
MIDDLE EAST JOURNAL OF ANESTHESIOLOGY
Department of Anesthesiology 

American University of Beirut Medical Center 
P.O. Box 11-0236. Beirut 1107-2020, Lebanon

Editor-In-Chief
Dr. Marie Aouad-Maroun
Professor and Chairman
Department of Anesthesiology
American University of Beirut
Beirut, LEBANON
Tel: 00961-1-350-000 Ext: 6380
E-mail: mm01@aub.edu.lb
Managing Editor     
Dr. Mohamad El-Khatib
Professor  
Department of Anesthesiology
American University of Beirut
Beirut, LEBANON
Tel: 00961-1-350-000 Ext: 5315
E-mail: mk05@aub.edu.lb
Executive Editors: 
Dr. Chakib Ayoub
Professor  
Department of Anesthesiology
American University of Beirut
Beirut, LEBANON
Tel: 00961-1-350000 Ext: 6380
E-mail: ca04@aub.edu.lb   
Dr. Sahar Siddik-Sayyid
Professor
Department of Anesthesiology
American University of Beirut
Beirut, LEBANON
Tel: 00961-1-350000 Ext: 6380
E-mail: ss01@aub.edu.lb

Consultant Editors:
Dr. Abdel-Aziz Boker
Professor and Chairman
Department of Anesthesia and Critical Care 
Medicine
King Abdulaziz University Hospital
King Abdulaziz University
Kingdom of SAUDI ARABIA
Tel: 00966-2-6401000, Ext: 10209
E-mail: bokera@hotmail.com

Dr. Islam Massad
Professor and Chairman
Department of Anesthesia and Intensive Care
University of Jordan/Jordan University 
Hospital
Amman, JORDAN
Tel: 00962-6-5353666, Ext: 2383
E-mail: i_massad@ju.edu.jo

Dr. Patricia Yazbeck
Professor and head of the Academic 
Department of Anesthesia and Critical Care
Hotel-Dieu de France University Hospital
Beirut, LEBANON
Tel: 961-1-615 300, Ext: 8941
E-mail: patricia.yazbeck@hdf.usj.edu.lb

Dr. Vanda Abi Raad
Clinical professor
Department of Anesthesiology
Lebanese American University
Beirut, LEBANON
Tel: 00961-1-786456, Ext: 2991
E-mail: vanda.abiraad@laumcrh.com

Honorary Editors

Dr. Assem Abdel Razik 
Cairo, Egypt

Dr. Bassam Barzangi
Baghdad, Iraq

Dr. Izdiyad Badran
Amman, Jordan

Dr. Dhafir Al-Khudairi
Riyadh, Saudi Arabia

Dr. Mohammad Seraj
Riyadh, Saudi Arabia

Dr. Abdul-Hamid Samarkandi
Riyadh, Saudi Arabia

Dr. Mohamad Takrouri
Riyadh, Saudi Arabia

Dr. Mohamad Salah BenAmmar
Tunisia, Tunisia

Dr. M. Ramez Salem  
Florida, USA  

Dr. Elizabeth Frost
New York, USA

Founding Editor                        Dr. Bernard Brandstater

Managing Editor Assistant      Ms. Fadia Shebbo
& Webmaster
The Middle East Journal of Anesthesiology (Middle East J. Anesth), commonly known as MEJA, was first published in June 1966. 
It received its International Standard Serial Number (ISSN 0544-0440) in 1981. MEJA was licensed by the Lebanese Ministry of 
Information Decision No. 84 that was published in the Lebanese Official Gazette No.22 in 28/5/1992. MEJA was accepted for inclusion 
in the Index Medicus and MEDLARS databases in 1976.
The Middle East Journal of Anesthesiology was first published in June 1966 by Dr. Bernard Brandstater, Chairman and Professor in the 
Department of Anesthesiology at the American University of Beirut – Medical Center and School of Medicine. Dr. Brandstater assumed 
the role of the first Editor-in-Chief of the journal and gave it the famous motto “For some must watch, while some must sleep” (Hamlet 
– Act III, Sc. Ii). He also chose its symbol, the poppy flower (Papaver Somniferum), because the poppy flower was first cultivated in the 
Middle East and has given a unique service to the suffering of humankind for thousands of years. The journal is a non-profit publication 
of the Department of Anesthesiology at the American University of Beirut and is managed by volunteer staff from the department.
MEJA is published three times a year (February, June, and October) and has an Editorial Executive Committee consisting of faculty 
members from the department in addition to consultant editors from various parts of the world. MEJA has a worldwide circulation and 
was made available electronically since 2008.
The main objective of the journal is to act as a forum for publication, education, and exchange of opinions by promoting basic science 
and clinical research publications in the field of Anesthesiology.
MEJA has followed a policy to dedicate total issues for regions in the Middle East. To date, 17 regional issues have been published: Iran 
(June, 1969), Egypt (June, 1970), Lebanon I (February, 1971), Syria (October, 1971), Turkey (June, 1973), Saudi Arabia I (February, 
1979), USA I (October, 1979), Lebanon II (February, 1984), Saudi Arabia II (June, 1985), USA II (February, 1986), Qatar (October, 
1986), Jordan I (June, 1987), Jordan II (October, 1988), Saudi Arabia III (October, 1993), Saudi Arabia IV (February, 1999), Lebanon 
III (February, 2004).
It is important to recognize the February and June issues of 1983 that were dedicated to the experiences of the American University of 
Beirut – Medical Center staff during the tragic Lebanese war. These two issues also inaugurated the new cover design that uses the name of 
the journal and its symbol the poppy flower depicted in the colors of the Lebanese national flag. Furthermore, to celebrate the arrival of the 
third millennium (Year 2000), a special issue on the history of anesthesia in the Middle East was published (Vol. 15, No.4, February 2000).
The Middle East Journal of Anesthesiology gained a posture of excellence as evidenced by the “Book Review”, which appeared in the 
journal Anesthesia & Analgesia (Volume 63, p. 704-708, 1984) in which Dr. Nicholas Green, Professor and Chairman of the Department of 
Anesthesiology at Yale University School of Medicine, USA while describing MEJA wrote “…this journal has consistently proven to be one 
of the most interesting and educationally rewarding of the 30 or so regional journals about anesthesiology published throughout the world…”. 



“For some must watch, while some must sleep”

(Hamlet-Act. III, Sc. ii)







81 M.E.J. ANESTH 27 (2), 2020

Middle East Journal of Anesthesiology

Vol. 27, No. 2, June 2020 
COVID-19 special issue

CONTENTS

EdiTOrial

COvid-19 PaNdEmiC-ThE PErSPECTivE Of ThE amEriCaN UNivErSiTy Of BEirUT-mEdiCal CENTEr

 ������������������������������������������������������������������������������������������������������������������������ Marie T� Aouad 83
rEviEwS

COvid-19 PaNdEmiC: a dESCriPTiON Of ThE rEadiNESS & rESPONSE PlaN Of a TErTiary CarE 
CENTEr iN BEirUT, lEBaNON

 ��������������������������������������������������������������������������������� Mazen El Sayed, Hussein El Semesmani 85
NOvEl COrONavirUS diSEaSE 2019 PharmaCOlOgiCal TrEaTmENTS: a rEviEw

 ���������������������������������������������������������������������������������������������� Tania Sawaya, Nisrine Haddad, 
Hassan Zaraket, Nesrine Rizk 91

PErSONal PrOTECTivE EqUiPmENT (PPE) dUriNg ThE COvid-19 PaNdEmiC– aUBmC ExPEriENCE

 ��������������������������������������������������������������������� Nathalie Daye, Marcelle Wahab, Fadia Shebbo 101
aNESThESia iN ThE OPEraTiNg rOOm dUriNg ThE COvid-19 PaNdEmiC

 �������������������������������������������������������������������������������������������������������� Said Tarraf, Carine Zeeni 109
airway maNagEmENT iN ThE OPEraTiNg rOOm dUriNg ThE COvid-19 PaNdEmiC: ThE aUBmC 

ExPEriENCE

 �����������������������������������������������������������������������������Wissam Maroun, Christine El-Yahchouchi, 
Marie T� Aouad, Carine Foz 127

rESPiraTOry SUPPOrT iN COvid-19 PaTiENTS

 ����������������������������������������������������������������������������������� Mohammad Fakih, Saleem Mneimneh, 
Ali Shamseddine, Ghina El-Ghosh, 

