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A call for revision in  CPR algorithms in COVID Era: 

Corona virus led pandemic [COVID-19] spread over 170 countries involving over 4.2 

million people with more than 0.28 million death by 12h of May, 2020. India has more than 

70 thousands of SARS CoV-2/ COVID 19 positive cases with more than 22,000 deaths.1 

Large majority of infected patient remain asymptomatic or mildly symptomatic, 12%-19% 

require hospital admission and only 3%-6% are seriously ill  to  require  Intensive care.2-4 

Acute respiratory distress syndrome (ARDS), myocardial injury, ventricular arrhythmias, and 

shock due to Covid-19 infection predisposes them to suffer cardiac arrest,5-8  Even proposed 

treatments, like hydroxychloroquine and azithromycin can prolong the QT and generate 

arrhythmias.9 

Health care workers [HCWs] treating COVID patients, are contracting such infection and 

deaths reported in them too.10-12Limited sensitivity of tests for diagnosis, limitations in extent 

of testing and capability of even mild infections in spreading virus, has led to a call for 

extensions in standard precautions by HCWs. Till effective medications are invented or 

vaccine developed, COVID pandemic is going to continue.Medical practice patterns have to 

modified to mitigate the risk to HCWs. 

Cardio Pulmonary Resuscitation [CPR] involves many high aerosol generating procedures 

(AGP),like, chest compression, oropharyngeal suction, insertion of artificial airway, assisted 

ventilation[manual and mechanical]. It involves many HCWs in close contact for prolonged 

time during CPR. Thus CPR on COVID patient has potential to infect many HCWs and 

contaminate space where it was conducted. Unless protocols are made to minimize the same, 

HCWs will be afraid to perform full hearted CPR and result not only in poor outcomes but 

also infection in HCWs. 

Just the availability of equipment like personal protective equipment, negative pressure 

isolation rooms with its dedicated equipment may not ensure good quality safe CPR unless 

conventional CPR algorithms are modified to accommodate the changes.  

Major changes like avoidance of mouth to mouth ventilation, minimizing Bag mask 

ventilation, early intubation, covering victim’s mouth and nose are desired deviations and 

calls for retraining in COVID era. This is possible only after we have practicable and 

agreeable revised COVID-19 CPR Algorithms. 

We have reviewed recent literature, compiled them in points and conceptualize it in the form 

of an algorithm. This when discussed among peers can lead to revisions and ultimately new 

Indian guidelines. 
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Special consideration suggested in COVID 19: 

OHCA:As 8 out of 10 patients are asymptomatic or mildly symptomatic and therefore the 

probability of them suffering cardiac arrest with COVID19 rather than due to COVID19 

remain substantial.2-4 Timely Bystander CPR is a key for good outcome in OHCA14-16but lay 

rescuers performing CPR without protective gears, are prone to exposure of COVID19. 

Those who are aged and have co-morbidities like diabetes, hypertension, heart disease, 

chronic lung disease 4 are at high risk of becoming seriously ill if get infected with 

COVID19.16 In India, approximately 80-90 % of OHCA occur at home,18likelyhood of which 

will increase during lockdown due to COVID19. Not only patient but family members are 

likely to be infected as well and need consideration during close contact with them during 

transporting victims. 

IHCA: In this era, all victims of cardiac arrest must be handled as covid19 infected, until 

proved otherwise, and this fact must be considered at the time of revising CPR policy for the 

hospital. However few measures are too labor, cost, resource intensive that they may have to 

be restricted to confirmed cases only. 

Pearls from Literature on CPR in COVID19 era: 

1. Always first is scene safety should include consideration for location of arrest, for 

example red or orange zones, quarantine setups, COVID19 dedicated hospitals. This calls 

for mock drill guided preparation for the setup to ensure rescuer safety and provision and 

use of PPE by EMS team visiting high risk zones. 

