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Objectives

• Share ~20 things I’ve learned from the literature over the last 
year relevant to cardiovascular rehabilitation



Guiding Principles

• “major” medical journals with high impact and relevance to cardiac care
• e.g., NEJM, Circulation, JACC, EJPC

• JCRP VERY relevant but not included (separate session at conference (I hope))

• North American and International perspectives

• Addressing core components of cardiac rehab
• Risk factors, preventative therapies, women and CVD, Impact of race and ethnicity, 

CR for specific cardiac conditions, CR models, climate and environment, COVID, 
policy

• Exercise addressed by Dr. Squires

• There are many excellent papers that I won’t be discussing today!



Q1 – What are  2 emerging treatments to 

lower cholesterol (beyond statins)?

Q2 – Is it ok to exercise with statin associated 

myalgia?

Q3 – Is a high HDL protective or harmful?



Bempedoic acid, an ATP citrate lyase inhibitor, reduces low-
density lipoprotein (LDL) cholesterol levels and is associated 
with a low incidence of muscle-related adverse events; its 
effects on cardiovascular outcomes remain uncertain.



Bempedoic Acid and CV Outcomes

• A total of 13,970 patients (unable or 
unwilling to take statin and at high risk for 
CVD) underwent randomization 

• LDL lower by 21%

• The incidence of a primary end-point event 
was significantly lower with bempedoic
acid than with placebo (819 patients 
[11.7%] vs. 927 [13.3%]; hazard ratio, 0.87; 
95% confidence interval [CI], 0.79 to 0.96; 
P=0.004)

• The incidences of gout and cholelithiasis 
were higher with bempedoic acid than 
with placebo (3.1% vs. 2.1% and 2.2% vs. 
1.2%, respectively), 

Niseen et al. N Engl J Med 2023; 388:1353-1364



Oral PCSK9 inhibition 

From: 

https://sitn.hms.harvard.edu/flash/2015/a-

potential-new-weapon-against-heart-disease-

pcsk9-inhibitors/





N=35

N=34

N=31



Q4. Is HDL 
good or bad?

• Low HDL is bad

• High HDL may be a 
marker of risk in 
people with DM (high 
level but 
dysfunctional)



From: www.cardiaccollege.ca



Q5. Should we treat 
with P2Y12 or DAPT?

• 22,941 patients undergoing 
PCI from 5 trials

• Primary efficacy (MACE) 
similar for both

• Bleeding lower with P2Y12



N=7 trials

Q6. Should we 

treat with P2Y12

or ASA in stable 

CAD?



Q7. Are Beta-
blockers helpful in 
stable CAD?
• In patients with 

angiographically documented 
stable CAD without heart 
failure or a recent myocardial 
infarction, beta-blockers were 
associated with a small but 
significant reduction in 
cardiovascular events at 5 
years.



Q8. Are 
SGLT2 
inhibitors 
helpful in 
HF, DM or 
CKD?

Thirteen trials 

(n = 90,413)



Women and CVD

• Q9. Are there differences 
in women vs. men in CV 
presentation, risk 
assessment, care, QoL 
and outcomes?



• Data from the VIRGO (Variation in Recovery: 
Role of Gender on Outcomes of Young AMI 
Patients) study, which enrolled young patients 
with AMI across 103 U.S. hospitals

• N=2,979

• Young women with AMI experience more 
adverse outcomes than men in the year after 
discharge



Women and CVD

• Women have 
poorer QoL at 
baseline, but 
improve more 
with CR



Women and 
CVD

• Updated review 
on assessing CV 
risk in women, 
including race 
and ethnicity 
conseridations

Mehta et al. Circulation. 2023;147:1471–1487. 



Ghisi et al. Canadian Journal of Cardiology 38 (2022) 1786e1798 



Ghisi et al. Canadian Journal of Cardiology 38 (2022) 1786e1798 



Q10. Which social determinants impact on CVD?

• Social determinants of health (SDOH) are the social conditions in 
which people are born, live, and work. 

• SDOH offers a more inclusive view of how environment, geographic 
location, neighborhoods, access to health care, nutrition, and 
socioeconomics are critical in cardiovascular morbidity and mortality. 

• 5 domains of SDOH: economic stability, education, health care access 
and quality, social and community context, and neighborhood and built 
environment. 

• Recognizing and addressing SDOH is an important step toward 
achieving equity in cardiovascular care. 

Brandt et al. JACC 2023;81(14):1368-1385





1,133,657 Medicare 

beneficiaries eligible for CR 

from 2014 to 2017

Q11.  Are there geographic variations in CR delivery?



From: https://www.alberta.ca/wildfire-status

Q12. Is climate change bad for the heart?



Alahmad et al. Circulation. 2023;147:35–46. DOI: 10.1161/CIRCULATIONAHA.122.061832 



Temperature and CVD

• This study provided evidence from the largest 
multinational dataset ever assembled on 
cardiovascular outcomes and environmental 
exposures. 

• Extreme hot and cold temperatures were 
associated with increased risk of death from 
any cardiovascular cause, ischemic heart 
disease, stroke, and heart failure. 

• For every 1000 cardiovascular deaths, 2 and 9 
excess deaths were attributed to extreme hot 
and cold days, respectively. 

Alahmad et al. Circulation. 2023;147:35–46. DOI: 10.1161/CIRCULATIONAHA.122.061832 



Josey et al.  N Engl J Med 2023;388:1396-404.DOI: 10.1056/NEJMsa2300523





Does cardiac rehab help in heart failure?

