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Learning Objectives

1. Self care enables better patient-, colleague-, family- & 
friend-care during Covid-19.  You are a role model.

2. Cardiovascular manifestations of Covid-19

3. Cardiovascular consequences of treatments for Covid-19



Mar 30, 2020:
28% of Ontario ICU 
patients have 
confirmed or 
suspected Covid-19

Sanders B, 2020: Ontario ICU admission model – Mar 26
Superimposed CBC News compilation of CCO data – Mar 30

Suspected ON



NB: CP did not 
make it on to this 
diagram…neither 
did the heart

Klerkin et al. 2020 10.1161/CIRCULATIONAHA.120.046941



Madjid et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.1286



Zhou et al. Lancet 2020; 395:1054–62
doi.org/10.1016/ S0140-6736(20)30566-3

N=54:                   Age 69, M 70%, HTN 48%, T2D, 31%, CAD 24%, Moderate 0%, Severe 22%, Critical 78% 

N=137:              Age 52, M 59%, HTN 23%, T2D 14%, CAD 1%, Moderate 53%, Severe 39%, Critical 8%



Zhou et al. Lancet 2020; 395:1054–62
doi.org/10.1016/ S0140-6736(20)30566-3

Covid-19 patients with rising hs-troponin, rising d-dimer & persistent lymphopenia had higher mortality

N=191, 137 discharged, 54 died; comorbidity (48%); HTN (30%), T2D (19%), CAD (8%)
Death was associated with age (OR 1.1/y; p=0.004), d-dimer >1μg/mL (OR 18; p=0.003)



Shi et al. JAMA Cardiol doi:10.1001/jamacardio.2020.0950

Cardiac injury 
occurred in 20%

Cardiac injury was associated 
with 50% mortality (OR ~10)

Mortal hazard: ~2 wk after sxs, 
~1 wk after hospital admission



Patients with Covid-19 cardiac injury are older (mean age 74) and present more often with CP (13%)

Shi et al. JAMA Cardiol doi:10.1001/jamacardio.2020.0950



Patients with Covid-19 cardiac injury tend to have HTN (60%), T2D (25%), CAD (30%) and HF (15%)

Hx/o COPD (7%) and Cancer (9%) are less common but have high OR (2-10 fold)

Shi et al. JAMA Cardiol doi:10.1001/jamacardio.2020.0950



Shi et al. JAMA Cardiol doi:10.1001/jamacardio.2020.0950

Patients with 
Covid-19 cardiac 
injury are more 
likely to manifest 

Lymphopenia

Elevated troponin 
Elevated BNP

AKI

Mottled glass CXR



Covid-19 cardiac 
injury is unlikely to 
be related to:

anti-viral Rx
steroids Rx
anti-microbial Rx

Patients with 
Covid-19 cardiac 
injury are more 
likely to have :

ARDS (60%)
[OR ~4]

Mortality (50%)
[OR ~10]

Shi et al. JAMA Cardiol doi:10.1001/jamacardio.2020.0950



Take away message: find Covid-19 patients with myocardial injury, consider them for 
more aggressive Rx, prepare to manage cardiac dysfunction and arrhythmias



Guo et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.1017

Mortality in hospitalized 
Covid-19 patients:

CVD + cardiac injury: 
70% [10X]

cardiac injury: ~35% [5X]

CVD: ~15% [2X]

Neither: ~7% [1X]



Guo et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.1017

Rising cardiac biomarkers, specifically TnT and NT-proBNP, were identified in fatal cases



Inciardi et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.1096

Not every case has pneumonia!
Covid19 can present as a cardiac illness



Inciardi et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.1096

Case highlights possibility of cardiac involvement after resolution (i.e. in the absence of) pneumonia



Mehra et al. JACC HF doi.org/10.1016/j.jchf.2020.03.004

My K.I.S.S. algorithm
Mild: No admission
No change in cardiac Rxs
Avoid NSAIDs

Moderate: Covid19 pneumonia
History or high likelihood of CVD? 
Elevated cardiac biomarkers?
2-NOs: Ward admission [or discharge]
1-YES: Admit to ward for monitoring & care
2-YES: Telemetry and close supervision
No echo/POCUS unless vitals are unstable
Avoid excess fluid resuscitation

Severe: Covid19 sepsis/ARDS
Ventricular dysfunction on POCUS?
NO: serial biomarkers, needs ICU setting
YES: Inotropes (vaso- & cardio-plegia)
Consider anti-inflammatory Rx?



QUESTIONS YOU MAY BE ASKED (or may ask yourself):

1. Does this patient have an ACS (NSTEMI and STEMI)?

2. Is myocardial ischemia contributing to their shock?

3. Might their pulmonary edema be cardiogenic (even in part)?

All 3 of which can be condensed into:
(A) should we send this patient for coronary angiography?
Unless your patient has typical ischemic-CP and -ECG changes – the answer is NO.
Even with typical ischemic-CP and -ECG changes –angiography will show no occlusion.
Covid-19 myopericarditis can masquerade as ACS.
Consider POCUS to look for segmental WMA that matches ECG, and R/O pericardial effusion.

(B) will invasive hemodynamic monitoring (CVP, PA) help manage this patient? 
Without a convincing history (or echo) of pre-existing structural heart disease – the answer is NO.
Even with known pre-existing LV dysfunction, valvular disease, etc – invasive monitoring to tailor 
inotropes may not change outcome – and may be too resource-intensive to warrant during crisis.



Driggin E et al, J Am Coll Cardiol (2020), doi: https://doi.org/10.1016/j.jacc.2020.03.031
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