2. Check for responsiveness. If victim has agonal gasps than give him mask or cloth to 

cover mouth and nose to reduce aerosol generation and exposure. 

3. The call center for EMS system should include questions for screening for symptoms of 

COVID19 in the patient and around the locus, in their call receiving set. 

Encourage lay rescuer for hands only or Compression Only life support in Covid19 Era. 

Inform the EMS team to don PPE for suspected/confirmed COVID19 cases before 

reaching the scene.19 

4. Those who are still following the old method of look,listen and feel for assessment of 

breathing must be encouraged to follow the recent guideline insisting on assessment by 

visualization of respiratory chest movement only.20 

5. Even in Covid19 era , Mouth to mouth breathing is encouraged in Cardiac arrest among 

children as respiratory causes dominate the cause list.16As family of the victim deemed to 

be exposed and infected, they can be  encouraged to do so, however precautions like , 

barrier devices [pocket mask] are can be used to reduce the risk of exposure to respiratory 

secretions. 

6. As defibrillation is not an aerosol generating procedure[ AGP],  recommendation for 

AED use remains unchanged.19 



7. Family members and other contacts of patients with suspected or confirmed COVID-19 

should not ride in the same transport ambulance. 19 

8. Pre arrest: Patients requiring intubation and ventilation in case of COVID 19 have poor 

survival rates 5,21and probability of survival after an arrest become poorer. However 

tachyarrhythmia due to myocarditis  will benefit from defibrillation and need special 

consideration.23 

9. In extremely ill COVID19 patients with multiorgan failure and co morbidities; or patient 

with exiting living will for limitation of care [ eg DNR, DNI], it  is desirable to discuss 

direction and limits of care much in advance to prevent last moment hassles. Covid19 

pandemic, calls for a relook at “end of life” or “direction of care” policy of the institute to 

prevent ambiguity at ground level. Whenever possible, let direction of care be decided 

before large number of health care workers are exposed,. 

10. Emergent resuscitation not only contaminates the space and personnel but propagates a 

wave of fear among onlookers. All suspected or confirm cases of COVID19 are closely 

monitored for signs and symptoms of deterioration and advised to have policy involving 

preemptive actions like, 

11. Early transfer to at least a closed door room  if negative pressure room not available,19 

12. For early planned intubation in controlled surrounding equipped for the same.19 

13. Chest compressions, artificial airway insertion and assisted ventilation have high 

potential to generate aerosols and must be restricted to be done by rescuers donned in 

airborne PPE at  an appropriate space.24 

14.  Allow minimal essential personnel in the room during resuscitation to minimize 

exposure. 19 

15. Ensure closed loop communication and documentation about COVID-19 status of the 

victim with receiving team  before their arrival on the scene or receipt of the patient when 

transferring to a second setting.19 

16. First responders in Emergency Department should be wearing at least a surgical mask, 

eye protection and gloves all the time in covid19 era. first responders should  wear 

droplet PPE for any victim  high-risk for COVID-19 or in case of lack of information.24 

17. To prevent contamination by  droplet or spray, use of Hudson mask with oxygen flow of  

up to 10 L/minute, with  additional cover of clear plastic sheet, towel, cloth or surgical 

mask over the victim’s face.25 

18. Defibrillation is not considered an AGP26however cover of patient’s mouth and nose as 

above is desirable. 

19. To prevent fire, any oxygen source is turned off prior to defibrillation attempts and do not 

forget to restart after that.24 

20. If local protocols and availability permit, use mechanical compression devices over 

manual ones to limit the rescuer’s exposure. 19 

21. Until in an appropriate location with staff donned in airborne PPE, postpone suctioning of 

oral cavity or throat with conventional method e.g. Yankuer’s set.19 



22. Bag-mask ventilation(BMV) should be done 2 handed, 2 person technique. One person 

should seal the mask with mouth-nose by VE grip(specially advised in obese patient to 

ensure proper sealing) along with head tilt chin lift maneuver and second person should 

provide 2 rescue breaths at the time of pause after 30 compressions.26,28 

      

Picture: Showing 2 person , 2 hand V.E Technique of Bag to mask Ventilation in COVID CPR. 

