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Clinical Decision-Making 
for PCI Patients During the 
COVID-19 Pandemic

What have you learned about your cardiovas-
cular patients who have contracted COVID-19? 

Dr. Finn:  Because I split my time between clinical 
duties as an interventionalist and research at CVPath, 
I have a distinct perspective on the effects of COVID-19 
on the heart that combines both clinical experience and 
pathologic analysis. From the pathology angle, we are 
learning more every day about how COVID-19 can cause 
heart damage. First, it is clear that some patients become 
hypercoagulable during a COVID-19–induced cytokine 
storm, which may result in cardiac injury through three 
major mechanisms: (1) epicardial coronary thrombosis; 
(2) intracardiac thrombus (or even venous thrombosis), 
which may embolize into the coronary arteries caus-
ing myocardial infarction (MI); and (3) microthrombi 
in small intramyocardial vessels, which is difficult if not 
impossible to detect clinically. Our own experience has 
shown that direct infection of the heart (i.e., myocarditis) 
is less common during SARS-CoV-2 infection. Translating 
these findings directly to the clinic is challenging, espe-
cially when we are only beginning to explore different 
therapeutic options.  

Dr. Jauhar:  We know from several epidemiological 
studies that cardiac risk factors such as hypertension 
and diabetes, along with cardiovascular diseases such as 
cardiomyopathy or troponin leak, worsen the prognosis 
in patients who develop COVID-19. We have also seen a 
dramatic increase in COVID-19 patients developing arte-
rial and venous thrombi requiring short and long-term 
anticoagulation. Long-term anticoagulation with direct-
acting oral anticoagulants (DOACs) or vitamin K antago-
nists makes the management of coronary artery disease 
(CAD) with intracoronary stenting more challenging.
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We also know that heart disease has not gone away 
during this pandemic. We learned from our colleagues 
in Europe and China that the volume of acute MI dra-
matically decreased. Clearly, patient fears of coming to 
the hospital led to patients staying home with symp-
toms. Data from our institution showed that there was 
a dramatic increase in patients with out-of-hospital 
cardiac arrests.1 As the pandemic waned in New York, 
the volume of patients coming in with acute coronary 
syndrome (ACS) dramatically increased.

Dr. Mathews:  Since the start of the pandemic, we 
have seen a multitude of cardiovascular disease pre-
sentations. For those without COVID-19, we are seeing 
delayed presentation for MI and increased mechanical 
complications (i.e., papillary muscle rupture, ventricular 
septal defect, ventricular aneurysm). We have also seen 
several presentations among patients with COVID-19. 
A number of our patients are “asymptomatic,” mean-
ing they test positive incidentally as part of our routine 
pretesting protocols prior to elective or urgent cardio-
vascular procedures. Among the patients with ACS, a 
microvascular thrombosis/myocarditis picture has been 
seen with open epicardial vessels at the time of cath-
eterization. In addition, we are seeing COVID-19–related 

ST-segment elevation MI (STEMI) and non–ST segment 
elevation MI (NSTEMI). These patients tend to have 
dense thrombus that can be challenging to treat and 
potentially require advanced therapies.

Cardiac involvement may be common in COVID-19 
infection, and elevation of B-type natriuretic peptide 
seems more frequent than troponin elevation among 
patients in the ICU.2 However, elevated troponin levels 
seem to be associated with increased mortality.3 Among 
ICU patients, a > 30% risk of thrombotic complications 
(both arterial and venous) has been reported.4 We have 
also seen an increased risk of venous thromboembolism 
(VTE), with both symptomatic/asymptomatic events 
and acute/subacute arterial thrombosis in non–critically 
ill patients. Because we have been unable to determine 
the true frequency of COVID-19 involvement with our 
cardiovascular patients, we have treated them all as 
potential COVID-19 patients until confirmatory testing is 
performed. 

How are these COVID-19 positive 
cardiovascular patients presenting in your 
clinical practice? 

