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Case Report

Acute coronary syndrome with cardiogenic shock due to
occlusion of right coronary artery in a young physician

caring patients with COVID-19 infection: A Case report
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Abstract

A-36-year-old physician assigned in caring patients with COVID-19 infection had severe chest pain and cardiogenic shock due to acute coronary syndrome. ECG
was suggestive of acute inferior myocardial infarction. After getting negative result for COVID- 19, primary percutaneous coronary intervention (PCI) was done.
Stent was inserted to the culprit lesion, occluded proximal part of right coronary artery, within 120 minutes. The non-culprit lesion, occluded distal part of left anterior

descending artery, was left for staged revascularization. After the procedure, he was symptom free and the blood pressure became normal.

Introduction

Acute coronary syndrome is usually caused by occlusion of coronary
artery. Timely revascularization is vital to save myocardium. To achieve
it, primary percutaneous coronary intervention (PCI) is preferable than
fibrinolysis-based strategy. Even emergency coronary artery bypass
graft (CABG) is indicated if the patient’s coronary anatomy is not
suitable for PCI. However, there are variations in treatment guideline
for acute coronary syndrome in COVID era. A fibrinolysis-based
strategy is preferable than primary PCI in some countries [1,2].

There are several issues in management of acute coronary syndrome
in COVID era - patient side and health care side. Saving the life of
patient is as equally important as protecting the COVID-19 infection
to both health care personnel and patient. Protection of both health
care personnel and patient from COVID-19 infection is essential.
Thus, all patients must be screened for COVID-19 infection prior to
procedure and delay in results for COVID-19 infection can lengthen
“door to needle time”. For patients who have to receive PCI, the detailed
protective measures must be applied to avoid nosocomial infection [2].
There should be a dedicated Cath-lab for suspected COVID-19 cases
and it is not easy for developing countries. Therefore, management of
acute coronary syndrome in COVID era is not simple as before.

On the other hand, people with chest pain are reluctant to come
to hospital as they are afraid of being infected with COVID-19 virus.
Thus, a few countries notice a shortfall in number of cases with acute
coronary syndrome in 2020 [3]. Reduced number of admissions during
this period is likely to have resulted in increased out-of-hospital deaths
and long-term complications of myocardial infarction and missed
opportunities to offer secondary prevention treatment for patients with
coronary heart disease. Regarding the mortality rate, if a patient with
acute coronary syndrome has COVID-19 infection, the mortality rate
is found to be higher than that of non-COVID [4].

In patient with acute coronary syndrome and cardiogenic shock,
NICE guideline (2020) suggests to consider culprit vessel only
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revascularisation with PCI rather than complete revascularisation
during the index procedure for people with acute ST elevation
myocardial infarction (STEMI) and multivessel coronary artery
disease with cardiogenic shock” It was also in accordance with the
“Culprit Lesion Only PCI versus Multivessel PCI in Cardiogenic Shock
(CULPRIT-SHOCK) trial” which suggests that non-culprit lesions
should not be routinely treated immediately, and the immediate PCI
strategy should be limited to the culprit lesion only. It favoured culprit-
lesion-only PCI with possible staged revascularization for non-culprit
lesion [5].

Presentation

A-36-year-old physician assigned in caring patients with COVID 19
infection had sudden onset of severe left sided chest pain and collapse.
He had central cyanosis, cold and clammy extremities. Blood pressure
was 60 mmHg palpable and heart rate was 60/min. He was resuscitated
with oxygen, fluids and inotropes. ECG revealed ST elevation in
inferior leads and ST depression in anterolateral leads (Figure 1.1).
Echocardiogram showed akinetic anterior wall and septum (LAD) and
stunned inferior wall with overall EF 20%. Both Troponin and CK MB
were raised. Nasal swab for Covid-19 rapid test was negative. Within
120 minutes, primary percutaneous coronary angiogram demonstrated
total occlusion of proximal part of right coronary artery. It was dilated
and stent was inserted successfully. The distal portion of left anterior
descending artery was found to be totally occluded. (Figure 1.2) The
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blood pressure became normal after the procedure. ECG done after
procedure revealed dramatic improvement. (Figure 2-6)
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Figure 1.1 ECG on arrival

Figure 4. Complete occlusion of LAD coronary artery (LAO caudal view)

Figure 1.2 ECG after Primary PCI

Figure 5. Right coronary artery after stent (AP view)

Figure 2. Complete occlusion of right coronary artery
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Figure 3. Complete occlusion of LAD coronary artery (AP caudal view) Figure 6. Right coronary artery after stent (LAO view)
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He developed acute kidney injury as evidenced raised serum
creatinine (2mg%) in next 24 hour and the level dropped to normal
following fluid therapy. Echocardiogram was repeated 24 hours after
procedure and ventricular contraction improved 40%.

Accordingto the size of right coronaryartery, dramaticimprovement
of echocardiographic finding and his symptoms following stenting, we
concluded that his right coronary artery is the major supplier — right
coronary dominant type.

As we do not have intravascular ultrasound and fine instruments to
intrude left anterior descending chronic total occlusion, we decided to
maximize medical treatment. As his cholesterol was 240 mg%, we put
him on high dose statin in addition to dietary advice.