Please note the transparent plastic sheet to minimize droplet exposure in HCWs 

23. Supraglottic airway (SGA)devices cause less aerosol generation , so preferred over BMV 

even while intubation is delayed or failed.29 

24. SGA devise insertion or endotracheal intubation should be done while pause of 

compressions by senior most provider to reduce chance of first attempt failure and cuff 

has been inflated properly to prevent leak .19,24 

25. It is desirable to use continuous ETCo2 monitoring to confirm the placement of SGA 

devise or endotracheal tube and assess the quality of CPR, as with airborne PPE, 

auscultation of chest is difficult.30 

26. Ventilate the patient with positive pressure once in at appropriate location with airborne 

PPE donned staff and heat available and moisture exchanging (HME) viral filter is 

connected to airway devices (endotracheal tube, SGA device, BMV) close to patient 

along with all connection are secured well.24,27 

27. If available, it is desirable to use video laryngoscope for endotracheal intubation as it 

reduce exposure of aerosolized particles to the provider.19 



28.  Once SGA device or endotracheal tube in place, close circuit (double limb) of ventilator 

along with HME viral filters near patient and at ventilator end of expiratory limb  and 

close inline suction device should be attached and secured to prevent disconnections.19 

29. Once connected to mechanical ventilator, it is desirable to adjust ventilator settings  as 

described to allow asynchronous ventilation (10 breaths per minute).19 

 Pressure Control Ventilation mode 

 FIO2 should be 1.0. 

 Pressure limit to generate adequate chest rise(Tidal volume of approximately 6 ml/kg of 

ideal body weight) 

 Trigger should be  Off ( prevent the ventilator from auto-triggering with chest 

compressions) 

 Respiratory rate of 10/min for adults and pediatrics. 

 Positive end-expiratory pressure (PEEP) adjusted as per balance of lung volumes and 

venous return. 

 Alarms to set appropriately to prevent alarm fatigue. 

 Properly secure endotracheal tube and all connection of circuit to prevent unplanned 

disconnections. 

30. Once ROSC (return of spontaneous circulation) ventilator settings adjusted as per 

patients’ clinical condition. 

31. Currently ECPR( ECMO cardiopulmonary resuscitation) in presumed case of  COVID-

19, is not recommended, due to a high likelihood of futility.24 

32. Once ROSC is achieved prior to intubation, then its need and potential benefits should be 

assessed.24 

33. If COVID19 patient has cardiac arrest along with respiratory failure without any 

potentially reversible cause identified, than provider should consider futility of 

resuscitation and can terminate resuscitation early.17 

34. At the end of event, PPE doffing should be done appropriately as per local guideline 

under supervision to prevent breach in infection control protocol PPE to monitor for 

possible breaches in infection control procedures. 24 

35. Disposable equipments should be discarded and reusable equipment should be cleaned 

and disinfected according to hospital protocols.24 

36. As there is lots of panic regarding COVID19, it is desirable to conduct a debriefing 

meeting of team members including special consideration for PPE and prevention of 

COVID-19 transmission, communication, clinical care and decision-making.24 

37. Family members are restricted outside resuscitation room in this COVID era with some 

exception like cardiac arrest in a child. They should be allow with all precautions for only 

seeing the body if  resuscitation is unsuccessful as per hospital protocols.22 

CPR Algorithms in COVID ERA: 

 



 



 



Scope of application of  COVID CPR Algorithms: 

Who is not infected with Covid-19  ? Until answer to this question is clear, one might have to 

scrutinize each deviation [in CPR algorithm] on its protective [to HCWs] ability vs 

compromising [outcome of victim] potentials. Till this brain storming task is done, these 

deviations can be considered guideline at its best and local modifications are desirable. 

