
Introduction

The world witnessed a high mortality rate due to 
respiratory failure caused by COVID-19, a disease 
resulting from SARS-CoV-2.1-3 In Brazil, the reality was no 
different; since the first case reported to the Ministry of 
Health, on February 26, 2020, the numbers of deaths from 
severe acute respiratory syndrome were catastrophic.4 

However, this lethality of the pandemic seemed to 
extend to patients with other comorbidities and was 
not limited to those infected with the coronavirus.3 One 
of the reasons was that the number of patients with 
acute coronary syndrome who sought  medical care 
significantly decreased, coupled with a reduction in the 
number of emergency coronary procedures performed 
during the period of social distancing, as reported by 
cardiologists. Consequently, there has been a decline in 
hospitalizations for myocardial infarction in the United 
States, Europe, and South America.2,5-7

In this scenario, various surgical procedures have 
been cancelled, resulting in unprecedented implications 
for surgical survival and for patients in need of surgical 
intervention.8 In particular, cardiac surgery, which is 
highly dependent on resources, has been significantly 
impacted, with most elective procedures being 
postponed or cancelled during the pandemic.9 As a 
result, there has been a substantial decrease in large-
scale cardiac proceures.10

This prompts us to reflect upon the importance of 
cardiac surgery, a medical discipline that has experienced 
rapid advancement and refinement since its inception.11 
This is substantiated by the emergence of coronary 
artery bypass grafting (CABG) without the use of 
cardiopulmonary bypass (off-pump), which followed 
a few years after the introduction of on-pump CABG.12 
Nonetheless, these procedures are primarily indicated 
with the aid of scoring systems such as SYNTAX for 
risk stratification, especially when coronary artery 
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bypass grafting decreasing by 28.10%, and off-pump coronary artery bypass grafting reduced by only 10.31%.

Conclusion: During the pandemic, there was a 26.58% reduction in the number of surgical procedures for 
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software, allowing for a comparative epidemiological 
analysis of how the COVID-19 pandemic affected the 
volume of CABG procedures.

The study period was from July 1, 2018, to June 30, 
2019, and from July 1, 2020, to June 30, 2021. The study 
comprises CABG procedures performed in the 26 states 
of Brazil and the Federal District. Valve replacement 
surgeries with CABG and valve repair with CABG 
were excluded in order to restrict this study to coronary 
syndromes and limit surgical indications of cases where 
the predominant cause was not coronary artery disease, 
but rather valve replacement or repair.

Results

During the study period, the number of CABG 
surgeries performed in hospitals of the Brazilian 
Unified Health System totaled 22,198 prior to the 
onset of the pandemic, and 16,298 procedures were 
completed during the pandemic, representing a 
decrease of 26.58% in surgical volume.  Graph 1 
illustrates a comparison of the total number of CABG 
surgeries carried out before and during the pandemic 
in each state of the country, as well as the Federal 
District during the same timeframe. 

According to the national reduction percentage of 
26.58%, it is worth noting that some states surpassed this 
threshold, namely, Tocantins with a 63.40% reduction, 

disease affects the left main trunk and triple vessels, 
which can determine a poor prognosis.11 Consequently, 
it has become evident that surgeries canceled due to the 
pandemic brought danger to the lives of these patients, 
as adequate risk stratification was not followed due to 
the sanitary imperatives.

Against the backdrop of the current COVID-19 
pandemic, which has affected more than 248 million 
individuals and led to more than 5 million deaths 
worldwide since its emergence, it is crucial to 
understand the reality of Brazil, which has a population 
of over 200 million and has witnessed over 600,000 
accumulated deaths. 13-14 In this context, this study aims 
to quantify and investigate whether there has been a 
reduction in on-pump and off-pump CABG procedures 
in each state of the country.

Methods

This is an ecological, cross-sectional study with a 
descriptive and quantitative approach. The analyzed data 
were provided by the Hospital Information System of the 
Brazilian Unified Health System (SIHSUS), which is made 
available through the Department of Informatics of the 
Brazilian Unified Health System (DATASUS/TABWIN). 
The source selected for data download was SIHSUS, 
and the file type was Professional Services (SP). 15 All 
data were analyzed and compared using Excel® 2013 

Central Illustration: Impact of the COVID-19 Outbreak on Coronary Artery Bypass Grafting in Brazil

Int J Cardiovasc Sci. 2023;36:e20220160

Int J Cardiovasc Sci. 2023;36:e20220160

2
Machado & Almeida

COVID-19 and Revascularization Surgeries in BrazilOriginal Article



Rondônia with 50.00%, Alagoas with 44.85%, Paraná 
with 40.32%, Pernambuco with 38.61%, São Paulo with 
35.97%, Goiás with 32.18%, and the Federal District with 
a 26.62% reduction.

