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Abstract

The coronavirus disease 2019 (COVID-19) pandemic brings 
numerous challenges to the health ecosystem, including the safe 
resumption of elective cardiac surgery. In the pre-pandemic period, 
rapid recovery protocols demonstrated, through strategies focused 
on the multidisciplinary approach, reduction of hospital length of 
stay, infection rates and, consequently, costs. Even with several 

studies proving the benefits of these protocols, their acceptance and 
implementation have been slow. It is believed that the resumption 
of surgeries in the current context requires the use of rapid recovery 
protocols combined with the use of a mobile application promoting 
greater engagement between patients, caregivers and care teams.
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COVID-19
ICU
SARS-CoV-2
WHO 

 = Coronavirus disease 2019
 = Intensive care unit 
 = Severe acute respiratory syndrome coronavirus 2
= World Health Organization
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus responsible for coronavirus disease 2019 
(COVID-19), which has caused the current pandemic[1], brings 
with it numerous challenges to the health ecosystem, including 
the safe resumption of elective surgeries causing a great impact 
on patients' survival in the cardiac surgery context. Major 
advances have taken place, such as the creation of the São Paulo 
Cardiovascular Surgery Registry (REPLICCAR)[2] and the reduction 
in mortality reaching international levels[3]. However, in the 
current scenario it is hazardous to keep performing elective 
surgeries in a conventional manner.

Although the pathophysiology and evolution to more severe 
forms and complications caused by COVID-19 are not completely 
understood, the risk of mortality appears to be higher in male 
patients, over 60 years old, who have comorbidities such as 
diabetes mellitus, pulmonary and chronic heart diseases and 
immunocompromised state[4]. These variables are extremely 
relevant for the patient undergoing cardiac surgery and, 
therefore, postponing the surgical procedure may result in 
catastrophic outcomes and delay in the diagnosis and treatment 
of patients with coronary disease.

The exact moment for the return of elective surgical 
procedures is not yet a consensus. This varies according to 
the number of COVID-19 cases in the region, as well as the 
infrastructure of health systems and the surgical demand. Urgent 
cases, which cannot be postponed, will need to rely on efficient 
and safe systematization. Acquiring a SARS-CoV-2 infection after 
the surgical procedure can overload the cardiovascular system 
and be lethal[4].

The social distancing guidelines for cardiac patients have 
become a concern, since these individuals clinically decompensate 
at home, increasing indirect mortality rates by COVID-19[5]. 
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metrics suggested by rapid recovering protocols. In order for this 
to happen, patients, companions and multiprofessional teams 
need to be engaged and motivated in the adopted processes 
and phases. In this scenario, a virtual platform combined with an 
application could help to align the actions in a synchronized and 
efficient way, reminding us of the next steps, avoiding failures in 
adhering to the metrics proposed by the protocol.

The recommendations of the World Health Organization 
(WHO), Ministry of Health and medical societies were to postpone 
elective surgery for two reasons: 1) to increase the availability of 
intensive care unit (ICU) beds and healthcare professionals for 
patients with severe evolution of COVID-19; and 2) the risk of in-
hospital COVID-19 infection and increased patient morbidity and 
mortality. The social distancing guidelines for cardiac patients 
have become a concern, since these individuals decompensate 
at home, increasing indirect mortality rates by COVID-19[5]. Even 
with the resumption of elective surgeries, changes in patient 
care protocols combined with technology are necessary[15,16].

Restarting elective surgeries with this approach is vital in the 
context of COVID-19, reducing unnecessary time for patients 
in the hospital. Therefore, it is essential to implement strategies 
aimed at assisting patients with indication for highly complex 
surgeries, such as cardiac surgery, which may be combined with 
a rehabilitation and remote monitoring program. The growing 
wave of technological evolution and its relevance in the day-
to-day life of the population with mobile devices, especially 
applications, presents itself as a promising resource in the current 
global challenge[5]

In underdeveloped and developed countries, scientific 
production in the field of health promotion through mobile 
technologies are still rare and dispersed[16]. However, the 
implementation of health-oriented applications has already 
shown successful results by generating a positive impact on 
the educational issue of patients and their families, answering 
questions in the phases of care, solving communication failures 
between healthcare professionals and patients, and engaging 
them in their own care. These resources have potential in the 
context of the COVID-19 pandemic, since they bring benefits by 
improving the recovery of patients and restricting the need for 
return to the hospital[17,18].

Thus, the use of applications allows the patient's interaction 
with the multiprofessional team to occur continuously during 
their perioperative journey and beyond. The patient and their 
family could have access to the educational content through a 
friendly and easily accessible interface. In addition, the patient 
can communicate with the team quickly and efficiently, allowing 
his/her questions to be answered without having to return to the 
hospital. Monitoring of the surgical wound through photographs 
taken by the patient and pain management through pain scales 
applied by online questionnaires allow early interventions[17]. 
This also reduces the number of hospital readmissions due to 
a better patient adherence to the oriented protocols when 
monitored with the help of technology[18].

