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Game-changing therapies and procedures

This report was compiled from notifications posted by the ACC on the internet 
during the meeting. 

Dr Dalby did not attend in person, but did extensive reading on the ACC site and 
in relevant journals. Rather than many ‘groundbreaking’ results, the most important 
reports could be described as ‘game changing’ in relation to known therapies and 
procedures.

Dyslipidaemia

Targeting elevated triglycerides (REDUCE-IT trial)

Dr Deepak Bhatt reported on the 
REDUCE-IT trial,1 which recruited 19 212  
patients who were followed for 4.9 years. 
Patients had either known cardiovascu-
lar (CV) disease or were at high risk. All 
were already receiving statin treatment 
with a relatively well-controlled low-
density-lipoprotein cholesterol (LDL-
C) level and elevated serum triglycerides 
(1.7-5.6mmol). These patients were ran-
domised 1:1 to icosapent ethyl 2g twice 
daily or placebo. At one year triglycerides 
were reduced by 0.44mmol vs 0.05mmol 

with placebo. The combined endpoint of 
CV death, non-fatal myocardial infarc-
tion (MI), stroke, coronary revascularisa-
tion or unstable angina was reduced from 
22.0% in the placebo group to 17.2%. 
First and subsequent events decreased 
from 89 to 61 per 1 000 patient years 
(30%). Increased rates of atrial fibrilla-
tion (AF) and atrial flutter (+1.4%) and 
serious bleeding (+0.6%) were noted. 
The dose of icosapent ethyl employed in 
REDUCE-IT was higher than that tested 
in any earlier trial. 

Lipid-lowering with an inhibitor of ATP citrate lyase (bempedoic acid) 
In the CLEAR Wisdom trial of 779 patients 
with heterozygous familial hypercholes-
terolaemia or atherosclerotic cardiovas-
cular disease (ASCVD) taking maximally 

tolerated doses of statins, bempedoic acid 
180mg daily was safe and effective over 52 
weeks in reducing LDL-C by 15.1% vs a 
2.4% increase in placebo-treated patients.2 
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“Almost 2 out of 3 
renal denervation-
treated patients 
required the 
addition of 
antihypertensive 
therapy but at lower 
doses and with 
fewer medications 
than controls.”

Apolipoprotein B fell 9.3% vs a 3.7% 
increase with placebo. A future outcomes 

trial would be required to establish the 
value of this agent. 

Large absolute risk reductions with alirocumab in acute coronary 
syndrome (ACS) and polyvascular disease
The ODYSSEY Outcomes study inves-
tigated the effect of the proprotein 
convertase subtilisin kexin 9 (PCSK9) 
inhibitor, alirocumab, in 18 924 patients 
on maximally tolerated statin treatment 
whose LDL-C remained above 1.8mmol 
or (in a minority) had an apolipoprotein 
B >0.8mmol or non-high-density lipo-
protein cholesterol >2.59. Alirocumab 
reduced major adverse cardiovascular 
events (MACE) significantly and there 
were fewer deaths. Jukema and co-
authors3 showed that the subgroup with 
polyvascular disease (1 405 patients), who 
had concurrent peripheral artery disease 
(PAD) or cerebrovascular disease or both, 

had a much greater risk of MACE and 
death. Larger absolute reductions in those 
risks were observed with the PCSK9 
inhibitor.

In another presentation from ODYSSEY 
Outcomes, Bittner and colleagues4 found 
that baseline lipoprotein(a) [Lp(a)] con-
centration in placebo-treated patients was 
predictive of subsequent MACE inde-
pendent of LDL-C. Alirocumab effected a 
greater reduction in Lp(a) when the levels 
were higher at baseline. The proportion 
of MACE reduction attributable to the 
change in Lp(a) related to the magnitude 
of change in Lp(a) independent of the 
change in LDL-C.

Hypertension
Renal artery ultrasound denervation lowers blood pressure in blinded, 
sham-controlled trial
Previous studies involving renal artery 
denervation were methodologically flawed 
and failed to provide convincing evidence 
that a sustained reduction in blood pres-
sure was achieved. The RADIANCE-
HTN SOLO5 trial was conducted using 
the Paradise endovascular ultrasound 
system in 146 patients off  all antihyper-
tensive treatment for four weeks. Actively 

treated patients were compared to sham 
controls. At two months daytime ambula-
tory systolic blood pressure was reduced 
8.5mmHg vs 2.2mmHg in sham-oper-
ated controls (P=0.0001). Almost 2 out 
of 3 renal denervation-treated patients 
required the addition of antihypertensive 
therapy but at lower doses and with fewer 
medications than controls. 

