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Objectives

1. Apple Watch: the future of monitoring?
2. An old friend returns: Colchicine for myocardial infarction
3. SGLT2 blockers for nondiabetics?
4. Patients with HF with preserved EF: anything new?
5. How low can you get your LDL? PCSK9 inhibition
6. Not too much, not too little, just enough sleep will prevent an Mi
7. Subcutaneous ICDs: let’s spare the vein!

• Update your knowledge on several key areas in cardiology
• Learn about new technologies that may be of use for your 

patients
• Understand the potential new treatments in heart failure patients 

with preserved ejection fraction



But is it worth the $399-$699 for the EKG monitoring alone?

“Using the ECG only takes about 30 seconds and it could save 
your life”

(Website: Cult of mac)



NEJM 2019;281:1909

1. 



NEJM 
2019;281:190

• 419,297 participants 
over 8 months (not 
known for AF)

• Series 1 with OS 
version 4 later paired 
with iPhone 5S or 
later

• If the algorithm 
identified possible 
AF, a telemedicine 
visit was initiated 
(video chat) and an 
ECG patch was 
mailed to the 
participant, worn for 
up to 7 days

• Median 117 days of 
monitoring

417,136 did not 
receive 
irregular pulse 
notification

2161 received an 
irregular pulse 
notification

658/945(69%) 
had ECG patch 
shipped

450/658 (68%) returned 
the ECG patch

1216 did not 
initiate a 1st visit945 (43.7%) were 

included in 1st visit



Irregular pulse notifications were received by 2161 participants (0.52%):
-3.1% of those ≥  65 and 0.16% of those 22-40 years old
-more likely to be older, male, white, and CHADS-Vasc ≥2

Of 2161 who received a notification, 450 (20.8%) returned the ECG patch

Atrial fibrillation was diagnosed in 153 of 450 returned ECG patches =

34% diagnostic yield of AF
PPV 0.84 (84% notifications also had an 
ECG showing AF)

-the absence of AF on a subsequent ECG patch does not imply that the initial 
notification was a false positive – but that the AF may have been paroxysmal 
and infrequent. And the 34% suggests a high burden of AF – AF that lasted 
more than an hour

NEJM 2019;281:1909



Other monitoring devices



6011 pts with new dx 
of AF < 3 months, and 
CHADS-VASc score 
≥ 1
Mean age 72; chads-
vasc 3.3

-70% asymptomatic or minimally symptomatic, 30% symptomatic
-Incidence of prior stroke was more than 2x higher in the 
asymptomatic/minimally symptomatic (14.7%) vs the symptomatic 
group (6%). 
-The higher incidence of embolic events is explained by a delay in 
diagnosing AF in less symptomatic patients, despite similar age and risk

EurObservation Research Programme AF registry: 2-fold higher mortality in 
asymptomatic vs symptomatic AF pts 
Mayo clinic/Olmstead County registry: 3x increase mortality and 2x increase stroke 

Why I believe that monitoring benefits outweigh the negatives:



Technology can only take us so far…



Mentioned in an old Egyptian medical papyrus 
dating back to 1550 BC
Introduced into North America by Benjamin 
Franklin who used them to treat his gout

1820: colchicine was isolated by French chemists Pelletier and Caventou

Autumn Crocus

?

2. 



NEJM Nov 16 2019

Randomized double-blind trial in patients recruited within 30 days post Mi
-Randomized to low-dose colchicine (0.5mg Qdaily) vs placebo
-Primary efficacy endpoint: composite of death from CV causes, resuscitated  
cardiac arrest, Mi, stroke, or urgent hospitalization for angina leading to 
coronary revascularization.
-Median follow up 22.6 months

2. 



PCI for Mi in 93% and 
use of DAPT and statins 
in 98% and 99% resp.