Dr. Mathews:  The vast majority of our COVID-19 
consultations have been for those hospitalized for 

Figure 1.  The significant decrease in volume during the peak of the pandemic quickly reverted back to pre-COVID days. 
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cardiopulmonary issues related to infection. We certainly 
have a number of patients with symptomatic infection 
who do not reach the threshold for hospitalization, and 
we have managed them remotely via our outpatient 
telemedicine practice. Asymptomatic positive patients 
have been discovered as part of our routine pretesting 
protocols prior to elective/urgent procedures. In general, 
these patients have been deferred when possible, until 
the infectious risk has passed as per Centers for Disease 
Control and Prevention guidelines. A small number of 
patients at our institution have presented with ACS 
and are generally treated with primary percutaneous 
coronary intervention (PCI) rather than conservative 
medical therapy. 

Dr. Jauhar:  Early in the pandemic, we saw very few 
patients with ACS (STEMI or NSTEMI). As the number of 
hospitalized patients with COVID-19 decreased, we saw 
a significant increase in both elective and urgent cases. 
The significant decrease in volume during the peak of 
the pandemic quickly reverted back to pre-COVID-19 
days (Figure 1).

Dr. Finn:  Most patients presenting with urgent 
issues such as thrombotic occlusion of coronary arter-
ies usually present to the emergency room. In the 
absence of rapid testing, it is always uncertain which 
STEMI patients have COVID-19. Decisions on taking 
COVID-19 patients to the lab should be done on an 
individual basis because one must consider the risks 
versus benefits, including exposure of cath lab person-
nel. All elective patients at my center are required to 
have COVID-19 testing before the procedure, which 
makes everything a bit easier.

What should interventional cardiologists con-
sider in terms of treatment choice for their 
PCI patients if they have tested positive for 
COVID-19, or given the potential risk of con-
tracting COVID-19 in the future?

Dr. Jauhar:  Interventional cardiologists should treat 
COVID-19 and non-COVID-19 patients the same in 
terms of STEMI management. Fibrinolytics have a 50% 
to 60% success rate and should not be used in STEMI 
patients. Also, studies have shown that COVID-19 
patients presenting with ST-segment elevations have a 
40% rate of nonobstructive disease. Appropriate per-
sonal protective equipment (PPE) should be used for 
all staff and patients. The management of COVID-19 
patients and the risk of thrombus and eventual DOAC 
or warfarin use make minimizing dual antiplatelet 

therapy (DAPT) of paramount importance. The COBRA 
PzF Nanocoated Coronary Stent (NCS) (CeloNova 
BioSciences, Inc.) is being studied with 14-day DAPT in 
patients at high bleeding risk (HBR), and may be useful in 
patients with COVID-19 who require anticoagulation.

Dr. Mathews:  In the beginning of the pandemic, we 
had several meetings regarding the optimal treatment 
for patients with active COVID-19 infection, consider-
ing thrombolytics for those with true STEMI, medical 
therapy for those with NSTEMI, and bailout intervention 
for those who fail these therapies. This strategy came from 
the Chinese experience early in the pandemic. However, 
this presented a number of logistical issues, including a 
shortage of thrombolytics and a general unwillingness to 
defer intervention in our primary PCI-capable hospitals. 
Moreover, many of the patients initially treated medically 
ended up requiring intervention due to failure of therapy.

Fortunately, the American College of Cardiology and 
Society for Cardiovascular Angiography & Intervention 
provided guidance suggesting that a primary PCI strat-
egy for patients with STEMI should be pursued regard-
less of COVID-19 status.5 For patients with active 
COVID-19 infection and NSTEMI, treatment may be 
delayed to allow for testing, with interventional therapy 
reserved for high-risk patients. Moreover, as most hospitals 
have resumed elective procedures, patients can be pretest-
ed for COVID-19 in close proximity to their procedure.

Given the frequency of increased thrombogenicity in 
COVID-19 patients, some patients may require therapeu-
tic parenteral or OACs. As such, long-term DAPT could 
become problematic in this population due to elevated 
bleeding risk. Bare-metal stents (BMS), which typically do 
not require long-term antiplatelets, trade off this benefit 
at the expense of increased target lesion revasculariza-
tion (TLR). Moreover, because they are polymer uncoat-
ed, data suggest an increased risk of stent thrombosis, 
especially at < 30 days.6,7 With COVID-19 infection, this 
risk could be increased. A durable polymer stent with 
low thrombogenicity and that does not require long-
term antiplatelets could be beneficial in this scenario.

