/valsartan arm; n=1,007 
in the enalapril arm), and 8 months after randomisation (n=908 
in the sacubitril/valsartan arm; n=901 in the enalapril arm). 

The researchers assessed the association between both 
biomarkers and the primary outcome (i.e. cardiovascular death 
+ heart failure hospitalisation) that occurred after each time-
point. Median BNP concentration before both run-in phases 
and any treatment exposure was 202 ng/L (IQR 126-335 
ng/L). Median BNP increased to 235 ng/L (IQR 128-422 ng/L) 
after 8-10 weeks of sacubitril/valsartan, with 18% of patients 
experiencing a doubling and 6% experienced a tripling of BNP 
during the first 8-10 weeks; 14% had stable concentrations 
(approximately 10% change). BNP concentrations at 8-10 
weeks of treatment were available in 24% of all patients in the 
PARADIGM-HF study. In contrast, such striking increases in 
NT-proBNP following the use of the neprilysin inhibitor were 
extremely rare. Treatment with sacubitril/valsartan caused 
a rightward shift in the distribution of BNP compared with 
NT-proBNP. However, both peptides retained their prognostic 
accuracy (C-statistics of 63-67% for BNP and C-statistics 
of 64-70% for NT-proBNP) with no difference between the 
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Figure: The prevalence of geriatric conditions based on beta-blocker 
indications [1] 
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two biomarkers. Increases in both BNP and NT-proBNP 
during 8-10 weeks of sacubitril/valsartan were associated 
with worse outcomes (P=0.003 and P=0.005, respectively). 
Circulating levels of BNP may increase meaningfully early after 
initiation of sacubitril/valsartan. As NT-proBNP is less directly 
influenced by neprilysin inhibition, it may lead to less clinical 
confusion when measured within 8-10 weeks of starting 
therapy. However, during treatment, either biomarker predicts 
the risk of major adverse outcomes in patients treated with 
angiotensin receptor-neprilysin inhibitors [3].

1. McMurray JJ, et al. N Engl J Med 2014;371:993-1004.
2. McMurray JJ, et al. Eur J Heart Fail. 2013;15:1062-73.
3. Vaduganathan M, et al. Abstract 915-08. ACC 2019, 16-18 March, New Orleans, USA.

High 5-year survival rates for older HF patients 
without initial severe comorbidity 
On a population level, heart failure (HF) is associated 
with a 5-year mortality risk of 50%; this equals many 
types of cancer. However, lower mortality rates have 
been observed in recent trials. This may be explained 
by an improvement in medical treatment, patient 
education, and implantation of devices [1]. 

Insights into the risk of different HF outcomes stratified 
according to age is necessary to guide the patients appropriately, 
as well as to organise public HF care programmes. A Danish 
study, presented by Dr Christian Madelaire (University of 
Copenhagen Herlev Hospital, Denmark), examined the 
long-term mortality risk and risk of inpatient and outpatient 
worsening HF for patients 70 years with incident HF without 
severe comorbidity, initiating evidence-based medical therapy 
in a nationwide cohort. 

From administrative registers, 19,985 HF patients aged 
≤70 years with incident HF from 2000-2012 without severe 
comorbidity were identified. They had survived the initial 120 
days and received angiotensin-converting enzyme inhibitors 
(ACEi)/angiotensin II receptor blockers (ARB) and beta-
blocker therapy. Median age of the patients was 61 years 
(IQR 54-66), 25% of them were female. These patients were 
followed until death, emigration, or end of 2015. The 5-year 
cumulative incidence of all-cause death was 14% (95% CI, 

13-14), decreasing throughout the study period. The 5-year 
cumulative incidence of HF hospitalisation was 18% (95% CI, 
18-19) and intensification of diuretic therapy was 14% (95% 
CI, 14-15). There was an increased risk of death for patients 
diagnosed in hospital compared with those in outpatient clinics 
(HR 1.51; 95% CI, 1.38-1.65; P<0.001). Results of the analysis 
showed that both hospitalisation and intensified diuretic 
therapy were associated with increased subsequent mortality 
risk. Increasing age, male sex, and inpatient diagnosis were 
associated with increased mortality risk, whereas ischaemic 
heart disease and atrial fibrillation at baseline were not 
associated with an increased mortality risk (see Figure).

Among patients ≤70 years with HF without initial severe 
comorbidity who survived initial 120 days and were on ACEi/
ARB and beta-blocker therapy at that time, the 5-year survival 
was 86%. Of those, 78% did not have evidence of worsening 
HF either by hospitalisation or by major increase in diuretic 
dose. Overall, 33% of the patients had either died or developed 
worsening HF by 5 years.

1. Madelaire C, et al. Abstract 1244-554. ACC 2019, 16-18 March, New Orleans, USA. 

Factors associated with five-year mortality Hazard ratio

Hazard ratio

P
Age

55 years
55-61 years
61-66 years
66-70 years

Sex
Female
Male

Place of diagnostics
Outpatient diagnostics
inpatient diagnostics

Ischaemic heart dissease
No IHD
IHD

Atrial fibrillation
No AF
AF

Diabetes
No diabetes
Diabetes

Chronic obstructive 
lung disease

No COPD
COPD

1.00
1.70 (1.48-1.94) <0.001
2.19 (1.93-2.50) <0.001 
2.92 (2.58-3.31) <0.001

1.00
1.24 (1.13-1.36) <0.001

1.00
1.51 (1.38-1.65) <0.001

1.00
0.93 (0.86-1.01) 0.068

1.00
1.01 (0.92-1.10) 0.915

1.00
1.63 (1.47-1.81) <0.001

1.00
2.03 (1.76-2.35) <0.001

0.8 1.0 1.5 2.0 2.5 3.0 3.5

Figure: Factors associated with 5-year mortality [1] 
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Apixaban is safe and effective in real-world 
setting for treatment of venous thromboembolism
Many patients suffering from venous thromboem-
bolism may benefit from real-world data on the direct 
oral anticoagulant (DOAC) apixaban, which shows 
a significant lower risk of major bleeding as well 
as recurrent venous thromboembolism (VTE) when 
compared with warfarin. 