High sensitivity C-Reactive Protein was measured in only a subgroup of 207 pts at 
randomization and at 6 months: median 4.28 mg/L declined by 70% in colchicine 
group vs 67% in the placebo: not significant. No significant decline in WBC either

Endpoint driven by reduced stroke and angina hospitalization

NS
NS



Inflammation as a target post Mi: Conclusions
Proven secondary prevention treatments (aspirin and statins) have some 
effect on inflammation, but the identification of a specific target against 
inflammation post Mi has not been studied

CANTOS: canakinumab reduced hs CRP and resulted in a modest lower risk 
of death from cv cause/Mi/or stroke vs placebo. Higher risk of infections

CIRT: Methotrexate showed no reduction in hs CRP and no benefit with 
regard to CV outcomes

COLCOT: The modest benefit driven by a soft endpoint of hospitalization for 
angina and revascularization does not support the routine use of colchicine 
for secondary prevention without a better understanding of the absence of 
effect on death or Mi. 

Future directions: Inflammation is important in atherosclerosis, but need to 
revisit whether it is inflammation itself that is the best treatment target, or the 
upfront mediators that incite inflammation and drive atherosclerosis





Sodium-glucose cotransporter 2 inhibitors3. 

In 4 large-scale clinical trials 
involving >36,000 pts with DM2 
followed for 2-5 yrs who largely 
did not have a dx of HF at study 
entry, pts treated with SGLT2 
inhibitor experienced a 25-35% 
lower risk of hospitalization for 
HF



Dapagliflozin is contraindicated in patients with symptomatic hypotension or 
systolic BP <95mmHg, eGFR <30ml/min, or rapidly declining renal function

DAPA-HF: NEJM Sept 19, 2019

4744 pts with NYHA II,III,IV and EF ≤40% randomized to 
dapagliflozin (10mg Qdaily) or placebo in addition to optimal HF meds
-Primary endpoint: composite of worsening HF (hospitalization or 
urgent visit resulting in IV therapy for HF) or cardiovascular death



DAPA-HF: NEJM Sept 19, 2019

Age 66
23% female
70% white
44-46% European
NYHA II 67%
NYHA III 31%
NYHA IV 1%
LVEF 31% 
HR 71bpm
Systolic BP 122mmHg
39% Afib
Mean GFR 66
26% ICDs



DAPA-HF: NEJM Sept 19, 2019

>90% on inhibitors of the renin angiotensin system and BB’s
>70% on a mineralocorticoid receptor antagonist
≈50% had DM2 at baseline
>40% did not have underlying ischemic heart d.



1°
outcome
HR 0.74
(.65-.85)

Death CV 
cause
HR 0.82
(.69-.98)

HF hospital.
HR 0.70
(.50-.83)

Death any 
cause
HR 0.83 
(.71-.97)

Primary composite outcome of worsening HF or death from CV cause occurred in 
386 pts (16.3%) in the dapagliflozin group and in 501 patients (21.2%) in placebo

Benefit was similar in patients with 
and without DM2, and in patients with 
and without ischemic heart disease



Explanations of the mechanism
Benefits go beyond glucose lowering : benefits in both diabetics and non-
diabetics

Benefits were seen in pts receiving loop diuretics; dapagliflozin only 
produced a 10-15% decline in NT proBNP and use of the drug did not alter 
the dosing of diuretics. Therefore, this does not support a benefit of these 
drugs that is mediated by action on renal Na excretion (natiuresis)

Although increased ketones are favourable in pts with HF (increase cardiac 
contractility and inotropy), these effects are seen in pts with DM2. Because 
the magnitude of benefit was in both diabetics and non-diabetics, enhanced 
ketogenesis is unlikely the mechanism by which SGLT-2 inh improves HF

Benefits of SGLT2 inhibitors are likely related to promotion of 
cardiomyocyte viability.



Stay tuned…

Just a few of the 
SGLT2 inhibitor 
trials that are now 
ongoing in heart 
failure populations..



4. HF with preserved EF

Pfeffer et al. Circ Res. 2019;124:1598



CHARM-
PRESERVED: 
Candesartan vs
placebo

3023 patients
NYHA II-IV
LVEF >40%
F/up 36 months

Composite CV death or 
HF hospitalization:
Non-significant impact 
on CV death, but 
possible signal for HF
hospitalization 

class IIb to consider 
ARBs to decrease 
hospitalizations in 
HFpEF)

PEP-CHF Trial: 
Perindopril vs placebo 
in elderly people

850 pts ≥ 70
LVEF >40 + diastolic 
dysfunction on echo
26 months

Composite all-cause 
mortality and HF 
hospitalization.
No difference

Substantial study drug 
discontinuation

I-PRESERVE:
Irbesartan vs placebo

4128 pts ≥ 60,
NYHA II-IV
LVEF ≥ 45%

Composite all cause 
mortality or CV 
hospitalization. 