Hypertension among black African patients – CREOLE Study
Undertaken in six countries in sub-Saha-
ran Africa, the CREOLE trial investigated 
three combination therapies to lower 
blood pressure. The results were pub-
lished to coincide with the ACC congress. 
This study was led by the late Professor 
Bongani Mayosi (South Africa) and Dr 
Dike Ojji (Nigeria). Seven hundred and 

twenty-eight untreated black patients with 
hypertension were treated for six months. 
Amlodipine plus either hydrochlorothi-
azide or perindopril was more effective 
than perindopril plus hydrochlorothiazide 
at lowering blood pressure at six months 
in these black African patients.6

Diabetes
DECLARE subgroup analyses of dapagliflozin therapy
Sodium-glucose cotransporter-2 (SGLT2) 
inhibitors recently received approval to 
lower blood glucose in the treatment of 
type 2 diabetes. Their action increases 
the excretion of glucose in the urine 
and is accompanied by a diuretic effect. 

Empagliflozin was shown to improve the 
prognosis in patients with heart failure. 
The DECLARE-TIMI 58 trial demon-
strated that the incidence of MACE with 
dapagliflozin was non-inferior to placebo. 
Three sub-group analyses were presented 
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Coronary artery disease
P2Y12 inhibitors in post-ST elevation myocardial infarction (STEMI) 
patients treated with fibrinolysis
The TREAT study8 enrolled 3 799 patients 
<75 years old presenting with STEMI 
who were treated with fibrinolysis. 
Patients were randomised to clopidogrel 
or ticagrelor. There was a low incidence 
of percutaneous coronary intervention 

(PCI) throughout the study. No differ-
ences were observed in the combined end-
point of CV mortality, MI or stroke (HR 
0.93; 95% CI, 0.73-1.18); neither were 
there differences in major, fatal, or intrac-
ranial bleeding.

Anticoagulat plus P2Y12 inhibition with/without aspirin in AF patients 
undergoing PCI after ACS
Dr M de May presented the AUGUSTUS 
trial,9 a 4x4 factorial trial in patients after 
elective PCI or PCI following an ACS 
who had concurrent AF, comparing the 
Factor Xa inhibitor apixaban 5mg bd + 
a P2Y12 inhibitor with or without aspirin 

to vitamin K antagonism with warfarin 
(INR 2-3) + a P2Y12 inhibitor with or 
without aspirin. Four thousand six hun-
dred and fourteen patients were followed 
for 180 days. Clopidogrel was the P2Y12 
inhibitor used in 92% of patients. The 

at this meeting.7 While the event rate in 
patients with PAD was more frequent, 
dapagliflozin’s effect was not modified. 
This is in contrast to findings in the cana-
gliflozin trial in which amputations were 
more frequent in the active-treatment 
group.

In patients with prior MI, dapagliflozin 
reduced the MACE rate by 16% (absolute 

risk reduction 2.6%). There was no effect 
on MACE in the patients without previ-
ous MI. In the subgroup of patients with 
heart failure with reduced ejection frac-
tion (HFrEF) CV death or hospitalisa-
tion for heart failure was reduced by 38% 
vs 12% for those in heart failure without 
HFrEF (Figure 1).

Figure 1. CV death and hospitalisation in DECLARE-TIMI 58: Outcomes with dapagliflozin compared to 
placebo for patients with and without HFrEF
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“The shorter 
duration of DAPT 
was non-inferior to 
DAPT for one year 
for the primary 
endpoint of MACCE 
12 months after the 
index procedure and 
reduced the risk of 
bleeding compared 
with prolonged 
DAPT.”

incidence of major bleeding or clinically 
relevant non-major bleeding was 10.5% 
with apixaban and 14.7% with warfarin 
(P<0.0001). More bleeds were observed 
in the aspirin-taking arms. The results 
of AUGUSTUS (apixaban) are consist-
ent with those of the WOEST (warfarin), 

PIONEER AF-PCI (rivaroxaban), and 
RE-DUAL PCI (dabigatran) trials, sug-
gesting that it is safe to treat patients 
with AF with an anticoagulant and P2Y12 
inhibitor (predominantly clopidogrel) 
without aspirin. 

Dual antiplatelet therapy and stenting 
STOP-DAPT was a study of 3 015 
patients after coronary stenting (62% 
stable patients) randomised to dual anti-
platelet treatment (DAPT) for one month 
followed by clopidogrel monotherapy for 
five years vs DAPT for 12 months fol-
lowed by aspirin for five years. At one 
year, the composite of death, MI, stroke, 
thrombolysis in myocardial infarction 
(TIMI) major or minor bleeding was 
2.4% in the one-month DAPT group vs 
3.7% with 12-month DAPT. Bleeding was 
three times more frequent in the 12-month 
group.