A retrospective study of VTE patients receiving outpatient 
pharmacotherapy with apixaban or warfarin in clinical 
practice showed that the risks of major bleeding and recurrent 
VTE were significantly lower among patients who received 
apixaban. These findings offer the first evidence on safety and 
effectiveness of apixaban in treating and preventing VTE in a 
real-world setting [1]. Results from the AMPLIFY trial show 
that the DOAC apixaban was non-inferior to low-molecular-
weight heparin followed by warfarin in treatment of acute 
VTE. There was also significantly less major bleeding with 
apixaban [2]. According to clinical practice guidelines, DOACs 
are recommended over vitamin K antagonists (VKAs) for VTE 
without associated cancer diagnosis [3]. However, the safety 
and effectiveness of apixaban in the treatment of VTE in 
routine clinical practice had not been evaluated.

Thus, Weycker et al. compared the risk of major bleeding 
and recurrent VTE in an observational study among patients 
receiving apixaban vs warfarin for VTE in clinical practice 
in the USA. In this retrospective cohort, data was analysed 
from 4 private healthcare claims databases (between March 
2014 and June 2017), including 19,676 patients on apixaban 
and 34,647 patients on warfarin. Patients were adults aged 
18 years and over, who had initial VTE episodes and began 
outpatient treatment within 30 days with apixaban or warfarin 
plus parenteral anticoagulant bridge therapy. Major bleeding 
and recurrent VTE were ascertained during a 180-day follow-
up period and were compared between apixaban and warfarin 
patients using Cox proportional hazards models. The crude 
incidence of major bleeding was 1.6% for apixaban (4.2 per 
100 patient-years) vs 2.7% for warfarin (6.7 per 100 patient-

years). The adjusted hazard ratio (HR) was 0.71 (95% CI, 0.63-
0.82; P<0.001). The crude incidence of recurrent VTE was 2.4 
for apixaban (6.4 per 100 patient-years) and 3.8% for warfarin 
(9.4 per 100 patient-years), with HR 0.77 (95% CI, 0.69-
0.86; P<0.001). According to the researchers, this showed a 
clear difference between warfarin and apixaban regarding 
effectiveness and safety.

1.  Weycker D, et al. Abstract 1298-373. ACC 2019, 16-18 March, New Orleans, USA. 
2  Agnelli G, et al. N Eng J Med. 2013;369(9):799-809.
3.  Kearon C, et al. Chest. 2016;149(2):315-52.

Treatment patterns PAH have changed recently 
Although still a fairly rare disease, developments in 
treating pulmonary arterial hypertension (PAH) have 
not been slow and resulted in a remarkable shift in 
prescribing patterns. 

It has been shown that initial combination therapies in PAH can 
improve clinical outcomes in patients [1]. Although treatment 
guidelines may recommend certain prescribing patterns for 
patients, data from Ipsos’ Global PAH Therapy Monitor (TM; 
a retrospective medical chart review with physicians reporting 
on the last five PAH patients seen within the last 3 months) 
suggest there has been a gradual shift in recent years. In fact, 
more newly diagnosed patients (defined as patients who have 
been diagnosed within the last 12 months) are receiving a 
combination therapy whilst there is a decline in the prescribing 
of monotherapies for these patients [2].

The objective of the study by Allie et al. was to explore 
treatment patterns of newly diagnosed PAH patients in the 
SUSA vs 3 EU countries: the United Kingdom, Germany, and 
Italy. To do so, data from the Ipsos’ Global PAH TM study were 
used, totalling 783 patients from 2016, 523 patients from 
2017, and 509 patients from 2018; retrospective patient record 
forms across the 3 EU countries and the US were collected 
(online). Also, a specific data set was analysed which focused 
on newly diagnosed PAH patients in the 3 EU countries (2016 
n=214; 2017 n=117; 2018 n=64) and the US (2016 n=142; 

Pulmonary Arterial Hypertension and 
Venous Thromboembolism
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2017 n=118; 2018 n=74). Eligibility criteria included physicians 
having at least 5 PAH patients currently under their direct care 
who are currently prescribed PAH-specific drug therapy. Also, 
physicians must also have initiated at least one PAH patient 
onto their current treatment.

The results showed that treatment practices of newly 
diagnosed patients have changed since 2016; there has been 
a decrease in the prescription of monotherapies and a shift 
towards dual therapy. The use of combination therapy in newly 
diagnosed patients in the US showed a significant increase 
from 42% in 2016 to 74% in 2018. The use of dual therapy in 
newly diagnosed patients in the 3 EU countries has gradually 
increased. In the US, there has also been a growth in dual 
therapy usage since 2016, with a significant increase from 
2017 to 2018 (48% to 70%). With an increase in dual therapy 
treatment, the use of monotherapy has decreased in both the 
3 EU countries since 2016. The 3 EU countries show a gradual 

decline and in the US there was a significant decline from 2016 
to 2018 (58% to 26%). When comparing the US to the 3 EU 
countries, it is clear that in 2018 there was a significantly lower 
proportion of newly diagnosed US patients being prescribed a 
monotherapy and a significantly higher proportion prescribed 
a dual therapy when compared to the 3 EU countries. In the 
same year, of those newly diagnosed patients in the US, 61% 
were prescribed a dual therapy consisting of an ERA and PDE-
5i (see Figure).

These findings support that there has been a consistent increase 
in dual therapy and a decrease in monotherapy in both the US 
and the 3 EU countries. In the US, the majority of newly diagnosed 
patients were being treated with a dual therapy in 2018, showing 
a shift in the treatment of these patients since 2016. Of those 
newly diagnosed patients receiving a dual therapy in 2018, 61% 
are receiving a combination consisting of an endothelin receptor 
antagonist (ERA)+ phosphodiesterase type 5 inhibitor (PDE-5i). 
It is assumed this increase can be attributed to the AMBITION 
trial. Data should be monitored in subsequent years to examine 
whether this uptake is a future continual upward trend and if the 
same level of uptake will occur in the 3 EU countries. Limitations 
of the study are that – in order to meet the screening criteria 
of the TM – participating physicians are medium to high 
prescribers and that only patients receiving PAH-specific drug 
therapy were included in the study.