No difference

TOPCAT: 
spironolactone vs
placebo

LVEF ≥45% and prior 
HF hospitalization or 
increased BNP.
3445 pts; 50% from 
Russia or Georgia

No significant reduction 
in CV death/HF 
hospitalization or 
aborted cardiac arrest

Major concerns 
regarding 
appropriateness of pts
enrolled in Russia and 
Georgia

PARAMOUNT -Phase 2: sacubitril-
vals. vs valsartan

Significant reduction in 
BNP at 12 weeks
-baseline BNP levels 
were 77% higher than in 
PARAGON-HF

HFpEF pts have lower 
neprilysin levels, so 
sacubitril-valsartan may 
not be effective

The Major Trials in HF with preserved EF



2019. NEJM 381;15

Sacubitril-valsartan vs valsartan alone in pts ≥ 50, with signs and symptoms of 
HF, an EF ≥ 45% and elevated natriuretic peptide levels

4. 

4822 pts (51% women) in 43 countries. Median 35 months

Primary outcome: composite of hospitalizations for HF and deaths from CV 
causes

PARAGON-HF



53(10):545 · October 2017

Sacubitril-Valsartan: mechanism of action

PARADIGM-HF: sacubitril-valsartan vs enalapril in pts with HF with 
reduced EF, 20% lower risk of hospitalizaiton for HF or death from 
CV causes



Among prespecified subgroups, there were interactions suggesting benefit in pts with 
lower EF and in women
-data from biomarker and proteomic profiling provide support for clinical phenotypic 
overlap as a continuum between HF with reduced EF and HFpEF. 2019. NEJM 381;15

QOL and NYHA class were improved

This reduction was just short of statistical significance and was driven by a decline in heart failure 
hospitalization with no effect on cardiovascular death or all-cause mortality.



What treatment then for HF with preserved EF?
Lifestyle modification: weight reduction, dietary consumption, 
cardiorespiratory fitness which reduce important HF risk factors 
(hypertension, diabetes mellitus, and atherosclerotic disease)

-limited RCT data, but robust epidemiological data support

Hypertension management reduces incidence of HF: 
-SHEP trial: >60 years old
-HYVET: ≥ 80 years old
-SPRINT: targeting <120mmHg vs <140mmHg in 9361 
nondiabetics with elevated CV risk. HF incidence was reduced 
by 37% with separation of HF event curves after 6 months. 

Interventions to reduce filling pressures
-CHAMPION trial (CardioMEMS) results confirmed in 

analyses restricted to patients with HFpEF

? Left ventricular pacing to improve dyssynchrony ???



CardioMEMS
-heart sensor in 
the pulmonary 
artery



5. 

Early initiation of a high-intensity statin to reduce LDL-C is recommended 
in all patients with an acute coronary syndrome (MIRACL)

The addition of a PCSK9 inhibitor to statin therapy during initial hospitalization (2 
doses of evolocumab 420mg given 1 month apart); primary endpoint: a decrease in 
mean percentage change from baseline LDL-C at 8 weeks.



Robert S. Rosenson et al. JACC 2018;72:314-3292018 American College of Cardiology Foundation

A decrease in 
intracellular 
cholesterol activates 
transcription of 
PCSK9. 

PCKS9 binds the 
LDL receptor and 
LDL particles, 
keeps the receptor 
retained in the 
lysosome and 
degrades both. LDL 
receptor cannot be 
recycled 

LDL receptor + 
LDL via apoB
initiates rec-med 
endocytosis of LDL



Pts had baseline LDL ≥ 70mg/dl (1.8mmol/L) on existing high-intensity 
statin treatment or were projected to have levels above that threshold.

3,581 screened patients, 308 (8.6%) were randomized -

Mean baseline LDL-C of 3.5 mmol/L, evolucumab reduced LDL-C by 77% 
vs 35%. hsCRP declined by 15% vs 35% respectively. 