The Korean SMART CHOICE study 
was conducted in a broad spectrum of 
3 000 patients receiving a variety of cur-
rent-generation drug-eluting stents. It 
compared P2Y12 inhibitor monotherapy 
after three months DAPT to 12 months 
continuous DAPT. The shorter duration 
of DAPT was non-inferior to DAPT for 
one year for the primary endpoint of 
major adverse cardiovascular and cer-
ebrovascular events (MACCE) 12 months 
after the index procedure and reduced the 
risk of bleeding compared with prolonged 
DAPT (Figure 2).

Figure 2. SMART CHOICE: MACCE outcome at one year comparing three months DAPT followed by P2Y12 
monotherapy to 12 months continuous DAPT
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“The improved 
results of HeartMate 
3 should encourage 
wider application 
of LVAD technology 
in a lower-risk 
population.”

Radial access strategy

In a poster presentation, Dr TJ Gluckman 
reported on a ‘real-world’ observational 
study assessing bleeding related to PCI. 
The lowest incidence of bleeding was 
seen with radial access (2%) vs a vascu-
lar closure device + bivalirudin (3.2%) 
vs a vascular closure device alone (5.4%) 
vs bivalirudin alone (5.8%) vs no bleed-
ing avoidance strategy (9.6%). Adding 
bivalirudin to radial access resulted in 
a very small incremental benefit (only 

0.3% less bleeding) and was considered 
unnecessary. 

However it seems that the last word in 
arterial access has not yet been spoken. 
The SAFARI-STEMI trial randomly 
assigned 2 292 patients with STEMI to 
radial or femoral access. This study found 
no differences in 30-day mortality (1.5% 
radial vs 1.3% femoral), subsequent MI, 
thrombosis or bleeding.

Reversal of ticagrelor effects
PB2452 given intravenously provided 
immediate and sustained reversal of 
the antiplatelet effects of ticagrelor.10 
Reversal occurred within five minutes and 

was sustained for 20 hours. At 48 hours, 
platelet aggregation was suppressed by 
80%. The investigators found no evidence 
of rebound in platelet activity.

AF
The Apple Heart Study was an obser-
vational study in 419 297 self-enrolled 
individuals who possessed an Apple® 
watch and mobile phone to establish the 
frequency of AF in a general popula-
tion. Notification of an abnormal pulse 
rhythm was received from 2 161 partici-
pants (0.52%). Of this group, 658 were 
sent ECG patches to wear for seven days 
to detect whether AF was present. Four 
hundred and fifty patches were returned. 
AF was identified in 34% of the 450. The 
incidence of AF was greater than 3% in 
participants aged 60 or more and 0.16% 

in participants under 40. Participants 
were advised to contact a study doctor for 
advice; 57% of the participants consulted 
their own doctor, regardless of whether or 
not the study doctor was contacted.

The Alcohol-AF study was conducted 
in 140 patients with AF who were moder-
ate drinkers (>10 drinks a week; average 
16). The group who abstained from alco-
hol reduced their recurrence of AF by 
20% (53% vs 73%), their mean burden of 
AF (5.6% vs 8.2%) and hospitalisation for 
AF (9% vs 20%). In the abstinence group 
body mass index fell by 1.2kg/m2. 

Pacing
Antibiotic envelope around device reduces infection
In the WRAP-IT study11 6 983 patients 
undergoing device implantation were ran-
domised to insertion of an absorbable 
antibiotic-eluting envelope surrounding 
the device vs standard procedure. All 
patients received the usual parenteral 

prophylactic antibiotic regimen. The 
envelope reduced infection requiring 
system extraction or revision, long-term 
antibiotic therapy for infection recurrence 
or death within 12 months (0.7% vs 1.2%; 
P=0.04). 

Heart failure
Pioneer-HF
The PARADIGM trial demonstrated the 
superiority of valsartan-sacubitril over 
enalapril in the treatment of patients with 
chronic heart failure. PIONEER-HF12 
investigated the effects of valsartan-sacu-
bitril vs enalapril in patients with acute 

decompensated heart failure over eight 
weeks using NT-proBNP as a surrogate 
endpoint. Valsartan-sacubitril reduced 
NT-proBNP to a greater extent than enal-
april (47% vs 25%). Though not powered 
for clinical outcomes, there were fewer 
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“Taken together 
the results of 
PARTNER-3 and 
EVOLUT LOW 
RISK suggest that 
patients do as well, 
if not better, with 
TAVR compared 
to SAVR over two 
years.”

deaths and rehospitalisations with valsar-
tan-sacubitril, against a greater frequency 
of hyperkalaemia and hypotension. There 
were no differences in worsening kidney 
function between the two groups.