Dr. Finn:  We really need to think about the need for 
long-term anticoagulation and antiplatelet therapies 
when treating COVID-19 patients with thrombotic com-
plications. In my opinion, this type of cocktail will likely 
be needed to prevent excess risk of thrombotic compli-
cations, including stent thrombosis. What exactly those 
specific anticoagulants are needs to be determined in 
clinical trials. We do need to be aware of excess bleeding 
risks if patients receive drug-eluting stents (DES) along 
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with antiplatelets and anticoagulants for prolonged 
periods of time (i.e., months). The COBRA REDUCE 
trial, which is looking at the best combination of stent 
and drug therapies in patients requiring OACs, may be 
especially relevant. In this trial (which will be released 
at Transcatheter Cardiovascular Therapeutics [TCT] 
Connect 2020 Late Breaking Trials Session IV), the treat-
ment regimen of COBRA PzF NCS along with 14-days 
of DAPT and OACs is compared with a regimen of DES 
combined with DAPT and OACs for 3 or 6 months. The 
results of this trial may be very relevant to our COVID-19 
patients, especially if long-term OACs are found to be 
effective in these patients. This trial may even help guide 
stent choice in these patients.

Should treatment choice differ for PCI patients 
who are critically ill from COVID-19 and on 
anticoagulation versus HBR patients who 
have mild symptoms from COVID-19 versus 
otherwise healthy patients who may contract 
COVID-19 in the future? 

Dr. Mathews:  Bleeding risk plays a role in stent choice. 
Modern-generation DES offer low rates of TLR but still 
carry a risk of stent thrombosis while off antiplatelets. 
There are data suggesting that short-duration anti-
platelet therapy (< 6 months) may be feasible with less 
bleeding risk over standard (6-12 months) and long-term 
(> 12-month duration) therapy but at the expense of 
stent thrombosis, which can be catastrophic.8 BMS are 
still thrombogenic early on and carry increased stent 
thrombosis risk, thus requiring at least 1 month of anti-
platelets.6 

Patients with COVID-19, including those that 
are not critically ill, carry increased risk of throm-
bogenicity, sometimes as evidenced by increased 
D-dimer levels.9 Simultaneously, they may also be at 
elevated bleeding risk, with reported increased cases of 
coagulopathy ranging from mild thrombocytopenia and 
elevated prothrombin times to frank disseminated intra-
vascular coagulation.9 There is evidence that the cytokine 
storm in some of the most critically ill patients with 
COVID-19 may predispose them to some of the throm-
botic complications that have been seen. These patients 
will often require systemic anticoagulation. Similarly, 
patients with increased risk or known VTE may be placed 
on OACs.9 Although controversial, we have started doing 
this for all of our patients with elevated D-dimers and 
COVID-19 infection, even if they have concomitant ACS 
requiring stenting. Triple therapy with aspirin, a P2Y12 
inhibitor, and OAC increases the bleeding risk 2 to 3 
times more than DAPT alone.6 As such, stent choice may 

be important in these patients, even among those at 
increased risk for contracting COVID-19 with cardiovas-
cular complications (men, elderly patients, patients with 
diabetes, patients with chronic kidney disease, etc.).10

Fluorinated durable polymers may be thrombo-
resistant. As seen in in vitro testing, the fluorinated 
Polyzene-F coating seen with the COBRA PzF NCS offers 
a unique combination of both thromboresistance due 
to the coating and low rates of TLR without drug-elu-
tion.11-13 In COVID-19 patients where increased throm-
bogenicity is common, this stent may perform better 
than an uncoated BMS, without the trade-offs of long-
term antiplatelet requirements with a DES. 

Dr. Finn:  I think critically ill COVID-19 patients should 
be treated similar to HBR patients simply because of 
the risk of future procedures and increased bleeding risk 
in critically ill patients. The more we can do to lessen 
bleeding risk in both of these patient types, the better. 
For these patients, stents (which require very short-term 
DAPT) are preferred to minimize the risk of both throm-
botic complications and bleeding. Critically ill patients 
with COVID-19 often experience a cytokine storm that 
is a result of their immune system trying to fight off the 
virus. Unfortunately, this storm may be more detrimen-
tal than beneficial because of the damage it may do to 
organs, including the heart, through mechanisms such as 
hypercoagulability. 