Unless it is considered “New Normal”, scope of its implementation [universal or covid19 

victims only], be determined, in institutional CPR committee and published as advisory. 

Weight of these decisions must not be levied upon the stressed ACLS team leader, to decide 

on “case to case basis” onsite 

 

Acknowledgement:  

Special thanks to Mr. Viral Patel, Graphic designer, IT Department, Sunshine Global hospital 

for his time and expertise in designing algorithms. 

 

References: 
1. World Health Organization. Novel Coronavirus (2019-nCoV) situation reports. 

https://www.who.int/emergencies/diseases/novelcoronavirus- 2019/situation-reports. 

2. Centers for Disease Control and Prevention. Severe Outcomes Among Patients with Coronavirus 

Disease 2019 (COVID-19) - United States, February 12-March 16, 2020. MMWR Morbidity and 

mortality weekly report. 2020;69:343-346.  

3. Wu Z and McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 

2019 (COVID-19) Outbreak in China: Summary of a Report of 72314 Cases From the Chinese 

Center for Disease Control and Prevention. JAMA. 2020 323:1239-1242.  

4. Guan W-j, Ni Z-y, Hu Y, Liang W-h, Ou C-q, He J-x, Liu L, et al. Clinical Characteristics of 

Coronavirus Disease 2019 in China. New Eng J Med. Feb 28, 2020.  

5. Bhatraju PK, Ghassemieh BJ, Nichols M, Kim R, Jerome KR, Nalla AK,et al. Covid-19 in 

Critically Ill Patients in the Seattle Region — Case Series. New Eng J Med. March 30, 2020.  

6. Guo T, Fan Y, Chen M, Wu X, Zhang L, He T,et al. Cardiovascular Implications of Fatal Outcomes 

of Patients With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. March 27, 2020. doi: 

10.1001/jamacardio.2020.1017.  

7. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, et al. Clinical features of patients 

infected with 2019 novel coronavirus in Wuhan, China. The Lancet. 2020;395:497-506.  

8. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical Characteristics of 138 Hospitalized 

Patients With 2019 Novel Coronavirus–Infected Pneumonia in Wuhan, China. JAMA 

2020;323:1061-1069. 

9. Centers for Disease Control and Prevention. Information for Clinicians on Therapeutic Options for 

COVID-19 Patients. Updated April 7, 2020. https://www.cdc.gov/coronavirus/2019- 

ncov/hcp/therapeutic-options.html/. Accessed April 8, 2020. 

10. Gamio L. The Workers Who Face the Greatest Coronavirus Risk. New York Times. 2020. 

11. The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team. The 

epidemiological characteristics of an outbreak of 2019 Novel Coronavirus Diseases (COVID-19) – 

China, 2020.  http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51  

12.  Integrated surveillance of COVID-19 in Italy : 10 April 2020. 

https://www.epicentro.iss.it/en/coronavirus/bollettino/Infografica_10aprile%20ENG.pdf 

13. Gandhi M, Yokoe D S, Havlir D V.Asymptomatic Transmission, the Achilles’ Heel of Current 

Strategies to Control Covid-19. NEJM. April 24,2020 

14. Kragholm K, Wissenberg M, eta l. Bystander Efforts and 1-Year Outcomes in Out-of-Hospital 

Cardiac Arrest. New Eng J Med. 2017;376:1737-1747.  

https://www.epicentro.iss.it/en/coronavirus/bollettino/Infografica_10aprile%20ENG.pdf


15.  Pollack RA, Brown SP, et al . Impact of Bystander Automated External Defibrillator Use on 

Survival and Functional Outcomes in Shockable Observed Public Cardiac Arrests. Circulation. 

2018;137:2104-2113.  

16.  CARES: Cardiac Arrest Registry to Enhance Survival. 2018 Annual Report. 

https://mycares.net/sitepages/uploads/2019/2018_flipbook/index.html?page=16. 