From: https://www.myamericannurse.com/heart-failure-updated-guidelines/



• This nationwide retrospective cohort study in Japan. 

• Patients with acute HF who underwent inpatient CR between April 2014 and March 2020 were 
included. 

• The association between outpatient CR participation and all-cause mortality, rehospitalization for 
HF, use of medical resources, and medical costs was analysed using propensity score matching 
analysis. 

• Of 250 528 patients, 17 884 (7.1%) underwent outpatient CR. 



Q13. Does CR help in HFrEF?

Kanaoka et al.  EJPC 2023; 30: 442-50



Q13. Does CR help in HFrEF?



Taylor et al. European Heart Journal (2023) 44, 1511–1518 



Q14. Does CR help in HFpEF?



Cardiac Rehab for HFpEF
• trials of exercise-based interventions have consistently demonstrated large, significant, 

clinically meaningful improvements in symptoms, objectively determined exercise 
capacity, and quality of life. 

• Exercise may favorably affect the full range of abnormalities—peripheral vascular, skeletal 
muscle, and cardiovascular—that contribute to exercise intolerance in HFpEF. 

• data reviewed in this review demonstrate a comparable or larger magnitude of 
improvement in exercise capacity from supervised exercise training in patients with 
chronic HFpEF compared with those with HFrEF, although Medicare reimbursement is 
available only for the latter group. 

• Gaps: exercise setting, training modalities, combinations with other strategies such as diet 
and medications, long-term adherence, incorporation of innovative and more accessible 
delivery methods, and management of recently hospitalized patients

Sachdev et al. JACC VOL. 81, NO. 15, 2023 APRIL 18, 2023:1524–1542 



Q14. Are there new 

nutrition guidelines 

for CVD prevention?



Table 2 - Key messages for the promotion of effective 
nutritional counselling in cardiac rehabilitation

Healthcare practitioners, as part of the multi-disciplinary team, should aim to:

Undertake a detailed assessment of the patient’s dietary habits

•Evaluate daily energy intake and preferred food sources of nutrients

•Assess number of meals, snacks, and, when applicable, cooking habits

•Explore alcohol consumption; where increased, explore psychosocial factors that may have an impact

Encourage and support behavioural changes that will enable healthy eating habits in the long run

•Educate the patient (and, where appropriate, their carers) on the importance of healthy nutrition for cardiovascular risk factor
control, with an emphasis on their co-morbidities

•Provide individualized support tailored to the patient’s beliefs and preferences

•When possible, cooking classes for patients and their next of kin can be provided

liaise effectively with other members of the team

•Physicians, nurse practitioners, dietitians, and clinical psychologists should collaborate to support the patient’s needs and tackle 
issues that may occur

•Generate individualized nutritional plans that can be adopted in the patient’s daily life

Vassiliou et al EJPC 2023; 30(8): 696-706



COVID – we aren’t done yet!

• Q15. What are the 
most common CV 
events seen with 
COVID?





Artico et al. Circulation. 2023;147:364–374. DOI: 10.1161/CIRCULATIONAHA.122.060632 



COVID and CVD

• This study is the first large, multicenter, prospective, case-
control study investigating the nature and extent of 
myocardial injury in patients hospitalized with COVID-19 and 
elevated cardiac troponin level imaged within 28 days of 
discharge with core laboratory analyses. 

• Patients with COVID-19 had a much lower prevalence of 
probable recent myocarditis than previously reported. 

• a new pattern of microinfarction on cardiac MRI seen, 
highlighting the prothrombotic nature of this disease. 

• Among hospitalized patients with COVID-19 and elevated 
cardiac troponin level, the presence of scar was 
independently associated with cardiovascular outcomes at 12 
months. 

Artico et al. Circulation. 2023;147:364–374. DOI: 10.1161/CIRCULATIONAHA.122.060632 



Beatty et al. Circulation. 2023;147:254–266. DOI: 10.1161/CIRCULATIONAHA.122.061046 



CR Model

• Q16. Do virtual care 
models have a role in 
the current and 
future delivery of 
cardiac rehab?



Summary of Things I Learned

• LDL cholesterol can be lowered in new ways

• Statins can be used safely in people even with myalgias

• Low HDL is bad; high HDL may be a marker of risk in people with DM

• Preventative medications are evolving: 
• DAPT vs P2Y12 vs ASA

• Role of beta-blockers

• SGLT2’s in HF, DM, renal disease

• Women with CVD continue to face challenges
• Differences in presentation, risk assessment, access to quality care, QoL, and outcomes

• New guidelines for risk assessment and CR



Summary of Things I Learned

• Social determinants of health are important and need more attention!

• The world is on fire and it is bad for CVD!

• CR is beneficial in HFrEF; it may be even more beneficial in HFpEF

• New nutrition guidelines in Europe reinforce the importance of dietary 
assessment and counseling in CR

• the impact of COVID on CV outcome sis still being assessed – excess of 
ischemic and heart failure events

• Models for CR delivery need to evolve to meet the needs of underserved 
populations



Thank You!
Contact:

Paul Oh MD Msc FRCPC FACP FAACVPR

Medical Director, University Health Network 

Cardiovascular Disease Prevention and Rehabilitation Program

Paul.oh@uhn.ca
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