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COVID-19’s connection to heart and vascular health

For this issue of Spotlight, we talked to three doctors to get their perspectives on 
COVID-19, specifically its connection to heart and vascular illness. 

From an infectious disease specialist
When I think about COVID-19 and heart disease, I think about three buckets: 

• The first is the patients who have already been diagnosed with a narrowing of the 
coronary arteries, or atherosclerosis. Because these patients have an already 
weakened system, getting COVID-19 – or any type of serious viral illness like 
influenza – puts a tremendous physiological strain on their hearts, forcing them to 
pump even harder and faster. That’s why having a bad viral illness often results in 
people having heart attacks and dying: it’s simply too much stress on an already 
weakened system.

• The second relates to the prothrombotic, clotting nature of the virus. When you 
have a lot of inflammation, your body may form more clots in your veins and 
arteries. Mostly this is venous clotting. The extra inflammation causes blood 
vessels to occlude, so you have a stroke. Because of this risk, you may be put on 
blood thinners to better manage the risk of clotting. 

• The third is the inflammation of the heart muscle itself: myocarditis. Patients are 
way more likely to get this from the virus than from the vaccine. Also, with the 
vaccine, myocarditis is very mild and short term. With the virus, it is much more 
damaging and long term. According to an article published by the CDC, from 
March 2020 to January 2021, COVID-19 patients had a 16 percent higher rate of 
having myocarditis than the general population – and the risk varied by gender and 
age (cdc.gov/mmwr/volumes/70/wr/mm7035e5.htm). Men are at a higher risk for 
myocarditis as a result of COVID-19 – and boys ages 12 to 16 have a higher risk  
than 40-year-olds. 

We believe it’s the spike protein itself that’s triggering this. 
But we’re not sure what it is about the protein that makes 
the risk higher for men or for different age groups. 

What’s important for primary care providers to know is that the variants are a bit different. We really 
don’t know if the long-term risks of long-term COVID are the same with the delta or omicron variants 
yet. The best defense against COVID-19 – of not getting it, of getting only a mild version and of avoiding 
needing to be hospitalized – remains vaccination. We appreciate all the providers who continue to have 
conversations with their patients and encourage them to get vaccinated.

Dr. Dan Nafziger 
Chief Medical Officer and Infectious Disease Specialist 

Goshen Hospital



Pathophysiology
SARS-CoV-2 binds the ACE2 receptor in nose and sinuses, 
then enters the cells with local replication and propagation. 
Next, the virus migrates to upper airways with increased 
immune response stimulating cytokines and interferons 
causing early systemic symptoms … fever, cough, etc.

Most recover; however, one-fifth progress to a severe  
stage where the virus invades Type 1 and Type 2 alveolar 
epithelial cells with replication leading to a nucleocapsid  
and cytokine storm. This attracts neutrophils, T cells and 
others causing more injury, inflammation, ARDS, clotting  
and systemic effects.

Systemic cytokines stimulate leukocyte adhesion expression 
on endothelium recruiting inflammatory cells promoting a 
prothrombotic state, macro + micro vascular vasoconstriction 
or thrombosis and instability of pre-existing atheroma.

Because SARS-CoV-2 is a systemic illness and each person 
responds individually to it, it causes a large variety of 
cardiovascular presentation. As Dr. Nafziger pointed out, the 
more common presentations in the hospitalized patient are 
arrythmias (atrial fibrillation/flutter), myocarditis, congestive 
heart failure, shock, DVT, PE and acute coronary syndrome.

CHF/myocarditis
• Cardiomyopathy results from myocarditis, profound 

systemic inflammation/stress (increased demand 
with underlying heart disease) and/or microvascular 
dysfunction.

• If there is underlying CV Disease, there is more risk  
of a worse outcome.

• CV involvement is common and associated with a  
worse prognosis.

Myocarditis and/or cardiomyopathy result from  
three mechanisms
• Profound systemic inflammation from cytokines causes 

cardiomyocyte dysfunction and cardiac depression.  
(Well documented is sepsis where TNFa and IL-1B1B 
directly suppress cardiomyocyte contractility.)

• SARS-CoV-2can directly infect the heart causing local 
immune cell recruitment and inflammation.

• SARS-CoV-2via its effects on ACE2 trigger microvascular 
dysfunction/thrombosis.