Given the severity of the pandemic,  it  was 
expected that the reduction in the volume of CABG 
procedures would occur in all states of the nation; 
however, this was not observed in the following 
states, with their respective increases: Rio Grande do 
Norte (20.25%), Piauí (13.73%), Pará (9.60%), Sergipe 
(9.41%), Maranhão (4.03%), and Amazonas (1.37%). 
Nonetheless, the epicenter of the pandemic in Brazil 
was in the Southeast and Central-West regions. 
The resource consumption in these regions could 
possibly explain the increase in compensatory elective 
procedures in the Northeast and North of the country. 
In addition, the individualized management adopted 
in response to the health crisis in each state of the 
country must be taken into consideration.4

In Graph 2, on-pump CABG surgeries were isolated 
and compared between the same periods in each state. 
According to the study, the Central Figure shows that 
there were 20,297 surgeries before the pandemic and 
14,593 during the pandemic, indicating a reduction of 

28.10%. Increases were also observed in the following 
states: Amazonas (2.10%), Maranhão (4.07%), Pará 
(9.60%), Piauí (19.63%), and Sergipe (7.14%).  In Graph 3, 
off-pump CABG surgeries were isolated and compared 
between the states in the studied periods. The Central 
Figure shows that, before the pandemic, there were 
1,901 surgeries, and during the pandemic, only 1,705 
were performed, representing a reduction of 10.31%. 
Nonetheless, there were increases in Alagoas, which 
went from procedures  before the pandemic to 10 during 
the pandemic in the analyzed period, Ceará with a 
29.10% increase, Espírito Santo with 50%, Rio Grande 
do Norte with 102.04%, Santa Catarina with 12.50%, 
Sergipe with 200.00%, and Tocantins, which went from 
0 to 1 procedure.

When analyzing each type of CABG surgery in 
isolation, it was expected that on-pump surgeries 
would have a greater reduction in volume compared 
to off-pump surgeries. This is because patients who 
undergo off-pump surgeries demonstrate better 
preservation of pulmonary function and fewer 
complications requiring prolonged hospital stay 
during the postoperative period. However, studies 
have shown that there is no difference in long-term 
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Figure 1 – Analysis of coronary artery bypass grafting procedures in the same period before and during the COVID-19 pandemic 
throughout Brazil.
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Figure 3 – Analysis of the number of off-pump coronary artery bypass grafting procedures in the same period before and during the 
COVID-19 pandemic throughout Brazil.
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Figure 2 – Analysis of the number of on-pump coronary artery bypass grafting procedures in the same period before and during the 
COVID-19 pandemic throughout Brazil.
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benefits between the two procedures.16,17 Furthermore, 
it has been shown that the use of on-pump surgery 
induces a systemic inflammatory syndrome, which 
often leads to transient immunosuppression states, 
contributing to the faster appearance of COVID-19 
symptoms in the postoperative period of infected 
patients.18

Discussion

During the pandemic, hospitals had to quickly adapt 
to increase their capacity for patient care, as a large 
portion of the population required hospitalization. 
These measures were adopted to "flatten the curve" and 
keep hospital beds and intensive care units available 
for COVID-19 patients. As a consequence, there was 
a reduction in the number of surgical procedures 
performed worldwide.19-22

In Brazil, it was no different; with the sudden increase 
in the number of COVID-19 cases, exceptional measures 
were taken, such as the opening of field hospitals and the 
hiring of clinical and intensive care unit beds, even using 
the private sector, to increase the capacity for patient 
care.23 In the midst of this scenario of scarcity of vacancies, 
there were even greater complications due to the lack 
of essential materials for CABG, such as equipment for 
extracorporeal circulation and cannulas.24

In addition to these scarcity factors that prevented 
elective cardiac surgeries from being performed, 
the suspension of surgeries in patients infected with 
SARS-CoV-2 also became a factor to consider. It was 
observed that the risk of death or severe postoperative 
complications in patients who tested positive for 
COVID-19 with reverse transcription-polymerase chain 
reaction (RT-PCR) decreased over time. Thus, there is a 
direct relationship between the interval from the positive 
test and the date of surgery.18 However, the individual 
risk of each patient must be considered to predict the best 
prognosis, establishing a balance between potential risks 
and time of positive RT-PCR.24

In this new landscape, it is also necessary to consider 
that patients undergoing CABG surgery are at risk of 
exposure to the virus, given that the surgery is highly 
invasive, generates aerosols, potentially requires 
prolonged stay in the intensive care units, and involves 
intense use of healthcare resources. Therefore, several 
recommendations and guidelines have emerged on how 
to conserve resources and screen patients who require 
more urgent and efficient care.25 

Because of all the difficulties related to scarcity and 
decision-making during the COVID-19 pandemic, 
people may have neglected their symptoms of coronary 
syndrome due to fear of contracting the virus in a 
hospital environment, which explains the drop in visits 
to the cardiac emergency room.2,5-7,26 In this scenario of 
interruption of elective procedures and delay in seeking 
care, one consequence observed was a change in the 
clinical profile of patients, justified by the increase in 
emergency procedures and mortality.27

All actions taken during the pandemic were indeed 
necessary to minimize the exposure of surgical patients 
and healthcare professionals to the COVID-19 virus, as 
well as to ration the use of essential supplies and allocate 
the necessary personnel to emergency and intensive 
care centers.25 While the importance of these measures 
cannot be overstated, the impact of COVID-19 on the 
daily practice of surgeons and residency programs was 
profound. The cancellation of elective and non-urgent 
surgeries allowed surgeons to become a critical team, 
considering safe alternative non-surgical options to 
treat their patients.21 However, the number of patients 
waiting for surgery tripled during this dark period, and, 
although there have already been some consequences, 
surgery cancellations will continue to affect patients 
for years to come.24,27 It is still unknown what the actual 
outcome of all this will be, and recovery will depend on 
multilateral and collaborative results to ensure patient 
safety and health.26,27

Conclusions

There was an overall reduction in CABG procedures 
in Brazil, although six states were still able to increase 
the volume of procedures. This reflects the severity of the 
pandemic in the country, highlighting how it consumes 
the hospital resources necessary for CABG procedures. 
With the increase in wait times for surgeries and the 
consequent worsening of the presentation profile of 
these patients, it is questionable whether elective CABG 
procedures should have been put on the back burner. 
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