1.     VA Office of Research and Development. 2016. Retrieved from https://clinicaltrials 
gov/ct2/show/NCT01178073.

2.   Allie N, et al. Abstract 1242-492. ACC 2019, 16-18 March, New Orleans, USA.
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Figure: PAH-specific regimens in EU and USA in 2018 [2] 

Figure used with permission from Ipsos – data are © Ipsos 2019, all rights 
reserved.

Interventional Cardiology
TAVR superior and non-inferior to SAVR in  
low-risk patients 
Two landmark trials comparing transcatheter aortic 
valve replacement (TAVR) with surgical aortic valve 
replacement (SAVR) in low-risk patients have shown 
promising results. The PARTNER 3 trial demonstrated 
that TAVR was superior to SAVR with regard to the 
reduction of death, stroke, or rehospitalisation at 
1 year [1]. Results from the Evolut Low Risk trial 
showed that TAVR with the self-expanding CoreValve 
was non-inferior to SAVR [2].

The randomised, parallel PARTNER 3 trial aimed to evaluate 
TAVR compared with SAVR in low-risk patients with 
symptomatic severe aortic stenosis. A total of 1,000 patients 
were enrolled in the study with a median follow-up of 1 
year. Mean patient age was 73 years, 30% of patients was 
female, and 31% had diabetes mellitus. The mean Society 
of Thoracic Surgeons (STS) risk score was 1.9% (score <4% 
denoted ‘low-risk’, with higher scores indicating a greater 
risk of death within 30 days after surgery). The inclusion and 
exclusion criteria are outlined in Table 1. Primary endpoint of 
the study was a composite of death from any cause, stroke, 
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Table 1: Inclusion and exclusion criteria PARTNER 3 trial. Data from Leon 
et al. (2019)

Inclusion criteria Exclusion criteria
•  Symptomatic high-gradient 

aortic stenosis
•  Patients should be suitable for 

transfemoral access
•  STS risk of 30-day mortality 

<4.0%

• Frailty
• Bicuspid aortic valve
•  Anatomical features increasing 

the risk of complications
•  Left ventricular ejection 

fraction <30%
•  Myocardial infarction <last 

month
•  Stroke or transient ischaemic 

attack <last 90 days
•  Severe aortic or mitral 

regurgitation
•  Moderate mitral stenosis
•  Pre-existing mechanical or 

bioprosthetic valve in any 
position

•  Complex coronary artery 
disease including unprotected 
left main disease

•  Symptomatic carotid or 
vertebral artery disease

•  Anaemia/thrombocytopenia or 
high risk for bleeding

•  Severe lung disease or severe 
pulmonary artery hypertension

•  Body mass index >50 kg/m2
STS, Society of Thoracic Surgeons.

or rehospitalisation at 1 year. Patients who were undergoing 
aortic valve replacement were randomised to TAVR using the 
SAPIEN 3 valve (n=503) or SAVR (n=497). 

The results showed that 8.5% of patients in the TAVR group 
vs 15.1% of patients in the SAVR group (P<0.001 for non-
inferiority and P=0.001 for superiority) experienced all-cause 
mortality, stroke, or rehospitalisation that was related to the 
procedure, valve, or heart failure at 1 year. These findings 

were similar in all prespecified subgroups. The secondary 
outcomes of PARTNER 3 are outlined in Table 2. 

Although these results are very encouraging and make TAVR 
a realistic possibility for a much larger group of patients, the 
study did have some limitations, including the follow-up of 
only 1 year. Therefore, longer follow-up is required to assess 
long-term structural valve deterioration, particularly in a risk 
category where valve durability will be of greater importance.

Another landmark TAVR trial in low-risk patients was the 
Evolut Low Risk trial, assessing safety and efficacy of TAVR 
with the self-expanding CoreValve compared with SAVR [2]. 
A total of 1,403 patients were randomised 1:1 to either TAVR 
(n=725) or SAVR (n=678). Almost two thirds received the self-
expanding CoreValve Evolut while 22.3% received the third-
generation Evolut PRO. Follow-up was 1 year, mean age of 
the patients 74 years, and 35% of the population was female. 
In order to be included in the study, patients needed to have 
severe symptomatic aortic stenosis, their anatomy needed 
to be suitable for TAVR or SAVR, and the STS Predicted 
Risk of Mortality (PROM) score ≤3%. Those who had a 
contraindication for the placement of a bioprosthetic valve, a 
bicuspid valve, or a known hypersensitivity or contraindication 
to all anticoagulation/antiplatelet regimens were excluded 
from the study. The median STS PROM score was 1.9%, and 
13% of patients had had a previous percutaneous coronary 
intervention. Previous coronary artery bypass grafting had 
been performed in 2.2%, 11% had cerebrovascular disease, 
8% had peripheral artery disease, and mean left ventricular 
ejection fraction was 61%. 

It emerged that the primary endpoint of all-cause mortality or 
disabling stroke was 5.3% for TAVR vs 6.7% for SAVR at 24 
months (P<0.05 for non-inferiority and P=NS for superiority). 
All-cause mortality at 2 years was 4.5% for TAVR vs 4.5% 
for SAVR (P>0.05), and disabling stroke occurred in 1.1% of 
patients with TAVR vs 3.5% for those with SAVR (P<0.05). The 
secondary outcomes are shown in Table 3. 

These findings suggest that TAVR with the self-expanding 
CoreValve Evolut is non-inferior to SAVR with regard to the 
primary endpoint of mortality/disabling stroke at 24 months 
for the treatment of severe symptomatic aortic stenosis in 
low-risk patients. However, some outcomes were higher on 
TAVR, such as the need for a permanent pacemaker – as was 
the case in the PARTNER 3 trial – and moderate-to-severe 
paravalvular leak. 