It is believed that performing surgeries inserted in the ‘new 
normal’ concept requires the use of rapid recovery protocols. It 
promotes greater engagement among patients, caregivers and 

Between 2001 and 2010, the average length of hospital stay 
for patients undergoing cardiac surgery in developed countries 
was approximately 10 days, and in underdeveloped countries, 
more than 12 days[6]. In addition, this time can be extended 
if there is any complication, directly affecting the time of 
hospitalization, rehabilitation and costs[7].

In the pre-pandemic period, rapid recovery protocols 
showed, through strategies focused on a multidisciplinary and 
modular approach, a safe reduction in hospital stay[8], a decrease 
in the rate of infection acquired in the hospital and, consequently, 
in costs[8-10]. 

This is a proactive approach to a set of actions that changes 
the way we manage the care provided to the patient, allowing 
earlier interventions, optimization of outcomes within the 
perioperative journey, and discharge based on an expected 
preparation and guided by patient tolerance[11]. Even patients 
operated urgently can benefit from these measures, based on 
the actions implemented after surgery.

Among the several benefits of the strategy, studies show that 
the average length of hospital stay after surgery was reduced 
from 6 days to 3 days. Thus, hospital discharge in a shorter 
period should not be interpreted as an early discharge, but as 
a consequence of an expected preparation and guided by the 
patient's tolerance. The results show that patients do not have 
worse outcomes because they are discharged from hospital 
in a short time[8]. The reduction of hospital stay becomes one 
of the most powerful weapons for the resumption of elective 
surgeries, aiming at lower risk of exposure and contamination 
by COVID-19, increasing bed turnover and reducing the 
consumption of hospital resources. Recent studies in bariatric 
and colorectal surgery also suggest the implementation of rapid 
recovery protocols for the resumption of elective surgeries. 
However, some adaptations are necessary, such as the use of 
treadmills and exercise bikes due to the restriction of the use of 
common areas within the hospital and the development and 
improvement of telemedicine both in the preoperative and 
postoperative care[12,13].

COMMENTS

Even with several studies pointing out and proving 
the benefits of acceleration protocols, their acceptance 
and implementation have been slow. Several barriers have 
been encountered, which are related to the patient, the 
multidisciplinary team and the infrastructure. For a successful 
implementation, it is necessary for healthcare professionals to 
modify and adapt the traditional thinking to this ‘new normal’. 
This care includes team education regarding new evidence-
based strategies that demonstrate proactive attitudes such as 
exhaustive interventions for perioperative glycemic control[14], 
smoking cessation, multimodal pain control, adequate 
nutritional intake, break of prolonged fasting, reincorporation of 
cardiorespiratory and motor activity as soon as possible, among 
others.

This line of care focuses on effective communication and the 
synchronized work of patient-centered teams; this should be the 
central part for implementing the actions and monitoring the 
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care teams who, with the use of a mobile application, persist 
in the search of continuous improvement of results and, at the 
same time, in the patients' satisfaction.

No financial support.

No conflict of interest.

REFERENCES

1. Lupia T, Scabini S, Mornese Pinna S, Di Perri G, De Rosa FG, et al. 2019 
novel coronavirus (2019-nCoV) outbreak: a new challenge. J Glob 
Antimicrob Resist. 2020;21:22-7. doi:10.1016/j.jgar.2020.02.021. 

2. Orlandi BMM, Mejia OAV, Borgomoni GB, Goncharov M, Rocha KN, Bassolli 
L, et al. REPLICCAR II study: data quality audit in the Paulista cardiovascular 
surgery registry. PLoS One. 2020;15(7):e0223343. doi:10.1371/journal.
pone.0223343. 

3. Mejia OAV, Lisboa LAF, Caneo LF, Arita ET, Brandão CMA, Dias RR, et al. 
Analysis of >100,000 cardiovascular surgeries performed at the heart 
institute and a new era of outcomes. Arq Bras Cardiol. 2020;114(4):603-
12. doi:10.36660/abc.20190736.  

4. Khanna S. Coronavirus disease 2019 (COVID-19) and cardiac surgeon-
Are we on the back foot? J Card Surg. 2020;35(6):1389-90. doi:10.1111/
jocs.14589. 