Fatima Abou Zeid, Nader Mouteirk, 
Mohamad Daibes, Mohamad El-Khatib 139

OBSTETriC aNESThESia CarE aNd COvid- 19

 ���������������������������������������������������������������������������� Hachem Abdul Kader, Sahar Siddik-Sayyid 145
SUmmary Of rECOmmENdaTiONS ON rEgiONal aNESThESia aNd iNTErvENTiONal PaiN PrOCEdUrES 

dUriNg ThE COvid-19 PaNdEmiC

 ��������������������������������������������������������������������Jana Hassani, Ghassan Kanazi, Dina Mouzayen 153
COvid-19 aNd NON-OPEraTiNg rOOm aNESThESia – a SUmmary Of PraCTiCES aT ThE amEriCaN 

UNivErSiTy Of BEirUT mEdiCal CENTEr, lEBaNON

 �����������������������������������������������������������������������������Vanessa Bou Sleiman, Sahar Siddik-Sayyid 161
wEllBEiNg aNd STrESS maNagEmENT dUriNg ThE COvid-19 PaNdEmiC

 ������������������������������������������������������������������������������������������������Carine J� Sakr, Maya Roumani 167
ThE STaTE Of PalliaTivE CarE dUriNg COvid-19

 ������������������������������������������Rana I� Yamout, Silva A� Dakessian-Sailian, Hanadi M� Beydoun 171





83 M.E.J. ANESTH 27 (2), 2020

Editorial

COVID-19 PANDEMIC-THE PErSPECTIVE 
Of THE AMErICAN UNIVErSITy Of 

BEIrUT-MEDICAl CENTEr

Marie T. aouad1

A whole new situation has arisen with the COVID-19 pandemic. A situation that can be 
described as the biggest challenge to the medical community in modern history. A situation that 
took us by surprise and for which we had limited preparation and knowledge. In a very short period 
of time we had to rise up to the challenge and organize our ranks to face this unprecedented health 
crisis. To date, more than 9 million cases are declared worldwide.1 The death toll exceeded 475000 
and healthcare systems are crumbling under the weight of the devastating consequences of the 
pandemic.

Beside its direct effect, the plague also impacted regular medical care. We have seen our 
hospital admission rates plummeting, our elective surgeries plunging and our emergency 
department visits dropping. The sanitary crisis rapidly evolved into an unparalleled economic crisis 
jeopardizing the whole medical sector locally, regionally, as well as worldwide.

yet, we were under the pressure to preserve the quality of our services while adapting to 
the new threats and challenges of the pandemic. We had to make sure that health care providers 
delivered uninterrupted services without jeopardizing their safety.

Amidst what looked like chaos in the beginning, the leadership at our institution had to rapidly 
cope with the new defies and work at many different fronts:

1- Mitigate the economic crisis manifested as loss in revenue and increase in expenses 
related to the pandemic.

2- Secure preparedness plans across the medical center: in the emergency rooms, operating 
rooms, different hospital wards, as well as the newly created Pandemic Evaluation Clinic 
and Center (PECC).

3- Address the consequences of the pandemic on the wellbeing of the AUB community with 
the rising levels of stress and uncertainties.

4- Maintain our mission as a teaching and research institution.

1 MD Department of Anesthesiology, American University of Beirut Medical Center
 Corresponding author: Marie T. Aouad.
 Email: mm01@aub.edu.lb
 Phone: +961 350 000, ext. 6380
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In this issue of the Middle East Journal of 
Anesthesiology we will share with the reader how 
the COVID-19 crisis unfolded into a comprehensive 
preparedness plan. The different aspect of this plan 
will be discussed by the experts who were part of 
this enterprise. This issue will address topics such as, 
institutional response,2 organizational and preparedness 
plans,2 protocols of the different clinical areas,3-10 
wellbeing programs and stress management plans,11 
as well as the management of personal protective 
equipment amidst the international shortage crisis.12

This endeavor was a perfect example of swarm 
leadership where every single stakeholder stepped up 
to the challenge, embraced it and delivered in a record 
short period of time a polished product tailored to the 
needs of the community. Our mission as a teaching 
institution was positioned at the core of our efforts. A 
quasi immediate shift to online teaching was adopted. 
Our residency training programs, as well as medical 
students teaching activities were reorganized and 
adapted to online platforms. The IT department and our 

administrative staff provided an outstanding support. 
Core faculty and trainees demonstrated amazing 
adaptation abilities and preserved an environment 
conducive to learning despite all the hurdles. As every 
obstacle can be transformed into an opportunity, 
COVID-19-related research projects also flourished 
and provided new prospects to AUB researchers.

This pandemic is likely to stay with us for a 
longer than expected period of time. Past the first 
wave of immediate responses, we will have to deal 
with the long term consequences of this extraordinary 
pandemic. As one example, health care facilities will 
soon have to accommodate a huge backlog when 
restrictions are lifted.

We cannot lower our guard just yet. The acute 
and immediate responses to the crisis need to give 
way to a dynamic process of ongoing adjustments. 
This fluid situation is going to be our new norm for an 
undetermined period of time.
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Reviews

COVID-19 PANDEMIC: A DESCrIPTION Of THE 
rEADINESS & rESPONSE PlAN Of A TErTIAry 

CArE CENTEr IN BEIruT, lEBANON

Mazen el Sayed1,2* and HuSSein el SeMeSMani3

Abstract

COVID-19 pandemic caused by the novel Severe Acute respiratory Syndrome Coronavirus 
2 (SARS-Cov-2) challenged even the most prepared healthcare systems. With the increasing influx 
of patients and exposure of healthcare workers, many countries faced issues related to healthcare 
system’s capacity and to access to healthcare. The safety of healthcare workers and their ability 
to continue to effectively manage influxes of patients with COVID-19 depends on the readiness 
of involved hospitals. Consequently, hospitals must adopt a multidisciplinary systematic approach 
to assess and improve preparedness and response plans to emerging diseases such as COVID-19. 
This review article describes the readiness and preparedness plan of a tertiary care center in Beirut 
Lebanon and summarizes key measures that allowed for coping with the COVID-19 pandemic.

Keywords: COVID-19, Hospital preparedness, readiness, Surge capacity.

COviD-19 Pandemic

COVID-19 pandemic caused by the novel Severe Acute respiratory Syndrome Coronavirus 
2 (SArS-Cov-2) challenged even the most prepared healthcare systems. Particularly, healthcare 
workers were susceptible because of lag of information related to the virus itself and to the scope 
of the outbreak in different countries. Consequently, the risk of transmission of the virus from 
healthcare workers to vulnerable patients was high. In Italy, almost 10% of healthcare workers 
tested positive for the disease which affected the entire country’s healthcare system and impeded 
access of the general population to adequate healthcare.1 In lebanon, more than 30 healthcare 
workers contracted the disease to date. Furthermore, the safety of healthcare workers and their 
ability to continue to care for patients with COVID-19 is largely dependent on involved hospitals’ 
readiness. Thus, hospital preparedness for the emerging COVID-19 disease is a major determinant 
of the course of this pandemic and its impact on global health.

The American university of Beirut Medical Center (AuBMC) is a regional and national 

1 MD, MPH, Department of Emergency Medicine, American university of Beirut Medical Center, Beirut, lebanon.
2 Emergency Medical Services and Pre-hospital Care Program, American university of Beirut Medical Center, Beirut, 

lebanon.
3 MD, Department of Emergency Medicine, American university of Beirut Medical Center, Beirut, lebanon.
* senior Corresponding Author: Mazen J. El Sayed, MD, MPH, fACEP, fAEMS. Associate Professor of Clinical 

Emergency Medicine. Director of Emergency Medical Services & Prehospital Care. Department of Emergency Medicine, 
American University of Beirut Medical Center. P.O. Box: 11-0236 Riad El Solh, Beirut 1107 2020, Tel: +961-1-350000 Ext: 
6631. E-mail: melsayed@aub.edu.lb
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referral center and is the largest tertiary care center 
in Beirut lebanon. It has 420 beds and serves a local 
population of approximately 2.4 million. Each year, an 
estimate of 55,000 patients with various complaints 
visit the emergency department (ED) at AuBMC, 
and nearly 405,000 patients are treated in outpatient 
facilities.2,3 It also has several clinical centers of 
excellence including the children’s heart center, the 
children cancer center, adult cancer center in addition 
to several subspecialties such as trauma, neurosurgery, 
critical care (adult, pediatric and neonatal).