Table 2: Secondary outcomes PARTNER 3 trial. Data from Leon et al. (2019)

Secondary outcomes TAVR SAVR P-value 
Stroke at 30 days 0.6% 2.4% 0.02
New-onset atrial fibrillation at 30 days 5.0% 39.5% <0.001
Death or low Kansas City Cardiomyopathy 
Questionnaire (KCCQ) score at 30 days

3.9% 30.6% <0.001

Death or disabling stroke at 1 year 1.0% 2.9% <0.05
Mild paravalvular aortic regurgitation at 
1 year

29.4% 2.1% <0.05

Moderate-to-severe paravalvular aortic 
regurgitation at 1 year

0.6% 0.5% NS

Length of stay 3 days 7 days <0.001
Permanent pacemaker within 30 days 6.5% 4.0% NS

NS, non-significant. 

INTERVENTIONAL CARDIOLOGY
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Combining the Evolut Low Risk and PARTNER 3 trial findings, 
the results indicate that low surgical risk patients do just as 
well and perhaps even better if they are treated with TAVR 
instead of SAVR over 2 years of follow-up. The researchers 
clearly stated that longer follow-up is needed to be able to 
assess the impact of greater pacemaker insertion rates in the 
long-term as well as evaluating the risk of subclinical leaflet 
thrombosis and structural valve degeneration.

1. Leon M, et al. Abstract 404-08. ACC 2019, 16-18 March, New Orleans, USA.
2. Reardon MJ, et al. Abstract 404-09. ACC 2019, 16-18 March, New Orleans, USA.

Immediate angiography not better than delayed 
angiography in non-STEMI cardiac arrest 
patients
Recent data from the COACT trial shows there may 
be no survival advantage when immediate coronary 
angiography is performed compared with delayed 
angiography in patients who have been successfully 
resuscitated after out-of-hospital cardiac arrest and 
who had no signs of ST-segment elevation myocardial 
infarction (STEMI) [1]. 

The Dutch multicentre COACT trial randomised 552 patients 
with cardiac arrest without signs of STEMI who were to 
undergo immediate coronary angiography (n=273) or delayed 

coronary angiography until after neurologic recovery (n=265). 
All participants underwent percutaneous coronary intervention 
if indicated. The primary endpoint of the trial was survival at 
90 days; secondary endpoints included survival at 90 days 
with good cerebral performance or mild or moderate disability, 
myocardial injury, duration of catecholamine support, markers 
of shock, recurrence of ventricular tachycardia, duration of 
mechanical ventilation, major bleeding, occurrence of acute 
kidney injury, need for renal-replacement therapy, time-to-
target temperature, and neurologic status at discharge from 
the intensive care unit. 

The survival rate at 90 days of patients in the immediate 
angiography group was 65.4%; for the delayed angiography 
group this was 67.2% (OR 0.89; 95% CI, 0.62-1.27; P=0.51). 
The median time to target temperature in the immediate 
angiography group was 5.4 hours vs 4.7 hours in the delayed 
angiography group (ratio of geometric means, 1.19; 95% CI, 
1.04-1.36). Furthermore, no significant differences were 
observed between both groups with regard to the other 
secondary endpoints. These findings led to the conclusion that 
routine immediate angiography in this particular population 
does not seem to be necessary. Instead, target-temperature 
management seems more important. However, researchers 
emphasised that this is a very specific population (e.g. patients 
with STEMI or signs of posterior-wall infarction were excluded), 
which should always be considered when assessing patients 
for one strategy or the other. Also, an important limitation of 
this study is that <20% of patients enrolled in the COACT trial 
suffered from acute unstable coronary lesions at angiography; 
thus, most patients in cardiac arrest undergoing angiography 
did not have clinically significant coronary lesions. This 
means, according to the researchers, that timing of coronary 
angiography (or the performance of coronary angiography in 
itself) may positively affect a very small proportion of the trial 
population only. 

1. Lemkes J, et al. Abstract 410-10. ACC 2019, 16-18 March, New Orleans, USA.

Ticagrelor monotherapy safe after dual 
antiplatelet therapy
Data from the GLASSY trial, an adjudication sub-study 
of the GLOBAL LEADERS trial, showed that ticagrelor 
monotherapy after 1 month of dual antiplatelet 
therapy (DAPT) was non-inferior to conventional 
DAPT in the prevention of all-cause death, non-fatal 
myocardial infarction (MI), non-fatal stroke, or urgent 
target-vessel revascularisation (TVR) at 2 years [1]. 

Table 3: Secondary outcomes Evolut Low Risk trial. Data from Reardon et 
al. (2019).

Secondary outcomes TAVR SAVR P-value 
All-cause mortality at 30 days 0.5% 1.3% >0.05
All-cause mortality or disabling stroke at 
30 days

0.8% 2.6% <0.05

All strokes at 30 days 3.4% 3.4% 1.0
Death, disabling stroke, life-threatening 
bleeding, major vascular complications, 
stage 2/3 kidney injury

5.3% 10.7% <0.05

Major vascular complication at 30 days 3.8% 3.2% >0.05
Life-threatening or disabling bleeding at 
30 days

2.4% 7.5% <0.05

New permanent pacemaker at 30 days 17.4% 6.1% <0.05
Moderate-to-severe paravalvular leak 3.5% 0.5% <0.05
Atrial fibrillation at 30 days 7.7% 35.4% <0.05
Primary endpoint at 1 year 2.9% 4.6% >0.05
Mean aortic gradient at 1 year for TAVR 
vs for SAVR 

8.6 
mmHg

11.2 
mmHg

<0.05

Mean effective orifice area at 1 year 2.3 2.0 <0.05
Mean KCCQ change from baseline at 30 
days

20.0 9.1 <0.05
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Results from the GLOBAL LEADERS trial showed that ticagrelor 
with 1 month of aspirin did not reduce the composite of death 
or Q-wave myocardial infarction compared with 1 year of 
DAPT followed by aspirin [2]. By design, all clinical endpoints 
in the GLOBAL LEADERS trial were investigator-reported 
without central adjudication. The sub-study GLASSY was 
designed to prospectively implement an independent central 
adjudication process of both reported events and potentially 
unreported event triggers to further assess the impact of this 
novel experimental treatment in a large stratified sample of 
patients included in the GLOBAL LEADERS trial. 

