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Ab s t r ac t​
Aim: The impact of coronavirus disease 2019 (COVID-19) lockdown on cardiac emergency admissions to hospitals has been reported previously. 
We aimed to study the emergency room (ER) admissions to cardiac intensive care unit (CICU) at a tertiary care center during that period and 
compare this with admissions during the same time frame in the previous years.
Materials and methods: This is a retrospective observational study of patients admitted to the CICU during the pandemic period from March 
22 to August 1 (inclusive) of 2020 and compared this with CICU admissions in the same time frame in the previous 2 years (2018 and 2019).
Results: During the study period in 2020, a total of 216 patients (age 59 ± 14 years) were admitted via ER, which is a 33% and 30% decline in 
admissions compared to 2019 (n = 322, age 63 ± 12 years) and 2018 (n = 307, age 62 ± 13), respectively. The decline in admissions with the 
primary diagnosis of acute coronary syndrome (ACS), acute decompensated heart failure, arrhythmia, and other diagnoses during the study 
period in 2020 were 27%, 38%, 62%, and 59%, respectively, while there was a 50% increase in acute pulmonary embolism admission compared 
to the mean admission in 2018 and 2019. Weekly admission rates gradually increased from less than 10 per week in the first 3 weeks to >15 
by eighth week of the study period in 2020, while the trend was same throughout the study period in the previous 2 years. The CICU mortality 
rate in 2020 study period was 4.6% compared to 3.9% in 2018 (p = 0.83) and 5.6% in 2019 (p = 0.70). The in-hospital mortality of these patients 
was also similar in all 3 years (6.5%, 7.8%, and 7.9% in 2018, 2019, and 2020, respectively; p = 0.61).
Conclusion: Our study showed that CICU admissions during COVID-19 lockdown had declined compared to the previous years in a large tertiary 
center in India. Government and health organizations should educate the public early on during the pandemic about the consequences of 
ignoring other acute medical problems such as ACS, provide various measures for them to reach hospital early, and give reassurance with the 
best practices adopted in hospitals to avoid contracting the virus from the hospital environment.
Keywords: Acute coronary syndrome, Acute decompensated heart failure, Admissions, Cardiac emergency, Cardiac intensive care unit, COVID-19, 
Lockdown, Pandemic, Pulmonary embolism.
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In t r o d u c t i o n​
Coronavirus disease 2019 (COVID-19) was declared as a pandemic 
by the World Health Organization on March 11, 2020.1 Further to 
this, most countries around the world imposed strict lockdown 
measures to contain the transmission of the virus at different time 
frames. The Indian government announced the first lockdown 
starting from March 24 for a period of 21 days, which subsequently 
got extended to different time frames in different states.

Cardiovascular involvement of COVID-19 can range from 
acute coronary syndrome (ACS), acute myocardial injury 
without obstructive coronary artery disease (myocarditis, stress 
cardiomyopathy), arrhythmias, heart failure, cardiogenic shock, 
pericardial effusion, and various thromboembolic complications.2 
Cardiac societies such as the American College of Cardiology 
and Cardiological Society of India released guidelines about 
the management of patients with cardiovascular disease and 
myocardial infarction during COVID-19 in April 2020. These 
guidelines addressed the concerns about the safety of healthcare 
workers without compromising the best delivery of care to the 
patient.3,4 Reports of several studies from various countries 
were published showing significant reduction in admission of 
patients with cardiac emergency to hospital during this period of 
lockdown.5–14

We aimed to study the emergency room (ER) admissions to 
cardiac intensive care unit (CICU) at a tertiary care center during 

this period of lockdown and compared with admissions during the 
same period in the previous years.

Mat e r ia  l s a n d​ Me t h o d s​
This is a retrospective observational study of patients getting 
admitted to the CICU during the COVID-19 pandemic period 
from March 22 to August 1 (inclusive) of 2020 to our institute. 
Information about the CICU admissions during the same period 
of the previous 2 years (2018 and 2019) were also collected. The 
data were obtained from our electronic database and medical 
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records of patients. All procedures followed were in accordance 
with the ethical standards of the responsible committee on human 
experimentation (institutional and national) and with the Helsinki 
Declaration of 1975, as revised in 2000.

We analyzed the patient records to identify the primary diagnosis 
and divided them to identify if there was change in admission rates 
with different diagnoses. Standard definition is used for ACS, which 
includes ST-elevation myocardial infarction (STEMI), non-ST elevation 
myocardial infarction, and unstable angina. Acute decompensated 
heart failure (ADHF) included patients with valvular heart disease, 
cardiomyopathy (ischemic or nonischemic), or arrhythmia presenting 
with signs of heart failure. Patients were included in the arrhythmia 
group if they had brady- or tachy-arrhythmia, but without signs of 
heart failure. Apart from the above definitions and acute pulmonary 
embolism (PE), all patients admitted to CICU via ER were included 
in the “Other diagnoses” group (e.g., hypertensive emergencies, 
metabolic abnormalities, etc.).