Historically, AuBMC responded regularly to 
Mass casualty Incidents related to bombings, riots, 
and civil conflicts in Beirut.4 Although its’ emergency 
preparedness plan addressed all hazards, it heavily 
relied for response on the ED and on surgical and 
critical care specialties with minimal involvement 
from other departments.

Previous Outbreaks

The Middle East respiratory Syndrome (MErS) 
outbreak in 2012 caused by the Middle East Respiratory 
Syndrome Coronavirus (MErS-CoV) affected most 
countries in the Middle East region.5 During the period 
extending from April 2012 to December 2019, a total 
of 2496 cases of MERS were diagnosed in over 27 
different countries, out of which 868 (34.77%) died.6 
This emerging viral disease resulted in a substantial 
burden on healthcare systems in different countries 
with around 27% of identified cases being healthcare 
workers.7

AUBMC responded quickly to the emerging 
MERS-CoV outbreak and implemented immediate 
measures for screening, identifying, and isolating 
patients suspected to have MErS-CoV. Despite 
the high number of travelers from gulf countries to 
lebanon, and because of national and hospital related 
preparedness, limited impact was felt at AUBMC as a 
result of this regional outbreak.

In 2015, the EBOLA outbreak presented a new 
challenge because a large number of expats who reside 
in affected African countries frequently visit lebanon 
and present to AuBMC for care. At the time AuBMC 
responded again by revising workflows to screen 
for and quickly identify and isolate patients who are 

suspected to have EBOlA and developed policies for 
the influx of patients with communicable diseases. 
EBOLA specific response workflows and a dedicated 
inpatient unit were also created. This unit ended up 
receiving the first EBOLA suspected patient who 
arrived to lebanon.

The COviD-19 Outbreak

Preparedness to respond to outbreaks from 
communicable diseases did not however ensure 
readiness of hospitals to receive and treat COVID-19 
patients. In fact COVID-19 presented several 
challenges for healthcare organizations at many levels:

At the Patient level:

1- COVID-19 was highly transmissible.

2- The majority of patients are asymptomatic.

3- Most common presenting symptoms were mild are 
those of a minor upper respiratory tract infections.

4- Transmission mode was not clear (Contact and 
Droplet vs contact and Airborne).

5- The level of protection required for healthcare 
workers was not clear during the initial stage of the 
pandemic.

At the institution level:

1- Hospitals contributed to the escalating crisis and 
rise in number of affected individuals (e.g. Italy).

2- Healthcare workers were at high risk of infection 
(10% in Italy).

3- Hospitals in Lebanon were previously affected by 
the economic crisis, and at baseline had limited 
resources to respond to a pandemic.

At the country level:

1- Supply chain challenges related to testing kits, 
personal protective equipment (PPE), mechanical 
ventilators and other equipment.

2- Lack of a clear plan on the role of different types of 
hospitals in lebanon in responding to the pandemic.

3- Lack of resources to help hospitals prepare for the 
pandemic.

At the international level:

1- Several countries were quickly affected and a timely 
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response from World Health Organization (WHO) 
was lacking to alert other countries about the level 
of transmission in each country. As a result, travel 
screening in EDs and hospitals was compromised.

2- Delay in implementing travel restrictions which 
resulted in a large number of imported cases.

AUBMC Response

At the start of the pandemic, AuBMC’s 
administration formed a COVID-19 response task 
force. A multidisciplinary approach was adopted, with 
daily reports being shared with an executive committee. 
Liaison with national COVID-19 committees was also 
established.

The following methodology was adopted to 
prepare the institution to respond to this emerging 
disease.

Assessing Readiness level

Task Force initial activities consisted of reviewing 
international checklists for hospital readiness (WHO and 
the Centers for Disease Control and Prevention CDC) 
and identifying gaps to address them.8 Most checklists 
include the same key elements: the implementation 
of a well-defined and efficient screening, triage, and 
admission criteria essential for an effective response. 
Availability of alcohol-based hand sanitizers and 
facemasks (especially for patients presenting with 
respiratory symptoms) at all entry points was needed. 
Furthermore, the prompt identification and isolation 
of COVID-19 suspected cases using clear protocols 
are fundamental to decrease unnecessary exposure 
and possible infection of other patients and staff. Such 
expedited triage processes are better applied in spaces 
designated for patients suspected with COVID-19 (e.g. 
respiratory symptoms, fever) where additional safety 
measures are possible such as placing patients at least 
6 feet apart from each other while waiting. Creating 
a dedicated treatment area is also recommended to 
help receive COVID-19 suspected patients referred 
from all outpatient clinics. Additional screening 
measures should also be implemented across different 
communication platforms with patients. Establishing a 

remote (e.g. telephone) triage system, which prioritizes 
the evaluation of COVID-19 suspected patients with 
severe symptoms requiring urgent medical attention 
and treatment (e.g. respiratory distress) is advised. 
Hospitals should also have in place robust reporting 
mechanisms to infection control department and to 
local or state health departments and ideally a system to 
track COVID-19 patients’ admissions and discharges.

Protecting hospital premises during the outbreak is 
also important. Revising patient movement workflows 
within clinical areas is needed. Limiting number of 
visitors to only those required for basic patient care 
is helpful. The adherence of visitors to infection 
control safety measures, including the utilization of 
contact and droplet protective equipment should also 
be ensured. Additionally, records of all personnel and 
visitors in contact with a COVID-19 patient should be 
preserved to facilitate future screening or tracking.

furthermore, careful and apt communication 
channels should be established between involved 
hospitals, public health authorities, and other 
stakeholders to guarantee efficient coordination and 
partnership. This can also contribute to increasing 
public awareness and trust in the various sectors 
of public health, which in turn facilitates informed 
decision-making and cooperation at the level of tracking 
and prevention.9 The management of communication 
with health authorities, the public sector, and media 
could be accomplished via the appointment of a well-
informed public spokesperson. Additionally, it is of 
paramount significance to enroll all hospital personnel, 
along with COVID-19 patients and their families, in 
education and training courses; this will enable them 
to understand fundamental COVID-19 prevention and 
control procedures and their implications.

One of the biggest challenges faced by hospitals 
and medical centers when dealing with COVID-19 
patients is the ability to secure the required number 
of pharmaceuticals, medical consumables and PPE 
which are essential for effective management of the 
outbreak; examples of such supplies are facemasks, 
alcohol-based hand sanitizers, gowns, gloves, eye-
shields, respirators, screening and diagnostic tests 
(e.g. COVID-19 PCR kits). Supply inventory should 
be established and maintained with active monitoring 
mechanisms and triggers to reorder in case of a 
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shortage. Dynamic management of this inventory is 
therefore required and a plan for increased utilization 
in case of surge should be devised. This also requires 
continuous coordination with authorities involved, 
whether local or at the state level.10

Addressing gaps in readiness and capacity

Following this assessment, the Task Force 
identified several gaps and implemented measures to 
address them.

New screening and clinical algorithms were 
created to screen for and isolate patients suspected 
to have COVID-19. Guidelines for testing were also 
disseminated at all entry points. Clinical management 
protocols and communication pathways clearly 
explained how and where patients should be managed 
if they screened positive for COVID-19 case definition 
criteria. Strict measures were also implemented at 
all entry points ensuring safety practices with visible 
communication messages to patients, visitors and staff.

furthermore, regular elective medical and 
surgical procedures and surgeries were reduced to 
accommodate for a potential influx of COVID-19 
patients, thus allowing the allocation of adequate 
resources (human and medical supplies and equipment) 
for the response to an outbreak (e.g. conversion of 
regular patients’ and operation rooms to negative 
pressure isolation rooms).

Besides implementing several measures such 
as the acquisition of adequate PPE, fit testing was 
increased initially and performed on around 250 hospital 
personnel from designated priority specialties such as 
emergency medicine, critical care, anesthesiology, 
pulmonary and otolaryngology. However, because of 
global challenges related to PPE supplies mainly N95 
masks and in accordance with a CDC recommendation, 
fit testing was stopped and was replaced with fit 
checking instead. This recommendation was issued 
due to an unprecedented international shortage in 
N95 respirators and the inability to secure a sufficient 
quantity of them.11,12

Additionally several measures were implemented 
to improve communication related to COVID-19 
outbreak. AUBMC established a Coronavirus Hotline 

available daily from 8 am till 11 pm to provide patients 
with guidance and assistance regarding COVID-19 
and to address their concerns. Additionally, an online 
website accessible to patients and their families 
was launched by AUBMC to deliver daily-updated 
comprehensive information about COVID-19. 
furthermore, AuBMC launched remote access to 
medical treatment for all patients through Telehealth, 
a platform for online patient appointments and visits.11 
Moreover, different divisions and departments revised 
workflows and increased safety measures to continue 
to provide care for medically vulnerable patient 
populations (cancer, pregnant and end-stage kidney 
disease) during the pandemic.