Participating sites for GLASSY included Germany, Poland, 
the Netherlands, the United Kingdom, Belgium, Switzerland, 
Austria, Italy, and Bulgaria with a final population of 7,585 
patients (which was 47.5% of the 15,991 participants in 
the GLOBAL LEADERS study) who were assigned to the 
experimental (n=3,794) or control (n= 3,791) groups. At 2 years, 
the experimental group met the non-inferiority criteria for the 
co-primary efficacy endpoint (7.1% vs 8.4%, respectively; rate 
ratio 0.85; 95% CI, 0.72-0.99; P<0.001) but failed to show 
superiority at the pre-specified alpha of 0.025 (P=0.0465). 
Bleeding Academic Research Consortium (BARC) 3 or 5 
bleeding events were identical in the 2 study groups (2.5% vs 
2.5%, respectively; rate ratio 1.00; 95% CI, 0.75-1.33; P=0.99). 
Additionally, the experimental treatment did not increase the 
risk of major bleeding.

These results provide new evidence that discontinuation of 
aspirin after 30 days while continuing ticagrelor alone does 
not expose patients to a higher ischaemic risk compared with 
a standard DAPT for 1 year, and it may reduce the rates of MI 
and stent thrombosis vs aspirin alone.

1.  Valgimigli M, et al. Abstract 408-16. ACC 2019, 16-18 March, New Orleans, USA.
2.  Vrancxks P, et al. Lancet 2018;392:940-949. 

P2Y12 inhibitor monotherapy is a novel 
antiplatelet strategy after short duration DAPT
The primary objective of the study by Hahn et al. was to 
compare P2Y12 inhibitor monotherapy after 3 months 
of dual antiplatelet therapy (DAPT) with 12 months 
of DAPT in a broad spectrum of patients receiving 
current generation drug-eluting stents (DES). 

The working hypothesis was that P2Y12 inhibitor mono-
therapy after 3 months of DAPT would be non-inferior to 12 
months of DAPT at 12 months after the index procedure [1]. 

This prospective, multicentre, randomised, open-label, non-
inferiority trial included almost 3,000 patients (mean age 65 
years, 27% female) who underwent percutaneous coronary 
intervention (PCI) with DES. They were randomised 1:1 to 
either DAPT for 3 months (n=1,495) or 12 months (n=1,498). In 
the former group, after 3 months, aspirin was discontinued and 
P2Y12 inhibitor monotherapy was continued. Stratification 
was performed by type of DES used (i.e. cobalt-chromium 
everolimus-eluting stent vs platinum-chromium everolimus-
eluting stent vs biodegradable polymer sirolimus-eluting 
stent). The primary endpoint was 12-month major adverse 
cardiac and cerebrovascular events (MACCE; a composite of 
all-cause death, myocardial infarction, or stroke). The mean 
duration of aspirin was 96 days in the P2Y12 inhibitor group 
and 365 days in the DAPT group. 

The results showed that the primary outcome (MACCE) at 12 
months was 2.9% for 3 months of DAPT vs 2.5% for 12 months 
of DAPT (P=0.007 for non-inferiority; P=0.46 for superiority). 
The rate for all-cause death was 1.4% vs 1.2% (P=0.61), 
respectively, and for MI 0.8% vs 1.2% (P=0.28) (see Table). 

Table: Clinical outcomes after 3 months vs 12 months of dual antiplatelet 
therapy [1]

Outcome

P2Y12 
inhibitor 
mono-
therapy

(n=1495)

Dual anti-
platelet
therapy

(n=1498)

HR  
(95% CI)

P 
Value

MACCE 42 (2.9%) 36 (2.5%) 1.19 (0.76-1.85) 0.46
Death 21 (1.4%) 18 (1.2%) 1.18 (0.63-2.21) 0.61
Myocardial infarction 11 (0.8%) 17 (1.2%) 0.66 (0.31-1.40) 0.28
Cerebrovascular 
accident 11 (0.8%) 5 (0.3%) 2.23 (0.78-6.43) 0.14

Death or myocardial 
infarction 31 (2.1%) 32 (2.2%) 0.98 (0.60-1.61) 0.94

Cardiac death 11 (0.8%) 13 (0.9%) 0.86 (0.38-1.91) 0.70
Cardiac death or  
myocardial infarction 22 (1.5%) 27 (1.9%) 0.83 (0.47-1.45) 0.50

Stent thrombosis 3 (0.2%) 2 (0.1%) 1.51 (0.36-0.92 0.65
Bleeding BARC type 
2-5 28 (2.0%) 49 (3.4%) 0.58 (0.36-0.92) 0.02

Major bleeding 12 (0.8%) 14 (1.0%) 0.87 (0.40-1.88) 0.72
Net adverse clinical 
and cerebral events 65 (4.5%) 81 (5.6%) 0.81 (0.58-1.12) 0.20

Major bleeding was defined as BARC type 3-5 bleeding. Net adverse clinical  
and cerebral events were defined as MACCE plus BARC type 2-5 bleeding.

INTERVENTIONAL CARDIOLOGY
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Similar MACE rates but higher all-cause 
mortality in PAD patients with diabetes 
Results from the EXSCEL trial suggest that peripheral 
artery disease (PAD) patients were less likely to be 
on optimal medical therapy for secondary prevention 
of cardiovascular (CV) disease, specifically statins, 
beta-blockers, ACE inhibitors, and aspirin [1]. 
Although large studies in patients with diabetes have 
identified agents that lower major adverse cardiovascular 
event (MACE) rates, certain agents increase rates of lower 
extremity amputation (LEA). Especially patients with 
peripheral artery disease run a risk, as they have a greater 
incidence of diabetes and risk for lower extremity amputation. 