A rise in pulmonary artery pressure 
precedes the onset of clinical heart fail-
ure by some weeks, which could allow 
for preventive treatment to be insti-
tuted before symptoms develop. The 
CardioMEMS-HF Post-approval Study 
evaluated ambulatory haemodynamic 

monitoring with an implantable pul-
monary artery pressure sensor to guide 
therapy in patients with NYHA Class III 
heart failure. In this post-approval study, 
1 200 sensors were implanted; 850 patients 
completed 12 months of follow-up. 
Device-related complications occurred in 
<0.5%. Heart failure hospitalisation was 
decreased by 58% and the combination of 
heart failure hospitalisation and death by 
44% compared to the year before enrol-
ment (Figure 3).

Figure 3. CardioMEMS-HF system: Ambulatory haemodynamic monitoring with an implantable 
pulmonary artery pressure sensor
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The MOMENTUM 3 trial13 compared 
the HeartMate 3® left ventricular assist 
device (LVAD), a magnetically levitated 
centrifugal pump, to HeartMate 2® in 
1 028 patients with advanced heart fail-
ure. HeartMate 3® was superior by 16% 
at two years in respect of survival free of 
disabling stroke or reoperation to remove 
or replace a malfunctioning device (76.9% 
vs 64.8%). There was an almost 80% 

reduction in the need for pump replace-
ment. Compared with HeartMate 2®, for 
every 100 patients treated with HeartMate 
3®, there were 20 fewer strokes (9.4% vs 
19.4%), 22 fewer pump thromboses, and 
68 (38%) fewer bleeds. These improved 
results should encourage wider applica-
tion of LVAD technology in a lower-risk 
population.

Heart valves
Transcatheter mitral and aortic valve procedures

In the COAPT trial,14 614 symptomatic 
heart failure patients with grade 3-4 mitral 
regurgitation (MR) on maximally toler-
ated guideline-directed medical therapy 
(GDMT), were randomised to transcath-
eter mitral valve leaflet approximation 
with the MitraClip® or GDMT alone. 
There was marked reduction in the sever-
ity of MR and no increase in left ven-
tricular end-diastolic volume (LVEDV). 
Results at 24 months showed a reduction 
in heart failure hospitalisation (35.8% 
vs 67.9%), the need for LVAD or heart 
transplantation (4.4% vs 9.5%) and all-
cause mortality (29.1% vs 46.1%). Rates 
of worsening tricuspid regurgitation and 
stroke were similar. The COAPT results 
contrast with those of MITRA-FR which 

found no benefit in such patients. Possible 
reasons for this difference are that MR 
was more severe and LVEDV was greater 
in MITRA-FR, whereas the procedural 
success rate was higher in COAPT.

PARTNER 315 and EVOLUT LOW 
RISK16 compared surgical aortic valve 
replacement (SAVR) with transcatheter 
aortic valve replacement (TAVR) in low-
risk patients with severe symptomatic 
aortic stenosis. In the former trial TAVR 
was superior to SAVR in reducing death, 
stroke and rehospitalisation at one year. 
In the latter, TAVR was non-inferior to 
SAVR in respect of death and disabling 
stroke. Taken together the results suggest 
that patients do as well, if  not better, with 
TAVR compared to SAVR over two years.

Aortic dissection
Dr K A Eagle presented results from the 
International Registry of Acute Aortic 
Dissection (IRAD) which identified 9 000 
patients between 1996 and 2019. The most 
common risk factors for dissection were 
hypertension, smoking and atherosclero-
sis. In both type A and type B dissections, 
improvements in in-hospital mortality 
and five-year survival were noted. In type 

A, in-hospital mortality fell from 26.2% 
to 16.2% and five-year survival increased 
from 81.9% to 88.5%. In type B, in-hospi-
tal mortality fell from 10.2% to 7.4% and 
five-year survival increased from 74% to 
83.7%. Endovascular therapy for type B 
increased from 19.5% to 31.2% while sur-
gery decreased from 15% to 6.1%. 

Depression in heart disease
Screening for depression in patients 
after ACS failed to show benefit in the 
CODIACS-QOL trial.

The Hopeful Heart trial found that 

collaborative care for patients with heart 
failure improved quality of life. There 
were no differences in hospital readmis-
sion or mortality. 
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