He was a smoker and now he quits smoking. His life style was more
of sedentary previously and he is doing light exercise now. He is on dual
anti-platelets, statins and losartan. Echocardiogram done one month
after primary PCI showed poor contraction of interventricular septum
and left ventricle. He has effort dyspnoea after jogging 300 feet at level
ground. Now, he is waiting for staged intervention - the non-culprit
lesion.

Discussion

Acute coronary syndrome is one of the medical emergencies and
timely revascularization of obstructed artery is crucial. Thus, door to
needle time is important not only for coronary intervention but also for
thrombolytic therapy.

In COVID-19 pandemic period, few reports mentioned that “delay
in timely management leads to increase in mortality and morbidity in
acute myocardial infarction” [1]. There were several reasons for delay.
Firstly, as the patient with acute coronary syndrome may have fever and
he may be kept in ward caring specifically to COVID-19 ward initially.
Secondly, the patient may have atypical presentations rather than chest
pain like dyspnoea, cough, nausea, vomiting and diarrhoea. And he
may be sent to COVID-19 ward rather than cardiac ward. Thirdly,
the patient with autonomic neuropathy due to diabetes mellitus and
age (elderly) may have silent infarct and diagnosis may be delay. Thus,
several reports mentioned delay in diagnosis during COVID pandemic
[6]. In this patient, being physician, there is no delay in diagnosis. The
presenting symptoms — severe chest pain and cardiogenic shock and
ECG give the diagnosis of acute inferior myocardial infarct on arrival
to hospital.

Protection of COVID-19 infection to both health care personnel
and other non-COVID patients is the main strategy in most of the
hospitals in COVID-19 era. Several guidance on reorganization of
Cath- lab and measures for protection of healthcare providers involved
with invasive procedures are done [7]. Thus, initial screening at the
entry point to hospital is utter most important. The period before the
availability of COVID-19 rapid test for nasopharyngeal swab was very
troublesome for us especially in caring acute cases. Furthermore, it
takes 8-24 hours to get the result for PCR for nasopharyngeal swab.
Thus, we have to rely on rapid test for nasopharyngeal swab. Although
we use test with high sensitivity and specificity, they are not 100%
reliable. It is also challenging for treating medical team. In this patient,
rapid test for nasopharyngeal swab was negative and we did proceed
primary PCI within 2 hours.

All our team members wear second level personnel protective
equipment with minimum staffs and they follow all precautions [8].
Chieffo suggests dedicated Cath-lab for patients with acute coronary
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syndrome in COVID era. Although, we do not have dedicated Cath-lab,
we do disinfection and UV radiation after the procedure.

There are some controversies about guideline in management
of acute coronary syndrome in COVID-19 era. The guidelines are
modified depending on logistics. Some center suggests thrombolytic
therapy rather than primary PCI [1,2]. Thus, the practice for
revascularization was found to be varied in different countries - rate
of primary percutaneous coronary intervention was highest in the
USA and lowest in Australia, New Zealand, and Canada explained
to promote human and material resources optimization, infection
prevention for patients and healthcare workers, and transfer times force
prior to invasive management for ischaemic heart disease during the
COVID 19 outbreak. This patient is lucky that our hospital has Cath-
lab.

In coronary angiogram, the proximal part of right coronary artery
was occluded and it was compatible with ECG findings. And distal part
of left main stem was totally occluded too- chronic total occlusion. The
interventional cardiologist decided to treat the culprit vessels - right
coronary artery and it was done successfully during the primary PCI.
He left totally occluded left main stem for further intervention. It is
in accordance with NICE guideline [9] and “Culprit Lesion Only PCI
versus Multivessel PCI in Cardiogenic Shock (CULPRIT-SHOCK)
trial> Regarding complete occlusion of distal left main stem, the
interventional cardiologist plan for staged revascularization. The patient
was symptom free after the primary PCI and the blood pressure became
normal. His serum creatinine fell gradually too. It was compatible with
the findings of [5] where they found a significant reduction in all-cause
death or renal-replacement therapy at 30-day follow-up in patients who
had culprit-lesion-only PCI.

Regarding dominant artery, this patient has possibly right dominant
artery as he has presented with acute inferior myocardial infarction
[10]. And it s also supported by the fact that he is completely chest pain
free prior to the event though his left main stem is totally occluded in
coronary angiogram. Thus, his left coronary artery is not likely to be a
dominant one. Having right coronary artery dominant in this patient
is a potential risk factor for triple-vessel coronary artery disease [11].
This patient recovered very well although his initial presentation was
nearly dead. Having lower 30 days mortality in this patient with right
dominant lesion was compatible with the finding by Veltman et al. [12]
where they found “in patients with left coronary lesion have higher 30
days mortality than those with right coronary lesion”.

Conclusion

We were successful in saving the life of patient as well as protection
to health care personnel and patients from COVID-19 infection. Rapid
diagnostic test for nasopharyngeal swab for COVID-19 can shorten
“door to needle time” in this patient. In COVID-19 pandemic era,
treatment of acute coronary syndrome due to ST elevation myocardial
infarction (STEMI) with cardiogenic shock should be primary PCI.
“The immediate PCI strategy limited to the culprit lesion only” saves
the life of our patient.
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