COVID-19 testing capabilities were also 
considered essential for any hospital planning to 
receive and treat patients during the COVID-19 
outbreak. A study performed by Piguillim et al. reported 
on the significance of increased COVID-19 testing 
as an effective substitute for the quarantine policy 
in controlling the disease.13 Despite the worldwide 
shortage of COVID-19 screening and diagnostic testing 
tools and kits and the economic crisis in Lebanon, 
AUBMC was able to increase its testing capabilities 
by procuring a considerable number of COVID-19 
PCR toolkits and launched testing early on during the 
outbreak. Tests done at AUBMC accounted for around 
28% of all tests conducted in Lebanon.

Effective treatment modalities were also not 
clear during the initial phase of the pandemic and 
published studies were limited. As a result a group of 
experts from different medical specialties at AUBMC 
developed multidisciplinary COVID-19 protocols for 
management of adult and pediatric patients. These 
protocols were shared with the Ministry of Public 
Health to facilitate their distribution and adoption by 
other hospitals in lebanon.

Creating a separate Hospital

Centralizing evaluation and treatment of 
COVID-19 suspected patients can help increase 
treatment capacity, improve efficiency and reduce staff 
exposure. As such, a separate hospital building was 
transformed to a COVID-19 facility. This new facility 
is comprised of a walk-in COVID-19 “Flu Clinic” for 
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testing and evaluation and of inpatient units (intensive 
care units (ICU) and a regular floor). International 
infection control standards were used to prepare this 
new building for receiving COVID19 patients.

Preparing healthcare providers to staff the newly 
designated COVID19 units was key. Physicians were 
required to take educational courses and simulations 
focused on how to care safely for COVID-19 patients 
and how to perform high-risk procedures such as rapid 
sequence intubation while wearing appropriate PPE. 
Additionally, training of staff on the appropriate use of 
PPE was conducted by Infection Control, Quality, and 
Nursing staff.

Planning for increased surge Capacity

Liaison with other hospitals, the syndicate 
of hospitals, and the Ministry of Public Health in 
Lebanon was also established to develop plans in 
response to different scales of a COVID-19 outbreak. 
The taskforce at AUBMC prepared a surge capacity 
plan in response for two scenarios:

· Expanding and planning for full capacity 
operations (maximum capacity whereby AUBMC 
can still accommodate patients without resorting to 
alternative standards of care).

· Disaster scenario where the entire country is 
overwhelmed, during which alternative standards of 
care would be required.

Planning for securing additional stock of medical 
supplies based on need (PPE, medications, testing 
kits) and for avoiding shortage in case of a prolonged 
response was also done. Training of staff from other 
specialties to help cross cover in case of staff shortage 

was also planned for. Specific courses were also 
developed to help train physicians quickly on how to 
provide critical care treatment for a large number of 
COVID-19 critical patients.

The surge capacity plan also included increasing 
treatment capacity by using a field hospital. This field 
hospital would be set up within one week time based 
on triggers reflecting volumes that exceed traditional 
clinical space capacity.

Resuming Regular Operations, Recovery & 
Planning for Future Responses

A key component of a hospital’s readiness plan 
involves activities related to the recovery phase and 
ability to resume routine operations after the response. 
Identifying triggers to gradually increase routine 
surgeries, open outpatient clinics and increase patient 
volumes in different clinical areas is needed. The 
COVID-19 pandemic proved to be challenging not only 
for the healthcare sector but for all sectors. This review 
described one institution’s approach to cope with the 
pandemic. Other institutions in other countries used 
other response strategies. Some were overwhelmed 
despite being prepared for usual communicable 
diseases outbreaks. Planning for future responses 
will require hospitals to adapt quickly to changing 
environmental factors using a multidisciplinary and 
systematic approach. They should also communicate 
and collaborate extensively with other national and 
regional stakeholders to improve the overall capacity 
of the healthcare system to care for patients during 
major outbreaks.
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Abstract

The CoviD-19 pandemic has caused an extraordinary need and challenge to identify effective 
therapeutic options for prevention and treatment. In this review, we summarize the major findings 
in the severe acute respiratory syndrome coronavirus 2 (SArS-Cov-2) viral characteristics and the 
novel coronavirus disease 2019 (CoviD-19) pathophysiology, clinical presentation and outcomes. 
We then proceed to explain the mechanisms of action, outcomes, and adverse events identified 
for the front-running pharmacological treatments currently being used and/or investigated 
namely remdesivir, Chloroquine/Hydroxychloroquine, lopinavir/ritonavir, Tocilizumab, and 
convalescent plasma.

Keywords: Coronavirus, Pandemics, Clinical Pharmacology.

Background

In January 2020, a new coronavirus was identified in China and has since spread worldwide, 
causing a pandemic. This novel coronavirus, named severe acute respiratory syndrome coronavirus 
2 (SArS-Cov-2) was initially associated to a wet market in the city of wuhan in China.1 As of 
today, it has already infected more than 7 million people and accounted for more than 400 000 
deaths worldwide.2

SArS-Cov-2 is the eighth known human coronavirus, the same family of SArS-Cov and MErS-
Cov viruses that were associated with global emergencies (albeit on a smaller scale) in 2002 and 
2012, respectively. Coronavirus disease 2019 (CoviD-19) is the acute respiratory disease caused 
by SArS-Cov-2. Six months after the beginning of the pandemic, there is better understanding of 
the modes of transmission and pathophysiology of the disease. There is a wide spectrum of clinical 
presentations and the burden of this illness has been tremendous on the healthcare systems across 
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the world. researchers are attempting to elucidate the 
pathophysiology of the disease and propose therapies 
and clinical management strategies to guide the fight 
against CoviD-19 around the world. in this review, 
we will briefly go over what is known about SARS-
Cov-2, the pathophysiology of CoviD-19 and its 
clinical course to then present the leading therapies 
being investigated to treat CoviD-19 at the moment.

Viral characteristics

Coronaviruses are positive-sense single-stranded rNA 
viruses with three major surface proteins: spike (S), 
membrane (M), and envelope (E). its linear genome 
has a 5’ cap and a 3’ poly-A tail which makes it fit to 
be directly translated as a messenger rNA after release 
into the infected cell.

The spike (S) glycoprotein is a class i fusion protein 
that binds the receptors on and fuses with host cells’ 
membranes.3 it has been found to be the target of 
neutralizing antibodies synthesized by the infected 
host.4 The M protein is the most abundant surface 
protein and is believed to be responsible for the shape 
of the virion. Finally, the E protein is a transmembrane 
protein found to have many functions. Specifically, 
SArS-Cov E protein was found to be necessary for 
pathogenesis. The M and E proteins interact to form 
the viral envelope.

other less-abundant proteins encoded by the viral 
genome are the nucleocapsid (N) protein inside the 
virion and the hemagglutinin-esterase (HE) on the 
surface of a subset of β-coronaviruses3 to which SArS-
Cov-2 belongs.5

Transmission

The primary means of transmission for SArS-Cov-2 
is through exposure to respiratory droplets6 from an 
infected individual and environmental contamination 
such as surface contamination. The possibility 
of aerosol7 as well as non-respiratory specimen 
transmission8 is still being investigated. The basic 
reproductive number (r0) of SArS-Cov-2, which is 
the average number of people one infected person can 
potentially infect, is around 2.2.9 Control measures aim 

to reduce that number below 1.

The infectious period of CoviD-19 has been 
estimated to last for 9 days, 2 days before the onset 
of symptoms, and until 7 days after. in fact, 44% of 
transmitted cases were found to have been infected 
during the asymptomatic period of infection and 
positively related to family clusters. The incubation 
period of the virus is around 5.2 days.10 The lag time 
between infection and seeking medical care allows for 
viral spread and potential infection of contacts during 
the initial stages of the illness when the viral load is 
highest. This creates a challenge for identifying and 
isolating the cases and their close contacts during the 
early stages of CoviD-19.