The EXSCEL study tested the effects of the GLP-1 agonist 
exenatide vs placebo on the rates of the primary composite 
MACE endpoint (i.e. CV death, myocardial infarction, or stroke) 
and a post-hoc analysis assessed the association of PAD with 
rates of MACE, LEA, and the effects of exenatide vs placebo 
in patients with and without PAD. The 2,800 enrolled PAD 
patients were numerically less likely to be on statin (65.8% vs 
75.3%), betablockers (45.4% vs 58.1%), ACE inhibitor (45.2% 
vs 49.5%), and aspirin (57.3% vs 65%) compared with those 
without PAD. No difference was observed in rates of MACE in 
patients with or without PAD (HR adjusted 1.07; 95% CI, 0.95-
1.20; P=0.29). However, patients with PAD had higher rates 
of all-cause mortality (HR adjusted 1.39; 95% CI, 1.21-1.61; 
P<0.001), and higher rates of lower limb events (HR adjusted 
4.99; 95% CI, 4.15-5.99; P <0.001). The effect of exenatide 
vs placebo on MACE events in the PAD population (HR 0.85; 
95% CI, 0.69-1.04) was similar to the effect in the no PAD 
population (HR 0.94; 95% CI, 0.84-1.04; Interaction P=0.42). 
The effect of exenatide vs placebo on lower limb events in 

the PAD population (HR 0.83; 95% CI, 0.66-1.04) was similar 
to the effect in the no PAD population (HR 0.96; 95% CI, 0.74-
1.24; P=0.4). However, the trial was not designed or powered 
to observe a difference in lower extremity events.

The researchers concluded that PAD patients were less likely 
to be on optimal medical therapy for secondary prevention 
of CV disease, specifically statins, beta-blockers, ACE 
inhibitors, and aspirin. PAD patients had similar adjusted 
rates of MACE when compared with patients without PAD, 
yet they had higher rates of CV and all-cause mortality, and 
higher adverse lower limb events including LEA and limb 
revascularisation. Exenatide was not associated with LEA 
in patients with diabetes with and without baseline PAD. 
However, dedicated trials in PAD powered for limb outcomes 
are necessary to definitively determine the benefits of GLP1 
agonists in this population. 
1.  Badjatiya A, et al. Abstract 1007-03. ACC 2019, 16-18 March, New Orleans, USA.

Lower rates stroke/SE with DOACs in frail non-
valvular AF patients 
Results suggest that DOACs are associated with lower 
rates of stroke/systemic embolism (SE) and varying 
rates of major bleeding compared with warfarin in 
frail non-valvular atrial fibrillation (AF) patients [1].

AF is the most common arrhythmia in the elderly, and it is an 
independent risk factor for stroke [2]. Also, the prevalence of 
frailty increases steadily with age, from approximately 4% at 
65-69 years of age to nearly 26% at 85 years or above [3]. It 
is estimated that non-valvular AF patients have a 4-times 
higher odds of being classified as frail than patients without 
non-valvular AF [4], and despite the high prevalence of AF 

Vascular Medicine 

The authors concluded that in this prospective, open-label, 
randomised trial, P2Y12 inhibitor monotherapy after 3 months 
of DAPT was non-inferior to 12 months of DAPT for the primary 
endpoint of MACCE at 12 months after the index procedure. The 
3-month landmark analysis and per-protocol analysis showed 
consistent results. Moreover, P2Y12 inhibitor monotherapy 
was associated with lower risk of bleeding compared with 

prolonged DAPT. Although these results need to be validated 
in well powered blinded trials, these data raise the hypothesis 
that P2Y12 inhibitor monotherapy after short duration of DAPT 
may be a novel antiplatelet strategy balancing ischaemic and 
bleeding risk in patients undergoing PCI.

1. Hahn J-Y, et al. Abstract 410-16. ACC 2019, 16-18 March, New Orleans, USA.
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among frail elderly patients, fewer frail AF patients receive oral 
coagulants compared with non-frail patients [5,6]. Even so, very 
few real-world studies have examined the comparative efficacy 
and safety outcomes between non-vitamin K antagonist oral 
coagulants (DOACs) and warfarin in the frail elderly non-
valvular AF population [7,8]. 

Prof. Gregory Lip (University of Birmingham, United Kingdom) 
presented the results of a retrospective, observational study 
of frail non-valvular AF patients who initiated apixaban, 
dabigatran, rivaroxaban, or warfarin using Medicare data and 
3 US commercial claims databases. Frailty was defined using 
the algorithm defined by Segal et al. The results showed that 
among non-valvular AF patients aged ≥65 years (n=258,989), 
38% met frailty criteria. They identified 98,375 frail patients 
with non-valvular AF, including 18.8% on apixaban, 6.4% on 
dabigatran, 26.1% on rivaroxaban, and 48.7% warfarin patients. 
The mean frailty indicator score was 0.4. Before propensity 
score matching (PSM), >90% of patients had CHA2DS2-VASc 
scores ≥4, and >80% had HAS-BLED scores ≥3. After PSM, 
17,750 apixaban-warfarin, 6,204 dabigatran-warfarin, and 
24,388 rivaroxaban-warfarin PSM pairs were included in the 
analysis. The mean follow-up time was 7-8 months. After PSM, 
all baseline characteristics were balanced between the matched 
cohorts. Approximately 50.5% of apixaban, 38.6% of dabigatran, 
and 52.3% of rivaroxaban (10 or 15 mg) patients were on a 
lower dose (2.5 mg, 75 mg, and 10 or 15 mg, respectively). 

Compared with warfarin, all DOACs were associated with a 
lower risk of stroke/SE. Apixaban and rivaroxaban patients 
had a lower risk of ischaemic stroke compared with warfarin 
patients. Apixaban and dabigatran use were associated with 
a lower risk of haemorrhagic stroke vs warfarin use, and 
apixaban was associated with a lower risk of major bleeding 
compared with warfarin. Dabigatran was associated with a 
similar risk and rivaroxaban was associated with a higher risk 
of major bleeding compared with warfarin. Gastrointestinal 
bleeding was the most prevalent type of major bleeding with 
apixaban being associated with a lower risk and dabigatran and 
rivaroxaban associated with a higher risk vs warfarin. All DOACs 
were associated with a lower intracerebral haemorrhage risk vs 
warfarin. 

1.  Lip GYH, et al. J Am Coll Cardiol. 2019;73(9):432. DOI: 10.1016/S0735-
1097(19)31040-X.

2. Fumagalli S, et al. Aging Clin Exp Res. 2010;22(2):129-133.
3. Song X, et al. J Am Geriatr Soc. 2010;58(4):681-7.
4. Polidori A, et al. Arch Gerontol Geriatr. 2013;57(3):325-7.
5.  Oqab Z, et al. J Atr Fibrillation. 2018;10(620):1870.
6. Induruwa I, et al. Geriatr Gerontol Int. 2017;17(11):2178-2183.
7. Martinez BK, et al. J Am Heart Assoc. 2018;7(8):e008643.
8. Ozaki M, et al. J Am Coll Cardiol. 2018;71(11):A286.