Authors' roles & responsibilities

MKAL

GBB

OAVM

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; drafting the work or revising it 
critically for important intellectual content; agreement to 
be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part 
of the work are appropriately investigated and resolved; 
final approval of the version to be published

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; drafting the work or revising it 
critically for important intellectual content; agreement to 
be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part 
of the work are appropriately investigated and resolved; 
final approval of the version to be published

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; drafting the work or revising it 
critically for important intellectual content; agreement to 
be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part 
of the work are appropriately investigated and resolved; 
final approval of the version to be published

5. Burt C, Shaw D. Cardiac Arrest Deaths at Home in New York City Have 
Increased By a Startling 800%. AngioplastyOrg [Internet]. New York: 
Angioplasty; c2020 [cited 2021 Jun 6]. Available from: http://www.ptca.
org/news/2020/0408_INCREASED_DEATHS_NYC.html

6. Steiner C, Barrett M, Terrel L. HCUP Projections: Clostridium Difficile 
Infection 2011 to 2012. U.S. Agency for Healthcare Research and Quality 
[Internet]. Rockville (MD): Agency for Healthcare Research and Quality; 
2012 [cited 2021 Jun 6]. Available from: https://www.hcup-us.ahrq.gov/
reports/projections/CDI_Regional_projections_Final.pdf

7. Almashrafi A, Alsabti H, Mukaddirov M, Balan B, Aylin P. Factors associated 
with prolonged length of stay following cardiac surgery in a major 
referral hospital in Oman: a retrospective observational study. BMJ 
Open. 2016;6(6):e010764. doi:10.1136/bmjopen-2015-010764.

8. Malaisrie SC. Early discharge after cardiac surgert not associated wirh worse 
outcomes. 56th Annual Meeting of the Society of Thoracic Surgeons; 
2020 Jan 29; New Orleans (LA):STS; 2020 [cited 2021 Jun 6]. Available 
from: https://www.firstwordpharma.com/node/1697056?tsid=17.

9. Engelman DT, Ben Ali W, Williams JB, Perrault LP, Reddy VS, Arora RC, et al. 
Guidelines for perioperative care in cardiac surgery: enhanced recovery 
after surgery society recommendations. JAMA Surg. 2019;154(8):755-66. 
doi:10.1001/jamasurg.2019.1153. 

10. Grant MC, Isada T, Ruzankin P, Whitman G, Lawton JS, Dodd-O J, et al. 
Results from an enhanced recovery program for cardiac surgery. J Thorac 
Cardiovasc Surg. 2020;159(4):1393-402.e7. doi:10.1016/j.jtcvs.2019.05.035. 

11. Lu SY, Lai Y, Dalia AA. Implementing a cardiac enhanced recovery 
after surgery protocol: nuts and bolts. J Cardiothorac Vasc Anesth. 
2020;34(11):3104-12. doi:10.1053/j.jvca.2019.12.022. 

12. Borghi F, Pellegrino L, Pruiti V, Donati D, Giraudo G. Feasibility of 
enhanced recovery after surgery program in colorectal surgery during 
COVID-19 pandemic in Italy: should we change something? Updates 
Surg. 2020;72(2):319-20. doi:10.1007/s13304-020-00827-1.

13. Fantola G, Nagliati C, Foletto M, Balani A, Moroni R. Is there a role for 
ERAS program implementation to restart bariatric surgery after the peak 
of COVID-19 pandemic? Obes Surg. 2020;30(10):4101-2. doi:10.1007/
s11695-020-04676-0. 

14. Arthur CPS, Mejía OAV, Lapenna GA, Brandão CMA, Lisboa LAF, Dias RR, et 
al. Perioperative management of the diabetic patient referred to cardiac 
surgery. Braz J Cardiovasc Surg. 2018;33(6):618-25. doi:10.21470/1678-
9741-2018-0147.  

15. Sellers FS, Goldstein A, Bernstein L. Coronavirus : US hospitals poised 
to restart non-emergency surgeries and procedures. Independent 
[Internet]. 2020;(April):1–8. Available from: http://www.ptca.org/
news/2020/0408_INCREASED_DEATHS_NYC.html 

16. Maldonado JM, Marques AB, Cruz A. Telemedicine: challenges to 
dissemination in Brazil. Cad Saude Publica. 2016;32Suppl 2(Suppl 
2):e00155615. doi:10.1590/0102-311X00155615. 

17. Cingi C, Yorgancioglu A, Cingi CC, Oguzulgen K, Muluk NB, Ulusoy S, et 
al. The "physician on call patient engagement trial" (POPET): measuring 
the impact of a mobile patient engagement application on health 
outcomes and quality of life in allergic rhinitis and asthma patients. Int 
Forum Allergy Rhinol. 2015;5(6):487-97. doi:10.1002/alr.21468. 

18. Armstrong KA, Coyte PC, Brown M, Beber B, Semple JL. Effect of 
home monitoring via mobile app on the number of in-person visits 
following ambulatory surgery: a randomized clinical trial. JAMA Surg. 
2017;152(7):622-7. doi:10.1001/jamasurg.2017.0111. 

This is an open-access article distributed under the terms of the Creative Commons Attribution License.