Recently, I have studied the effect of the cytokine 
storm on stent thrombosis in my lab. We simulated such 
a storm by using human blood from volunteers and spik-
ing it with cytokines such as interleukin-6 and tumor 
necrosis factor-α, which are typically seen in COVID-19 
cytokine storm patients. We examined its effect on 
platelet accumulation in various stents using a flop loop 
model. Metallic stents, as well as DES with metallic sur-
faces, performed poorly in terms of platelet accumula-
tion, whereas stents with fluoropolymer coatings such as 
COBRA PzF NCS performed very well and did not show 
a difference in platelet accumulation between storm and 
no storm conditions. Currently, we do not have clinical 
data to suggest which type of stent is better, however, 
our preclinical data suggest that stents with greater 
thromboresistance characteristics may fare better in the 
cytokine storm conditions of COVID-19. I think COBRA 
PzF NCS is a good choice for this category of patient 
because it has demonstrated thromboresistant and rapid 
healing properties in nonclinical studies. 

The last category (i.e., healthy patients who may con-
tract COVID-19 in the future) should be offered more 
choices in terms of stent types, especially if they are prac-
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ticing social distancing and are at low risk of contracting 
COVID-19.

Dr. Jauhar:  A DES is my stent of choice for healthy 
patients despite the potential for COVID-19 in the 
future. However, critically ill COVID-19 patients on anti-
coagulation may benefit from DAPT therapy that is 
shorter than recommended for DES, and in that situa-
tion, a nanocoated stent (e.g., the COBRA PzF NCS) may 
be beneficial.

What medical therapy is ideal for treating 
patients at increased thrombotic risk? 

Dr. Jauhar:  Patients with increased arterial or venous 
thrombotic risk would benefit from OACs. If they 
develop CAD or have ACS, then triple therapy may be 
necessary, and therefore, limiting DAPT would decrease 
the bleeding risk.

Dr. Finn:  It is a moving target in terms of what will be 
the ideal therapies for COVID-19 patients. I still believe 
patients who are at excess risk of thrombotic complica-
tions (both venous and arterial) should be treated with a 
combination of antiplatelet and anticoagulant therapies. 
The best choice is probably to choose one antiplatelet 
agent along with one OAC. If these patients undergo PCI, 
stents that only need very short-term DAPT (i.e., 14 days) 
along with OAC are preferred. The COBRA REDUCE trial 
will lend important insights in terms of stent choice and 
antiplatelet/OAC regimen, which may also help inform 
strategies in COVID-19 patients.

Dr. Mathews:  Guidance for triple therapy comes from 
the cardiovascular literature regarding patients with DES 
requiring OACs.6 Efforts have been made to reduce the 
risk of bleeding by using P2Y12 monotherapy in combi-
nation with OACs at 1 month post-PCI, but large studies 
have not yet been performed nor are there consistent 
guidelines. Existing literature supports safety and efficacy 
with a minimum of 1-month DAPT with COBRA PzF 
NCS.12 The COBRA REDUCE 14-day DAPT trial results 
will hopefully reassure physicians looking toward shorter 
duration DAPT in the setting of patients with increased 
thrombotic risk needing OACs. If positive, this strategy 
can potentially be applied to patients with COVID-19 
who require coronary intervention and OACs.

How do you personally plan to navigate the 
year ahead?  

Dr. Finn:  Carefully! It is going to be a challenging fall 
season, but we will prevail over this virus!  

Dr. Mathews:  The pandemic significantly curtailed 
our office visits and cardiovascular procedural volume. 
We do not believe that these patients or their patholo-
gies disappeared but rather that they are presenting 
in a delayed fashion. As we reopen and see an influx of 
patients, it will be important to mitigate the complica-
tions associated with postponed care. I am hopeful that 
with increased patient and physician education and 
awareness, we can recognize these conditions and still 
have a meaningful impact.

Dr. Jauhar:  The year ahead is unclear in regard to 
COVID-19. My goal is to continue to use PPE in pro-
cedures where COVID-19 status is unknown. I hope 
to educate the community that CAD prevalence has 
not changed during the pandemic and to take symp-
toms seriously. The management of CAD will not 
change except for trying to limit DAPT in patients with 
COVID-19 given the increased risk of thrombosis. n
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