Similar rates of stroke/SE associated with 
DOAC vs warfarin use in obese non-valvular 
AF patients: Results from an observational 
registry 
The retrospective study of obese non-valvular atrial 
fibrillation (AF) patients who initiated apixaban, 
dabigatran, rivaroxaban, or warfarin between January 
2013 and September 2015 showed that there is 
no difference between these DOACs with regard to 
stroke/systemic embolism (SE) rates when compared 
with warfarin [1]. Apixaban had a lower rate of major 
bleeding but it was not significantly different for 
dabigatran or rivaroxaban in comparison to warfarin. 

These results, presented by Dr Steven Deitelzweig (Ochsner 
Health System, USA), were derived from the ARISTOPHANES 
population and pooled CMS Medicare data with 4 US 
commercial claims databases. This covers >180 million 
beneficiaries annually (approximately 56% of the US 
population). A total of 62,143 obese patients (19.3 %) with 
non-valvular AF were included: 13,130 (21.1%) on apixaban, 
5,349 (8.6%) on dabigatran, 20,278 (32.6%) on rivaroxaban, 
and 23,386 (37.6%) on warfarin. Propensity score matching 
was used to balance baseline characteristics between 
patients prescribed each DOAC and warfarin: apixaban 
(n=10,649)-warfarin (n=10,649), dabigatran (n=4,808)-
warfarin (n=4,808), and rivaroxaban (n=14,527)-warfarin 
(14,527). Before propensity score matching, warfarin patients 
were the oldest and had the highest CCI, CHA2DS2-VASc, 
and HAS-BLED scores compared with DOAC patients. The 
mean follow-up time ranged between 6 and 8 months. Mean 
ages were 71, 69, and 71 years for the apixaban-warfarin, 
dabigatran-warfarin, and rivaroxaban-warfarin cohort pairs, 
respectively. The mean CHA2DS2-VASc scores were 3.9, 3.7, 
and 3.9 for the apixaban-warfarin, dabigatran-warfarin, and 
rivaroxaban-warfarin cohort pairs, respectively. The results 
are outlined in the Table.

Limitations of the study include propensity score matching 
being conducted between each cohort pair, which means the 
results are not comparable across all matched populations. 
Also, only associations could be concluded from this study 
as there are potential residual confounders such as over-the-
counter use of aspirin or warfarin treatment dose change. 

1. Deitelzweig S, et al. J Am Coll Cardiol. 2019;73(9):435. DOI: 10.1016/S0735-
1097(19)31043-5.

VASCULAR MEDICINE



20 CONFERENCE REPORT - ACC

Convincing evidence of the role of icosapent in 
reducing subsequent CV events 
A recent analysis of the REDUCE-IT trial has 
demonstrated that icosapent ethyl 2 g twice daily was 
superior to placebo in reducing triglycerides (TGs), 
cardiovascular (CV) events, and CV death among 
patients with high TGs and high cardiovascular risk [1].

Previous results from the REDUCE-IT showed that icosapent 
ethyl reduced the risk of a first ischaemic event by 25% (i.e. 
the primary composite endpoint of CV death, myocardial 
infarction, stroke, coronary revascularisation, or hospitalisation 
for unstable angina) [2]. The current REDUCE-IT analysis 
presented by Deepak Bhatt (Brigham and Women’s Hospital, 
USA) examined total ischaemic events. 

The aim of the multicentre, randomised, double-blind REDUCE-
IT trail was to assess the safety and benefit of icosapent ethyl 
compared with placebo in reducing total CV events among 
patients with high triglycerides. The study was set up by 
randomising 8,179 eligible patients 1:1 to either icosapent 
ethyl (2 g twice daily with food) (n=4,089) or matching 

placebo (n=4,090). Patients needed to be aged >45 years with 
established CV disease or age >50 years with diabetes and ≥1 
additional risk factor, fasting TG level between 135-499 mg/
dL, low-density lipoprotein (LDL) cholesterol level between 41 
and 100 mg/dL, and stable dose of statin for ≥4 weeks in order 
to be eligible for inclusion. Mean patient age was 64.0 years 
and 28% was female. Median baseline TG was 216 mg/dL, and 
median baseline LDL-cholesterol was 75 mg/dL); 71% had a 
history of atherosclerosis and 29% had diabetes mellitus. 

After a median follow-up of 4.9 years, 55.2% first primary 
endpoint events and 44.8% of subsequent primary endpoint 
events occurred. The total number of primary endpoint events 
was reduced with icosapent ethyl: this was 61 vs 89 per 1,000 
patient years for icosapent ethyl vs placebo, respectively (RR 
0.70; 95% CI, 0.62-0.78; P<0.0001; see Figure). For second events, 
a further 32% reduction was seen as well as a 31% reduction of 
third events and a 48% reduction in fourth or subsequent events 
(total events reduction 30% when compared to placebo). 
 
Each component of the primary composite endpoint was 
also reduced with icosapent ethyl as well as the total key 

Table: Comparison of stroke/SE and major bleeding rate [1] 

NOAC Reference Hazard Ratio (95% CI) P-value
Incidence Rate 

(per 100 Person-years)
Apaxiban vs Warfarin (ref.)
 Stroke/SE
  Ischaemic
  Hemorrhagic
 Major Bleeding
  GI Bleeding
  ICH
Dabigatran vs Warfarin (ref.)
 Stroke/SE
  Ischaemic
  Hemorrhagic
 Major Bleeding
  GI Bleeding
  ICH
Rivaroxaban vs Warfarin (ref.)
 Stroke/SE
  Ischaemic
  Hemorrhagic
 Major Bleeding
  GI Bleeding
  ICH

n=10,649
1.5
1.2
0.3
4.1
1.9
0.4

n=4,808
1.5
1.3
0.2
4.9
2.4
0.4

n=14,527
1.5
1.1
0.3
6.4
3.7
0.4

n=10,649
1.8
1.4
0.4
6.8
3.2
0.8

n=4,808
1.3
0.9
0.3
4.9
2.4
0.6

n=14,527
1.8
1.2
0.5
6.5
2.9
0.9

0.77 (0.59-1.02)
0.82 (0.60-1.13)
0.66 (0.36-1.23)
0.56 (0.47-0.65)
0.56 (0.44-0.70)
0.50 (0.31-0.81)