Additional studies evaluating clinical outcomes (death, Mi) are now needed



Robert S. Rosenson et al. JACC 2018;72:314-3292018 American College of Cardiology Foundation



6.  Sleep
Sleeping pills are counted among the best-selling drugs in the 
Western world

In 1900: average estimated sleep for an adult was 9 hours

In 1980: 7 hours

2000: 6.5 hours

35% of the general population sleep < 6 hours/night and 29.5% sleep 
7 hours/night



6. 

461,347 UK Biobank participants who had never had an Mi, age 40-69
Authors measured adjusted HRs for myocardial infarction (5,128 cases)

Sleep duration was self reported: short (< 6 hours) and long (>9 hours); followed for 
7 years for incident Mi. 
-Secondary analysis: Assessed impact of sleep in people with genetic predisposition 
to heart disease

-Third analysis: Mendelian randomization analysis to look at a participant’s genetic 
profile, to determine whether those who were genetically predisposed to short sleep 
were more likely to have Mi’s (27 genetic variants have been assoc with short sleep)



-Prospective observational analysis identified a dose-dependent 
contribution of short and long habitual sleep duration to the risk of 
incident Mi, independent of numerous confounders and sleep traits

-Concomitant insomnia symptoms and difficulty getting up 
exacerbated this risk

JACC vol. 74 No 10.2019



Those at highest 
genetic 
predisposition to 
heart disease found 
that sleeping btw 6-
9 hours cut their 
risk of having an Mi
by 18%

Genetic risk for CAD



Those with < 6 hours sleep had a 20% higher risk of Mi than normal sleepers (HR 
1.2, 95% CI 1.07-1.33); Longer sleepers had 34% higher risk (HR 1.34; 95% CI 1.13-
1.58). 
-In pts with a high genetic liability of Mi, those with healthy sleep duration (6-9 hrs) 
mitigated Mi risk (HR 0.82; 95% CI 0.68-0.998): behavioural factors (such as 
sleep) may overcome the genotype that modifies one’s personal risk profile

JACC vol. 74 No 10.2019

Genetic predisposition 
to poor sleep

Genetic predisposition 
to CAD



Case: 19M 

Rushing back to work at the grocery store, and suddenly collapsed

Resuscitated, CPR and 2 shocks delivered by EMS
Neurologically intact
Electrolytes normal; ECG normal; No coronary artery disease; echo 
and eventual cardiac MRI normal

Genetics results:

7. 



Annals of pharmacology 2010;59.1-30

CPVT
Ryanodine receptor 
and CASQ2 
mutations will cause 
spontaneous Calcium 
release which in turn 
causes DADs 
through stimulation 
of the NCX.



This very young patient needs an ICD for secondary prevention..

Staph and strep bacteria species 
create biofilms in contact with lead

Out with the old…



In with the new…? Subcutaneous ICD





Subcutaneous vs Transvenous ICD?

- avoids lead fracture/lead 
complications
- can be more easily removed
- More aesthetically appealing 

- able to pace
- greater battery longevity 
- less expensive
-standard of care



My algorithm for deciding which ICD best for which patient



Leadless Pacemakers: what’s new?

MICRA leadless pacemaker:
Will have atrial sensing 
capacity in 2020!

Eventual bluetooth
communication with 
the subcutaneous ICD



Conclusions

1. Apple Watch: the future of monitoring? Yes – let’s embrace it
2. Colchicine, an old friend returns but does not quite meet 

expectations for myocardial infarction
3. SGLT2 blockers for nondiabetics with heart failure? YES. Stay 

tuned for the guidelines
4. Patients with HF with preserved EF: anything new? Not yet
5. How low can you get your LDL? PCSK9 inhibition post Mi
6. Not too much, not too little, just enough sleep will prevent an Mi: 

now get to bed on time tonight
7. Subcutaneous ICDs: let’s spare the vein! The future is here



Jacqueline Joza, MD 

Cardiac Electrophysiology, McGill University

Jacqueline.joza@mcgill.ca

Fax: 514-843-2813

Phone: 514-934-1934 x 35737