17. Shao F, Xu S, Ma X, et al. In-hospital cardiac arrest outcomes among patients with COVID-19 

pneumonia in Wuhan, China. Resuscitation doi: 10.1016/j.resuscitation.2020.04.005 

18. Krishna C K, Showkat H I, Taktani M, Khatri V . Out of hospital cardiac arrest resuscitation 

outcome in North India — CARO study. World J Emerg Med, Vol 8, No 3, 2017. 

19. Edelson D P, Sasson C, Chan P S,et al. Interim Guidance for Basic and Advanced Life Support in 

Adults, Children, and Neonates With Suspected or Confirmed COVID-19: From the Emergency 

Cardiovascular Care Committee and Get With the Guidelines®-Resuscitation Adult and Pediatric 

Task Forces of the American Heart Association . Circulation. 9 Apr 2020. 

[https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.120.047463] 

20. Travers AH, Perkins GD, et al;  on behalf of the Basic Life Support Chapter Collaborators. Part 3: 

adult basic life support and automated external defibrillation: 2015 International Consensus on 

Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment 

Recommendations. Circulation. 2015;132(suppl 1):S51–S83. 

21. Yang X, Yu Y, Xu J, etal . Clinical course and outcomes of critically ill patients with SARS-CoV-2 

pneumonia in Wuhan, China: a single-centered, retrospective, observational study. Lancet Respir 

Med 2020:S2213-2600(20)30079-5.  

22. Department of Health and Human Services. Coronavirus (COVID-19): Handling the body of a 

deceased person with suspected or confirmed COVID-19. 9 April 2020. [Internet] Available from 

https://www.dhhs.vic.gov.au/health-services-and-general-practitioners-coronavirus-disease-covid-

19. Accessed 11 April 2020. 

23. Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential effects of coronaviruses on the 

cardiovascular system: a review. JAMA Cardiol2020.  10.1001/jamacardio.2020.1286. 32219363 

24. Craig S et al. Management of adult cardiac arrest in the COVID-19 era. Interim guidelines from the 

Australasian College for Emergency Medicine. Med J Aust, 24 April 2020. 

25. New Zealand Resuscitation Council. Modifications to Essential Life Support [Internet]. 27 March 

2020. Available from https://www.nzrc.org.nz/, accessed 8 April 2020. 

26. International Liaison Committee on Resuscitation. COVID-19: Practical Guidance for 

Implementtation [Internet]. April 2020. Available from https://www.ilcor.org/covid-19. Accessed 

15 April 2020. 

27. Resuscitation Council UK. Statement on COVID-19 in relation to CPR and resuscitation in acute 

hospital settings [Internet] 4 March 2020, Updated 6 April 2020. Available from 

https://www.resus.org.uk/media/statements/resuscitation-council-uk-statements-on-covid-19-

coronavirus-cpr-and-resuscitation/covid-healthcare/ Accessed on 8 April 2020. 

28. Fei M, Blair JL, Rice MJ, et al. Comparison of effectiveness of two commonly used two-hand mask 

ventilation techniques on unconscious apnoeic obese adults. British Journal of Anaesthesia 2017; 

118: 618–24. 

29. Brewster DJ CN, Do TBT, Fraser K, et al. Consensus statement: Safe Airway Society principles of 

airway management and tracheal intubation specific to the COVID-19 adult patient group. Med J 

Aust. 16 March 2020.  

30. T. M. Cook, K. El-Boghdadly, B. McGuire, et al ; Consensus guidelines for managing the airway in 

patients with COVID-19. Anaesthesia.2020 Jun;75(6):785-799. 

 

 

 

https://mycares.net/sitepages/uploads/2019/2018_flipbook/index.html?page=16
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.120.047463
https://www.ilcor.org/covid-19.%20Accessed%2015%20April%202020
https://www.ilcor.org/covid-19.%20Accessed%2015%20April%202020