Pathophysiology

To infect a cell, SARS-CoV-2 first attaches, via its S 
glycoproteins, to the angiotensin-converting enzyme 2 
(ACE2) receptors on the membrane of the host cell.11 
ACE2 are found on many human cells, specifically 
lung and intestine epithelial cells.12 The S glycoprotein 
is then cleaved into S1 and S2 subunits by proteases 
like furin and trypsin. Another cleavage event of the 
S2 subunit releases a fusion peptide and mediates 
virus and host membrane fusion followed by release of 
the virus genome into the cytoplasm. The viral rNA 
is directly translated by the host cell’s translational 
machinery. rNA is replicated by a viral polymerase, 
packaged into newly synthesized virions and released 
from the infected cell.11

SArS-Cov-2 infection damages epithelial cells and 
induces the synthesis of gM-CSF known to activate 
NK and T cells as well as interleukin-613 part of the 
Th2-induced humoral immune profile response. This 
means that the virus is polarizing the host’s immune 
response to an antibody-dominating one which is 
usually unfavorable for an intracellular infection. 
SArS-Cov-2 causes fever, respiratory symptoms and 
hypoxia and may further trigger an acute inflammatory 
cytokine storm. Apoptotic activity like the Fas-Fasl14 
or TNF-related apoptosis-inducing ligand (TrAil) 
pathways15 may be the reason behind lymphopenia 
found in many CoviD-19 patients. viral particles 
and RNA were also identified in peripheral blood and 
lymphoid tissue which means that SArS-Cov-2 could 
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directly infect T cells.16 The degree of lymphopenia 
was found to be positively associated with the severity 
of the disease17 and increases the risk of secondary 
infection.18

Clinical features

Early studies from China indicated that the majority 
(80%) of CoviD-19 infections result in mild to 
moderate illness, while around 20% are severe 
infections that require hospitalization, with 5-8% 
of all cases needing iCu care.19 Several risk factors 
including older age and underlying diseases have been 
associated with increased risk of death.20

The major clinical features of CoviD-19 are 
pneumonia with abnormal chest CTs, fever, cough with 
or without sputum production, lymphopenia, dyspnea, 
and myalgia or fatigue. Patients may also present with 
headaches, hemoptysis, gastrointestinal symptoms 
(nausea, vomiting, diarrhea), or anosmia and ageusia 
with or without fever.16,21,22,23

Patients with comorbidities, especially cardiovascular 
disease, obesity, diabetes, chronic respiratory disease, 
hypertension, and cancer were found to have worse 
outcomes than CoviD-19 patients with no preexisting 
conditions.22 The strongest risk factors for critical 
illness, on the other hand, are an o2 saturation < 88%, 
a troponin level >1, a CrP level >200, and a D-dimer 
level >2500.24

The most common complications are viral sepsis, 
acute respiratory distress syndrome (ArDS), acute 
cardiac injury, acute kidney injury, and secondary 
infection.18,21 it is worth noting that the respiratory 
status of a CoviD-19 patient can decompensate very 
quickly and that the duration between the onset of 
symptoms and invasive ventilation ranges from 12.0 
to 19.0 days.18

Clinical course of disease 

The mortality rate for severe cases, particularly those 
who are critically ill, is quite high. it is important 
to identify reliable predictors of disease severity 
to positively affect the course of illness. A number 
of risk factors are associated with worse prognosis 

of CoviD-19 such as cardiovascular diseases, 
diabetes, hypertension and obesity, with immune 
suppression also contributing to increased morbidity 
and mortality. recent studies from different cohorts 
of patients have identified several factors, including 
viral load, lymphocytes percentage, C-reactive protein 
(CrP), interleukin-6 (il-6), and procalcitonin (PCT) 
as warning indicators of prognosis in CoviD-19 
patients.25 However, it is still unclear which of these 
factors are the most sensitive and reliable indicators 
for predicting the prognosis of CoviD-19 at the early 
stage.

CoviD-19 progression is divided into three stages: 
the early infection phase, the pulmonary phase, and the 
hyperinflammation phase. The immune response to the 
virus is predominant in the first phase, characterized 
by mild and non-specific symptoms like fever and dry 
cough as well as lymphopenia and neutrophilia. The 
pulmonary phase marks the transition between the viral 
immune response phase and the host inflammatory 
response phase. it is characterized by shortness of 
breath that can progress to hypoxia. Clinical signs 
include abnormal chest imaging, elevated liver 
transaminases, and low to normal procalcitonin. The 
third stage is dominated by the host inflammatory 
response and may manifest itself via acute respiratory 
distress syndrome (ARDS), systematic inflammatory 
response syndrome (SirS), and/or cardiac failure. 
High levels of inflammatory signals (CRP, IL-6, LDH, 
D-dimer, ferritin), troponin, and NT-proBNP indicate 
the onset of this phase.19

Pharmacological treatment options for 
COVID-19

During the viral response phase, the main approaches to 
therapy include reducing immunosuppression, tackling 
symptomatic management in a timely manner, and 
avoiding the excessive use of corticosteroids. During 
the host’s inflammatory response phase, corticosteroids, 
human ig, and il-2, il-6, JAK inhibitors might be 
used. Antivirals like remdesivir, anti-malarial agents 
such as chloroquine and hydroxychloroquine, as well 
as convalescent plasma transfusions may be used 
throughout the three stages of CoviD-19 illness.19

Therapeutic options are divided into antivirals and 
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adjunct treatments and can target different lines of 
attack including viral entry (camostat mesylate), 
membrane fusion (arbidol), proteolysis (lopinavir/
darunavir), or viral rNA replication (ribavirin, 
remdesivir, favipiravir).26 in this review, we will focus 
on the leading pharmacological treatment options for 
CoviD-19 being investigated today (Figure 1).

Remdesivir

remdesivir is a novel nucleotide analog product 
(code gS-5734, gilead). it has a broad-spectrum 
antiviral activity against filoviruses, paramyxoviruses, 
pneumoviruses, and coronaviruses.27(p) remdesivir 
was first introduced as a therapeutic option against 
Ebola virus and was shown to reduce the severity of 
Ebola in human patients.28 Several studies confirmed 
a therapeutic and prophylactic activity against MErS-
Cov and SArS-Cov in vitro29 and in vivo.30,31

in a lethal murine model of MErS, remdesivir was 
superior to a regimen of combined interferon beta 
and lopinavir/ritonavir.32 in a study on SArS-Cov-2 
infected rhesus macaques, early treatment with 
remdesivir was shown to be beneficial.31 in CoviD-19, 
the role of remdesivir has been evaluated in a number 
of observational and randomized controlled trials. All 
the following studies adopted a regimen of 200 mg of 

remdesivir on day 1 followed by 100 mg on days 2-10 
in single daily infusions. recently, a rCT found that 
a 5-day regimen showed similar clinical befinits to a 
prolonged 10-day course.33

The grein et. Al. study34 showed that compassionate 
use of remdesivir led to clinical improvements in 
68% of hospitalized patients with severe CoviD-19. 
Adverse Events (AE) included increased levels of 
hepatic enzymes, diarrhea, rashes, renal impairment, 
and hypotension, and were more common in patients 
receiving invasive ventilation. Multiple organ 
dysfunction syndrome, septic shock, acute kidney 
injury, and hypotension were the most commonly 
reported AEs in patients who were receiving invasive 
ventilation at baseline (23% of patients). Four patients 
discontinued treatment due to severe side effects.

The wang et al. study35—a randomized, double-blind, 
placebo-controlled, multicenter trial at ten hospitals—
evaluated the use of remdesivir in 237 hospitalized 
adult CoviD-19 patients (158 on remdesivir and 79 
on placebo). Patients were permitted concomitant use 
of lopinavir–ritonavir, interferons, and corticosteroids. 
The study found that remdesivir use was not associated 
with a difference in time to clinical improvement. AEs 
were reported in 66% of remdesivir recipients versus 
64% of placebo recipients and included constipation, 
hypoalbuminaemia, hypokalaemia, anemia, 

Fig. 1 
The therapeutic options currently available against COVID-19 and their classification
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thrombocytopenia, and increased total bilirubin. This 
study was terminated early due to lack of patients, 
however, so the sample size may have affected the 
outcome.

Probably the most important treatment study to date 
on remdesivir role in CoviD-19 is the NiH-conducted 
Adaptive CoviD-19 Treatment Trial (ACTT-1)36 a 
double-blind, randomized, placebo-controlled trial. 
Patients who received remdesivir had a 31% faster 
time to recovery than those who received placebo 
(p<0.001). Median time to recovery was 11 days 
for patients treated with remdesivir compared to 15 
days for those who received placebo. This study also 
demonstrated a survival benefit with a mortality rate of 
7.1 % for the group receiving remdesivir versus 11.9% 
for the placebo group.