(April 2020) Early on hospitalized patients and normal 
troponin mortality was 5-13 percent versus ICU patients 
with severe pneumonia and underlying CV disease and 
elevated troponin mortality of 70 percent. Those ICU 
patients with no underlying CV disease had a 40 percent 
mortality rate.

SARS-CoV-2– arrythmias
Early research showed atrial fibrillation/flutter, bradycardia, 
non-sustained/ventricular tachycardia and cardiac arrest 
(from pulseless electrical activity) were the most common 
arrhythmias and increased in frequency as the patient 
condition worsened. ICU patients had a one-third incidence 
of atrial fibrillation.

Inflammation and injury in the atria can predispose to atrial 
fib/flutter. Underlying heart disease with superimposed 
systemic stress also contribute. Atrial fibrillation in 
hospitalized patients is associated with increased mortality.

Atrial fibrillation/flutter occurs in 10-12 percent of patients 
with COVID-19 or influenza who are hospitalized. This is 
associated with increased risk of myocardial injury and 
myocarditis.

Because cardiac arrest is usually due to pulseless 
electrical activity, it is felt systemic infection and 
inflammation/PE were the cause rather than direct MI.

From a cardiologist: COVID-19: A systemic disease



SARS-CoV-2– elevated troponin/ACS
Systemic cytokines stimulate leukocyte adhesion 
expression on the endothelium overlying pre-existing 
atheroma recruiting local inflammatory cells provoking  
an acute coronary event. Systemic inflammation 
increases vascular shear stress, viscosity and 
coagulation which encourage plaque instability  
and clotting.

Therefore, there is increased incidence of acute coronary 
syndromes, NSTEMI and STEMI. Tokatsubo is due to 
intense microvasculature constriction +/- microthrombi 
and is also seen.

Acute STEMI is found in 6 percent of patients admitted 
to the ICU and often has a heavy thrombus burden. The 
aggressiveness of the hyper-coagulable state is often 
much more than we usually see.

Elevated troponin
A significant proportion of patients admitted to the 
hospital with COVID-19 have elevated troponins 
associated with indirect effects of COVID-19 on the 
heart (RV strain due to lung involvement, PE, Type II MI, 
myocarditis/pericarditis or Tokatsubo).

Vaccines
Incidence of vaccine-associated myocarditis is 1-100 per 
million depending on the age, gender and number/type of 
vaccines. This is almost always mild and self-limited.  
The protective benefit outweighs the risk.

From a societal standpoint, we appreciate everything primary 
care providers are doing to encourage their high-risk patients 
and family members to get vaccinated. The value of sharing 
your knowledge and guidance with patients cannot be 
understated in helping counteract the unproven therapies  
and misinformation available through social media.

I have a friend who is working at a clinic in New York for 
patients with long COVID. Even people who were never 
hospitalized are suffering from long-term symptoms of 
breathlessness, cognitive decline, difficulty concentrating  
at work and needing to take more sick days from work. These 
are things we don’t see when people have influenza.

We expect there will be pandemic repercussions for decades 
to come. Many of these long-term effects will be seen in 
primary care offices. It will be important for all of us to keep 
updated through websites: to know what therapies are 
approved (even for hospitalized patients), what’s the latest 
information and to be as progressive and proactive as we 
can. Even if a treatment for COVID-19 is a year-and-a-half 
old, it may be outdated already. Staying up to speed on the 
guidelines is so important with a new virus. 

As much as you can, hammer home the message of 
vaccination with your patients. I’ve asked my patients,  
“If you’re here to see me, do you trust me?” I’ve had some 
success with getting them vaccinated that way. It can be 
difficult – as you well know – because some people are 
reading so much false information.

From an intensivist with training in 
pulmonary medicine

 Blair MacPhail, MD, FACC 
Interventional Cardiologist 

Goshen Heart & Vascular Center

 Sultan Niazi, MD 
Intensivist, ICU 
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In this issue, an immunologist, a cardiologist and an intensivist discuss the 
connection they’re seeing between COVID-19 and cardiovascular issues.

“ Early research showed atrial fibrillation/flutter, bradycardia, 
non-sustained/ventricular tachycardia and cardiac arrest 
(from pulseless electrical activity) were the most common 
arrhythmias and increased in frequency as the patient 
condition worsened. ICU patients had a one-third incidence  
of atrial fibrillation.” ~ Dr. Blair MacPhail