1.16 (0.76-1.77)
1.35 (0.84-2.17)
0.62 (0.22-1.71)
0.81 (0.64-1.03)
1.00 (0.73-1.38)
0.65 (0.32-1.34)

0.84 (0.67-1.04)
0.92 (0.71-1.19)
0.55 (0.34-0.88)
0.98 (0.88-1.10)
1.28 (1.10-1.50)
0.47 (0.32-0.68)

0.071
0.234
0.193

<0.001
<0.001

0.005

0.490
0.222
0.354
0.079
0.966
0.245

0.112
0.527
0.013
0.734
0.002

<0.001

0.0 0.5 1.0 1.5 2.0
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secondary endpoint events (32 vs 44 per 1,000 patient years 
for icosapent ethyl vs placebo, respectively; RR 0.72; 95% CI, 
0.63-0.82; P<0.0001). This provides further evidence of the 
significant benefit observed in the top line results reported late 
last year, and arguably provides a greater understanding of the 
magnitude of benefit.

1. Bhatt DL, et al. J Am Coll Cardiol 2019;Mar 18. [Epub ahead of print].
2. Bhatt DL, et al. N Engl J Med 2019;380:11-22.

Clopidogrel monotherapy after 1-month DAPT 
may be beneficial in stent patients
Outcomes of the STOPDAPT-2 trial show that 1 
month of dual antiplatelet therapy (DAPT) followed by 
clopidogrel monotherapy offers a net clinical benefit 
when it comes to ischaemic and bleeding events 
in comparison with 12 months of DAPT consisting 
of aspirin and clopidogrel after the implantation of 
cobalt-chromium everolimus-eluting stents [1]. 

STOPDAPT-2 was a Japanese study involving 89 centres and 
>3,000 patients. A total of 38% of these patients had acute 
coronary syndrome. Patients received DAPT for the first month 
(clopidogrel or prasugrel and aspirin); after that period, they were 
randomised to clopidogrel monotherapy or DAPT (clopidogrel 
and aspirin) through 1 year. The primary endpoint of the study 
was a composite of cardiovascular (CV) death, myocardial 
infarction (MI), definite stent thrombosis, stroke, or thrombolysis 
in myocardial infarction major/minor bleeding at 12 months. 

The results suggested clopidogrel monotherapy was superior to 
12 months of DAPT with regard to the primary endpoint of net 
adverse CV events as the rates were 2.4% and 3.7%, respectively 
(superiority P=0.04), and the secondary endpoint of thrombolysis 
in myocardial infarction major/minor bleeding (0.04% vs 1.5%; 
superiority P=0.004). With regard to the major secondary 
ischaemic endpoint (i.e. composite of cardiovascular death, 
MI, definite stent thrombosis, or stroke at 1 year), clopidogrel 
was noninferior to DAPT; the rates were 2.0% and 2.5% (non-
inferiority P=0.005), respectively. There were no differences in 
adverse event rates at 1 year between groups. It was noted that 
the rates for definite and probable stent thrombosis were very 
low. In the subgroup analyses, similar results were seen, apart 
from outcomes in patients with severe chronic kidney disease, 
who did better when receiving 12 months of DAPT.

An important remark needs to be made on the role of 
intravascular imaging in this study, as this reached almost a 

100% uniformity. This reflects the high standard of imaging 
in Japan, which may account for the observed (very) low 
event rates. This may not be the case in other parts of the 
world, and perhaps limits the generalisability of the results. 
Another concern is the high rate of non-responders to 
clopidogrel caused by the CYP2C19 carrier gene, which is 
often unknown when managing these patients. 
1. Watanabe H, et al. Abstract 410-14. ACC 2019, 16-18 March, New Orleans, USA.

Early discharge and home treatment feasible 
for low-risk pulmonary embolism patients
Patients with acute low-risk pulmonary embolism 
(PE), which includes the absence of right ventricular 
dysfunction and intracardiac thrombi, can be 
discharged early and further treated at home with 
rivaroxaban. This strategy has shown to be effective, 
safe, as well as feasible in the Home Treatment of 
Pulmonary Embolism (HoT-PE) trial [1]. 

The HoT-PE trial was a prospective, international, multicentre, 
single-arm phase 4 trial with 3-month follow-up (plus 1-year 
follow-up for survival). Primary outcome was recurrent 
symptomatic venous thromboembolism (VTE), or death due 
to recurrent PE, within 3 months of enrolment. A total of 525 
patients with objectively confirmed PE within 24 hours of 
presentation were enrolled. These patients received the first 
dose of rivaroxaban 15 mg twice daily in the hospital and 
continued for 3 weeks after discharge, followed by rivaroxaban 
once daily 20 mg, or 15 mg in select patients for at least 3 
months. The mean age of patients was 56.7 years, 45.7% were 
female, 98.5% were white, and 6.2% had active cancer. 

The primary efficacy outcome of recurrent symptomatic VTE 
or fatal PE within 3 months occurred in 0.6% of the intent-to-
treat population (these 3 events were all cases of recurrent 
PE). Furthermore, 2.3% of patients were hospitalised as 
a result of suspected recurrent PE or bleeding. Safety 
outcomes showed low rates of adverse events, such as 
major bleeding (6/519 patients), any clinically relevant 
bleeding (31/519 patients), and at least one serious adverse 
event (8/519 patients). There were 2 deaths during the trial; 
these were both caused by advanced cancer. These findings 
support selecting of appropriate PE patients for ambulatory 
treatment with a direct oral anticoagulant, which helps to 
reduce hospital-related complications and rationalise the 
use of healthcare resources.

1.  Konstantinides SV, et al. Abstract 402-16. ACC 2019, 16-18 March, New Orleans, USA.
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