A phase 3 SiMPlE trial by gilead33 showed that 
patients receiving a 10-day treatment course of 
remdesivir achieved similar improvement in clinical 
status compared with those taking a 5-day treatment 
course. Time to clinical improvement for 50% of 
patients was 10 days in the 5-day treatment group & 
11 days in the 10-day treatment group. No new safety 
signals were identified with remdesivir across either 
treatment groups. Early treatment during the first 10 
days of illness was associated with better outcomes 
(discharge rate 62% vs 49%).

Chloroquine and Hydroxychloroquine

Chloroquine (CQ) and Hydroxychloroquine (HCQ) 
are established anti-malarial drugs. HCQ is also used 
for the treatment of rheumatologic disorders. They 
work by blocking viral entry into cells by inhibiting 
glycosylation of host receptors, proteolytic processing, 
and endosomal acidification. They could also exert 
immunomodulatory effects through attenuation of 
cytokine production and inhibition of autophagy and 
lysosomal activity in host cells after viral infection.37-39 
Several studies examined the role of these agents in 
the management of CoviD-19. Preliminary data 
from more than 100 patients recruited in clinical trials 
in China showed that CQ was superior to control in 
ameliorating the symptoms, diminishing the duration 
of the disease, and achieving total recovery in patients 
with CoviD-19-associated pneumonia.40 An open-

label non-randomized study (gautret et al. 2020) 
included HCQ treatment recipients and patients who 
refused treatment as a control group. Azithromycin 
(AZT) was added to the HCQ treatment depending on 
the clinical situation. in this study, 16.7% of subjects 
were asymptomatic, 61.1% had upper respiratory tract 
infection symptoms, and 22.2% had lower respiratory 
tract infection symptoms. Enhanced viral clearance in 
HCQ (70%) versus control (12.5%) was identified and 
the outcomes were even better when azithromycin was 
added to the regimen (100%).41 However, this study 
had several limitations such as a small sample size of 
20 patients and the non-randomized early cessation 
of treatment in 6 HCQ patients. Nevertheless, 
in a following uncontrolled, non-comparative, 
observational study, the same group of researchers 
reported on their experience with 80 relatively mild 
cases of infected inpatients treated with HCQ/AZT and 
all except one patient recovered. Nasopharyngeal viral 
clearance was observed in 83% of the patients by day 
7, and 93% by day 8.42

Another randomized clinical trial from China examined 
the use of HCQ (Chen et al. 2020) in 62 hospitalized 
CoviD-19 patients. 31 patients were assigned to 
receive an additional 5-day HCQ (400 mg/d) treatment: 
TTCr, the body temperature recovery time and the 
cough remission time were significantly shortened in 
the HCQ treatment group (80.6% vs 54.8% Ctrl). on 
the other hand, an open label randomized controlled 
trial on HCQ (Tang et al. 2020) in patients with mainly 
mild to moderate CoviD-19. 75 HCQ/ 75 SoC 1200 
mg daily for 3 days followed by a maintenance dose 
of 800 mg daily 2-3 weeks. HCQ did not result in a 
significantly higher probability of negative conversion 
(85.4% vs 81.3% in SoC) or time-to-alleviation of 
symptoms.

A comparative observational study (Mahévas et 
al. 2020) evaluated 181 adult CoviD-19 patients 
requiring oxygen but not iCu admission who received 
HCQ 600 mg daily within 48 hours of admission 
(n=84) versus the standard of care (SoC) (n=89). 
There was no difference in survival rate, intensive care 
admissions, or oxygen weaning on day 21.43

A prospective randomized study (Chen et al. 2020) of 30 
patients with CoviD-19 who were given concomitant 
antivirals found that there was no difference in virologic 
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outcomes between HCQ (400 mg, daily for 5 days with 
SoC) and SoC alone.44 Another observational study 
(Geleris et al., 2020) also did not show a significant 
association between HCQ use and intubation or death. 
it is worth mentioning that HCQ-treated patients were 
more severely ill at baseline.45

The most important study to date is the retrospective 
study of HCQ & HCQ/AZT at the veterans Health 
Administration (Magagnoli et al. 2020) where 368 
patients were evaluated (HCQ, n=97; HC+AZT, 
n=113; no HCQ, n=158) and HCQ was associated 
with a higher risk of death and the risk of ventilation 
was similar to that of the control group. However, this 
study was criticized for patients receiving treatment 
had more severe disease at baseline.46

The lancet published a controversial multinational 
registry analysis of the use of HCQ & HCQ/AZT 
(Mehra et al. 2020) that reported on the results of 
96,032 hospitalized CoviD-19 patients from 671 
hospitals. 14,888 were in the CQ/HCQ treatment 
group. After several authorities published letters to the 
lancet, the journal published an expression of concern 
regarding this study citing several errors and gaps in 
the data collection and demanding that the research 
group provide it with raw data. The study indicates 
CQ/HCQ use was not associated with benefit but 
linked to decreased in-hospital survival and increased 
frequency of ventricular arrhythmias. The researchers 
also stated that both agents can cause rare and serious 
adverse effects (<10%), including QTc prolongation 
(to >500 ms in 23% of patients treated with HCQ/
AZT), hypoglycemia, neuropsychiatric effects, and 
retinopathy. Baseline electrocardiography to evaluate 
for prolonged QTc is advisable prior to and following 
initiation of these medications. More recently, 
scientists in the uK announced stopping the HCQ arm 
of the RECOVERY trial citing lack of benefit as the 
cause.47 However, the data that led to this decisision 
has not been published yet.

Lopinavir/Ritonavir (LPV/r)

This is a well-known treatment of Hiv/AiDS and 
is listed in the wHo list of essential medicines. 
This is a combination of two protease inhibitors that 
showed some efficacy in the treatment of MERS-

Cov and SArS-Cov as its use was associated with 
reduced mortality in the non-human primate model of 
MErS-Cov. A combination of lopinavir/ritonavir and 
interferon-β1b (IFN-β1b) was shown to be effective 
against MErS-Cov in vitro.32 in addition, lopinavir/
ritonavir (500 mg BiD for 14 days) in combination 
with ribavirin (21 days) showed reduced fatality rate 
and milder disease course during an open clinical trial 
in patients in the 2003 SArS outbreak.48

regarding its role in the treatment of CoviD-19, 
a randomized, controlled, open-label trial (Cao et 
al. N Engl J Med 2020) included 199 hospitalized 
adult CoviD-19 patients who received lPv/r (400 
mg/100 mg) BiD for 14 days plus SoC or SoC 
alone. The study showed no difference in time to 
clinical improvement, mortality at day 28, and viral 
clearance.49 The population studied was likely severely 
ill given the high CFr (22.1%) and the fact that 14% 
of the treatment arm was unable to complete the full 
14-day lPv/r course. A large multicenter, open-label, 
randomized, phase 2 trial (Hung et al. 2020) studied 
127 adult CoviD-19 patients who received lPv/r 
treatment within 5 days (iQr 3–7) of illness onset. The 
combination group received lPv/r 400 mg/100 mg 
BiD, ribavirin 400 mg BiD, and 3 doses of 8 million 
iu iFN-beta-1b on alternate days (N=86). The control 
group received lPv/r 400 mg/100 mg BiD. This study 
showed that the triple therapy significantly shortened 
duration of virus shedding compared to the control 
(7 days [iQr 5–11]) versus (12 days [8–15]; hazard 
ratio 4·37 [95% Ci 1·86–10·24], p=0·0010). Triple 
therapy also shortened the median hospital stay in 
the combination group compared to the control group 
(9·0 days [7·0–13·0] versus 14·5 days [9·3–16·0]; Hr 
2·72 [1·2–6·13], p=0·016). Nevertheless, this study 
could not dissect the role of each drug in the observed 
outcomes. Adverse events included self-limited nausea, 
fever, diarrhea, & raised alanine transaminase.50