Re s u lts​
During the study period in 2020, a total of 216 patients (age 59 ± 
14 years) were admitted via ER, which is a 33% and 30% decline 
in admissions compared to 2019 (n = 322, age 63 ± 12 years) and 
2018 (n = 307, age 62 ± 13 years), respectively. The comparative 
admissions with the primary diagnosis of ACS, ADHF, arrhythmia, 
acute PE, and others are shown in Figure 1. The decline in admissions 
with the primary diagnosis of ACS, ADHF, arrhythmia, and other 
diagnoses during the study period in 2020 were 27%, 38%, 62%, 
and 59%, respectively, while there was a 50% increase in acute PE 
admission compared to the mean admission in 2018 and 2019. On 
plotting the weekly admission rates during the 15 week period, it 
was noted that the admission rates gradually increased from less 
than 10 per week in the first 3 weeks to >15 by eighth week of the 
study period in 2020, while the trend was same throughout the 
study period in the previous 2 years (Fig. 2).

In those patients who presented with STEMI during the study 
period in 2020, fibrinolytic therapy (FT) was given to six patients 
compared to one in 2019 (11.8% vs 1%, p = 0.006). All these six 
patients had symptoms suspicious of COVID-19 and were admitted 

during the early part of the study period (first 2 weeks). Emergency 
coronary angiography rate (88.2% vs 99%, p = 0.006) in STEMI was 
lower this year, but there was similar rate of primary percutaneous 
coronary intervention (PPCI) (93.3% vs 89%, p = 0.6) compared to 
2020.

The CICU mortality rate in 2020 study period was 4.6% 
compared to 3.9% in 2018 (p = 0.83) and 5.6% in 2019 (p = 0.70). The 
in-hospital mortality of these patients was also similar in all 3 years 
(6.5%, 7.8%, and 7.9% in 2018, 2019, and 2020, respectively, p = 0.61).

The COVID-19 reverse-transcription polymerase chain reaction 
was found to be positive in 15 patients (6.9%) while in CICU, out of 
which 4 died (26.7%).

Di s c u s s i o n​
We believe this is the first report from India addressing the issue of 
CICU admissions via ER during this pandemic period, even though 
there were multiple reports about the decline in ACS admissions 
and catheterization procedures from various countries during this 
COVID-19 pandemic.5–14

Our study showed that there was a gradual increase in 
admissions after the first 3 week period of lockdown. Patients 
were more reluctant to seek medical attention during the initial 
pandemic period as there was a panic mode among the public. 
This was mostly done by both mainstream and social media 
with information about COVID-19 projected throughout the day. 
However, as days went by, patients and their relatives were little 
more confident to come to hospital to get medical attention for 
non-COVID-19 medical conditions. This could also be partly due 
to patients not being able to tolerate their symptoms and ended 
up coming to hospital to seek medical help.

Even though our hospital caters for 24/7 PPCI to patients with 
STEMI, during this lockdown period unusually high number of 
patients underwent FT (six patients). There are few explanations 
for this: firstly, during the initial 2 weeks of the study period, 
interventional cardiologists were reluctant to do PPCI in those 
patients who had suspicious symptoms of COVID-19 along with 
history of travel abroad within the prior few weeks. All the six 
patients who underwent fibrinolysis fulfilled these criteria during 
the initial triage in emergency department. Therefore, as per the 
consensus from the cardiac societies, they were given FT in our 
institute to avoid delay in reperfusion. There were also several 
concerns about the availability and the quality of personal 
protective equipment (PPE) during the initial pandemic period. 
The technique of donning and doffing of PPE by cardiac catheter 
laboratory staff was also not optimal. Once the staffs were trained 
with appropriate doffing and donning techniques within the initial 
2 weeks, clinicians were able to undertake PPCI even in COVID-
19 suspect patients with the necessary precautions, as per the 
guidelines.

There were several hypotheses been postulated to explain 
the decline in admissions for cardiac emergencies during this 
pandemic.15 The main factor is due to the fear of exposure and 
contracting the virus from an already infected patient in the 
hospital setup where most COVID-19 patients (symptomatic and 
asymptomatic) were treated in the initial pandemic period. Apart 
from these factors discussed earlier, in India, there are other unique 
factors that would have led to the reduction in emergency cardiac 
care unit admissions. Nearly half the patients in India with acute 
medical illness relies on their own transport to reach the hospital in 

Fig. 1: Comparison of cardiac intensive care unit (CICU) admissions with 
different primary diagnosis during the study period in 2018, 2019, and 
2020. ACS, acute coronary syndrome; ADHF, acute decompensated heart 
failure; PE, pulmonary embolism
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an emergency, as ambulance services are not as par to the western 
countries. Travelling in their own vehicle during the first few weeks 
of strict lockdown with frequent vehicle checks being undertaken 
all over the country must have also contributed to the decline 
in emergency admissions. Comparatively, even the ambulance 
services during the initial lockdown period were also much less and 
would have had a major impact on hospital admissions.

Co n c lu s i o n​
Our study from a large tertiary cardiac unit in South India showed 
that admissions to CICU was significantly reduced during COVID-
19 pandemic. Government and health organizations should 
educate the public (and also the healthcare professionals who 
have concerns about seeing and treating patients) early on during 
the pandemic about the consequences of ignoring other acute 
medical problems such as ACS, provide various measures for them 
to reach hospital early and give reassurance with the best practices 
adopted in hospitals to avoid contracting the virus from the hospital 
environment.
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Fig. 2: Weekly trend of cardiac intensive care unit (CICU) admissions during the study period in 2018, 2019, and 2020