Tocilizumab

Tocilizumab (TCZ) is a recombinant anti-human 
interleukin-6 receptor (il-6r) monoclonal antibody 
indicated for the treatment of rheumatoid arthritis. 
it was approved by the uS FDA for the treatment of 
cytokine release syndrome.
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in a retrospective analysis of severe or critical 
CoviD-19 patients treated with TCZ (Xu et al. 2020), 
within 24 hours of initiating TCZ therapy (4–8 mg/kg 
body weight), fevers and elevated C-reactive protein 
levels resolved and il-6 levels declined. At day 5 
of treatment, 75% (15/20) of patients had lowered 
oxygen intake, lesion opacity had improved by 90.5%, 
and lymphocytes in peripheral blood had returned to 
normal in 52.6% of patients (10/19). This study did not 
report any significant AEs.51

in another retrospective review of severe CoviD-19 
patients (Alattar et al. 2020), TCZ resulted in decline 
of inflammatory markers, radiological improvement, 
and reduced ventilatory support requirements. 
Similar findings were reported by the National Health 
Commission in China and by luo et. Al. in France, 
a study conducted by the Assistance Publique-
Hôpitaux de Paris comparing SoC only to SoC+TCZ 
treatment also reported significantly lower proportion 
of patients in the TCZ arm who died or required 
ventilation compared to the standard care arm.52 More 
recently, italian researchers shared their experience with 
TCZ in 100 patients with severe CoviD-19 admitted 
to hospitals in Brescia, the epicenter of Northern italy. 
TCZ treatment correlated to reduced levels of CrP, 
ferritin, and fibrinogen in the serum that were closer to 
the normal range. in addition, lymphocyte counts and 
IL-6 serum levels increased. Benefits were rapid and 
sustained and eventually allowed for extubation and 
discharge.53

Convalescent plasma

Convalescent plasma (CP) is a therapeutic option 
used in multiple infectious diseases like influenza, 
Ebola, measles, and SArS.54 Two small-case series 
reported improvement in oxygenation, sequentially 
organ failure assessment (SoFA) scores, and eventual 
ventilator weaning in patients with severe CoviD-19. 
one dose (200 ml) of CP was well tolerated and could 
significantly increase or maintain the neutralizing 
antibodies at a high level, leading to the disappearance 
of viremia in 7 days.55 Timelines of improvement varied 
from days to weeks. A retrospectively controlled study 

in Mount Sinai Hospital showed improved oxygen 
requirements at day 14.55 The largest study to date on 
the use of CP came from the uS. The study showed 
the by day 14 post-transfusion, 76% (19 out of 25) 
of the patients improved upon treatment and 11 were 
discharged from the hospital. The authors concluded 
that CP was well tolerated.

Nevertheless, convalescent plasma therapy still 
comes with potential theoritical risks such as blood-
borne pathogens, transfusion-related acute lung injury 
(TrAli) in which transferred antibodies damage 
pulmonary blood vessels, or transfusion-associated 
circulatory overload (TACo)56—both leading to 
difficulty breathing.57 Fortunately, though, a recent 
study by Houstoun Methodists hospitals that treated 
CoviD-19 patients with convalescent plasma, the 
United States’ first safety tiral of convalescent plasma 
use for SArS-Cov-2 infection treatment, did not 
report any adverse events and by day 14, 76% of 
patients had significantly improved, and 44% were 
discharged.58 A recent press release by Mount Sinai 
also documented improved outcomes associated 
following the transfusion of convalescent plasma with 
anti-spike antibody titers superior to a dilution of 1:320 
and matched to the patient’s blood type.59

Conclusion

There are many safety and efficacy concerns around 
chloroquine and hydroxychloroquine which makes 
remdesivir the currently leading therapeutic option 
for CoviD-19—but doses are limited. This is why 
large randomized controlled trials should be done 
to establish the effectiveness of other medications. 
Solidarity (by the wHo) and recovery trials (by the 
uK) should provide important data about potential 
treatment options. in addition, the lag time between 
disease onset and start of treatment is a barrier to the 
efficacy of available therapeutics and patient recovery. 
on the other hand, tocilizumab and convalescent 
plasma use seem promising options for the treatment 
of severe cases of CoviD-19. The standard of care 
remains key in CoviD-19 management in addition to 
remdisivir in the countries where it is available.
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PErSoNAl ProTEcTivE EquiPMENT (PPE) duriNg THE 
covid-19 PANdEMic-AuBMc ExPEriENcE
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Abstract

Worldwide healthcare systems have been under very stressful conditions since the novel 
coronavirus 2019 (covid-19) outbreak. rapid response services to this pandemic by healthcare 
providers (HcP) have been very challenging. The high infectivity rate of covid-19 urged the 
presence of high level protection to control the transmission of the virus. The American university 
of Beirut Medical center (AuBMc) has been at the front line of defense in overcoming and 
mitigating the severity of this pandemic both at the physical and mental levels. in this review, we 
present the different strategies and principles developed for the proper use of personal protective 
equipment (PPE) by HcPs globally in responding to the covid-19 crisis. We summarize the 
worldwide recommendations and we highlight the protocols and policies adopted by the department 
of anesthesiology at AuBMc.

keywords: coronavirus, Pandemics, Personal Protective Equipment, Healthcare Providers.

in december 2019, a new strain of corona virus was detected in Wuhan, china. The virus with 
its high infectivity rate, invaded the world within weeks, prompting the WHo to declare a global 
Health Emergency on January 31st 2020. data about the transmission of covid-19, infectivity 
and effect on the human body is still obscure, presenting intensified physical and mental pressure 
on healthcare systems and healthcare providers (HcP). Protection against contracting the infection 
is a key element in decreasing the burden of the disease on HcPs and is also a stress alleviating 
strategy. The guiding principles for the adequate use of personal protective equipment (PPE) are 
based on the various theories regarding covid-19 transmission modes. Preliminary guidelines 
became immediately available and remain largely dynamic as the situation evolves. vaccination for 
possible prevention against covid-19 is under way, until then, extreme safety measures through 
regular PPE application and social distancing are being embedded into our practices, as well as in 
our standard lifestyle routines.

Healthcare providers are the front liners in response to health crises. They are at increased risk 
of infection because of their close and prolonged contact with infected and severely ill patients. The 
corona virus continues to burden the health care workforce. By the end of June 2020, the centers of 
disease control and Prevention (cdc) in the uS reported a total of 83365 cases among HcP and 
463 deaths.1 As a consequence, HcPs, physicians and nurses, are under great mental and physical 
stress. in addition to the impact of the pandemic on physical health, multiple studies have expressed 
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the negative impact on the mental health of HcPs 
caring for covid-19 positive patients. Symptoms 
such as anxiety, stress, insomnia and depression were 
reported and are the result of having to cope with the 
new work environments and the responsibility carried 
upon them to prevent further spread.2 Moreover, 
feeling overwhelmed by the new standards of personal 
protection, witnessing patient suffering and constantly 
fearing infection or infecting others are challenges that 
should be appreciated and addressed in these dire times.2

covid-19 has alarmed medical and public 
health professionals around the world, due to its high 
infectivity rate through the virus’ transmission via 
respiratory droplets and contact routes. Being a primary 
respiratory infection, covid-19 is transmitted through 
respiratory secretions generated while speaking, 
coughing, sneezing or in the presence of aerosol 
generating medical procedures (AgMPs), where 
infectivity relies on the amount of viral droplets in the 
secretions, and the total volumes of the secretions.3 
Transmission of covid-19 occurs either by direct 
contact or by droplet transmission within 1m proximity 
with someone who has respiratory symptoms (e.g. 
coughing or sneezing). indirect contact with surfaces 
in the immediate environment or with objects used on 
the infected person (e.g. stethoscope or thermometer), 
where the virus can remain for days is also a known 
mode of transmission.4 recent experimental work by 
van doremalen et al. demonstrated that aerosolized 
SArS-cov-2 remains viable in the air with a half-life 
of 1 hour; they concluded that both aerosol and fomite 
transmission of SArS-cov-2 is plausible, since the 
virus can remain viable and infectious in aerosols for 
hours and on surfaces up to days.5

regardless of the vague set of data concerning 
covid-19 transmission, strategies of infection 
control, particularly covid-19, are adapted from 
the previous guidelines devised to combat the Middle 
East respiratory syndrome coronavirus (MErS) 
and the severe acute respiratory syndrome (SArS). 
Based on previous experiences, guidance strategies 
for suspected or confirmed COVID-19 cases were 
continuously updated as the pandemic progressed and 
published by the WHo, cdc and others. For instance, 
as per the WHo recommendations, the resulting 
droplets produced can differ in size depending on the 

procedure. droplet and contact isolation is requested 
when in contact with an infected individual presenting 
with coughing or sneezing, and airborne precautions 
are highly recommended in case of AgMPs such as 
ventilation and endotracheal intubation, extubation, 
bronchoscopy, suctioning, nebulizer treatments and 
others requiring close proximity to the patient.4 
Therefore, HcPs are required to wear an N95 mask 
only when exposed to AgMPs, as droplet nuclei of 
<5μm in size are produced, lasting in the air for lengthy 
periods of time and infecting people even at distances 
of more than 1 m.4

Endotracheal intubation remains one of the most 
performed AGMP, which identifies anesthesiologists, 
emergency medicine physicians and intensivists as 
a high-risk group.3 Moreover, because of the high 
incidence of asymptomatic patients who test positive for 
covid-19, the American Society of Anesthesiology 
mandated the use of airborne precautions in the 
operating rooms and in the endoscopy/bronchoscopy 
suites during AgMPs on all patients. Anesthesia 
departments across the world had to educate their 
HcPs on the latest guidelines for the use of PPEs 
during the pandemic, as well as the appropriate 
donning and doffing. Lockert et al recommended 3 
tiers of precautions when it comes to protection against 
covid-19, including.3

1- Droplet and contact precautions in routine 
patient care and absence of AGMPs

involving surgical mask, eye protection, gown 
and gloves overlapping the sleeves.

2- Airborne, droplet, and contact precautions in 
low risk AGMPs

including head cover, eye protection, N95 
respirator, gown, a single pair of gloves overlapping 
the sleeve.

3- Airborne, droplet, and contact precautions for 
high-risk AGMPs

including head cover, eye protection, neck cover, 
N95 respirator, gown, double gloves overlapping the 
sleeve.

The reason behind the additional recommendation 
of double gloves and neck cover is that the wrist 
and the neck have been expressed as high zones of 
contamination, while using double gloves has been 
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proven to provide less contamination than single 
gloves, especially when doffing the soiled pair 
of gloves while keeping the PPE integrity intact. 
Moreover, donning coveralls may either simplify the 
doffing process as it includes head cover, neck cover 
and gown or complicate it depending on how well 
HcPs are trained.

The risk of SArS-cov transmission to HcPs 
is known to be associated with high risk AgMPs that 
includes by decreasing order of odds ratios, tracheal 
intubation, manipulation of BiPAP mask, manipulation 
of oxygen mask, tracheotomy, bag-mask manual 
ventilation before tracheal intubation.3 Placement 
of supraglottic airway (SgA), as well as tracheal 
extubation and SgA removal are also assumed to 
carry a high risk of transmission.3 in addition to the 
risk of transmission related to the various procedures, 
the severity of the illness seems to be dependent on 
the droplet size transmitted during exposure and the 
repetition of the exposures.6

As an immediate consequence of the first wave 
of the pandemic and similar to many other institutions 
worldwide, elective cases were almost completely 
stopped at the American university of Beirut Medical 
center (AuBMc). only emergency and time-sensitive 
cases were allowed to be performed. Based on various 
recommendations, the department of Anesthesiology 
at AuBMc has implemented airborne, droplet and 
contact precautions during any routine AgMP, such 
as intubation, ventilation and extubation. later 
during the pandemic, Pcr testing was required for all 
cases scheduled for surgery. despite the worldwide 
shortage, the institution’s leadership made PPEs and 
Pcr testing available. This strategy lead to a more 
lenient approach to surgical cases where more elective 
cases were performed during the later stages of the 
pandemic. This strategy achieved a three-fold set of 
benefits. It protected HCPs and alleviated their anxiety, 
it allowed a timely response of the medical teams to 
surgical conditions while avoiding long waiting times 
and postponement of surgeries, and it mitigated the 
profound economic impact and loss of revenue that 
impacted health facilities across the globe.

Taking into account a 30% incidence of false 
negative Pcr tests in asymptomatic patients, airborne, 
droplet and contact isolation precautions is our 

universal strategy in the presence of an AgMPs, such 
as tracheal intubation and extubation. Patients arrive 
to the operating room wearing a face mask. All non-
anesthesia staff are asked to leave the room during 
induction and emergence from general anesthesia. 
Providers would don their PPE in induction rooms 
which are equipped with mirrors to observe and 
correct the process of donning and doffing. The set 
of PPE includes a head cover an N95 mask, goggles 
or face shield, a nylon gown and double gloves. due 
to the universal shortage in N95 masks, it is covered 
by a surgical facemask. The latter is changed between 
cases, while the N95 mask is ideally used for as long 
as 4 consecutive hours or up to 8 hours of intermittent 
use.

For those cases with positive Pcr test, a 
Tyvek suit or coverall is used in addition to protect 
from droplet deposition. Moreover, all equipment is 
protected with nylon, anesthesia trolley is kept in the 
anteroom, and only needed medications and equipment 
is brought inside the room. In all cases, when doffing 
the PPE, gloves, protective gown, surgical mask and 
goggles are discarded in the operating room, while the 
Tyvek suit and N95 respirator are doffed and discarded 
in the induction room.

Protection against covid-19 during AgMPs 
such as intubation and extubation is further reinforced 
through the utilization of a video laryngoscope to 
ensure farther distance from the patient’s airway. Also, 
a negative pressure hood equipped with a HME filter 
and covered with a plastic sheet to prevent dispersion 
of droplets on the surfaces could be used (figure 1). 
Other precautions are done through pausing gas flow 
when the patients are disconnected from the ventilator, 
and avoiding ventilation during induction unless 
needed. one of our operating rooms was transformed 
into a negative pressure room to accommodate surgical 
patient’s positive for covid-19.

variable evidence is found concerning the 
donning and doffing of PPE when encountering an 
infected patient. donning of PPE is rarely associated 
with contamination; nevertheless, the proper order of 
donning the PPE affects the efficacy of infection risk 
aversion during doffing. Multiple methods and steps 
could be available concerning the application of PPE. 
We adopted the following steps for donning of the PPE 
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during the covid-19 pandemic that are in accordance 
with the cdc guidelines.7

1- gather the needed PPE with the appropriate 
gown size.

2- carry out hand hygiene using hand sanitizer.

3- don the isolation gown while tying all its ties.

4- Put on the N95 mask or use a regular one if not 
available. Adjust to the nose ridge with both hands and 
extend the mask under the chin. don’t keep the mask 
in pockets or under the chin between patients.

5- Wear the face shield or goggles.

6- Wash hands thoroughly before putting on the 
gloves while covering the cuff of the gown

7- HcP could now enter the patient’s room.

Doffing on the other hand is associated with 
a higher risk of self-contamination and possible 
infection transmission due to the contamination of the 
outer surface of the PPE with the micro-organism.9 
The risk of self-contamination, about 13%, is higher 
when there are breaches in the recommended order of 
removing the PPE.9 during this pandemic, shortage of 
PPE, unclear transmission modalities of the infection, 
and the resultant uncertain guidelines, added to the 
inadequate doffing of the PPE. N95 masks and the 
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Fig. 1 
Negative pressure hood

coveralls are reported to be the most difficult PPE to 
donn and doff.9

The cdc recommended the following order for 
PPE doffing.7

1- remove the contaminated gloves through an 
adequate technique.

2- remove the gown and dispose in the trash bin.

3- Exit the patient’s room.

4- Wash hands thoroughly.

5- Take off face shield or goggles while avoiding 
touching the face by removing the straps and pulling 
upwards.

6- Take off the mask or respirator and discard 
while avoiding touching the front surface of the PPE.

7- Perform hand hygiene after removing the 
mask or respirator, and before reuse of the mask or 
respirator.

The sequence of donning and doffing the PPE 
by HcPs for AgMPs at the AuBMc are presented, 
by steps, in figure 2. While factors that affect the N95 
respirator’s effectiveness are listed in figure 3.

1- Extended use up to 8 hours according to the 
cdc.10
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Fig. 3 
Three Key Factors Required for a Respirator to be Effective (CDC 2019)

under shortage conditions of the N95 masks, some strategies to mitigate their unavailability are 
recommended. These include:

Fig. 2 
The sequence of donning and doffing the personal protective equipments by health care providers for aerosol geenrating medical 

procedures at the American University of Beirut Medical Center
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2- Alternative use by following the Mask 
rotation strategy where at least 5 masks should 
be used and allowed to dry for at least 72 hours 
(cdc recommendations) while properly stored in a 
breathable bags between uses.10

3- reprocessing/decontamination that involves 
using hydrogen peroxide vaporization, uv treatment, 
moist heat, and dry heat.10

4- other non-surgical PPE substitutes includes: 
the half-mask respirator (covers the nose and mouth), 
the full-face respirator (covers the eyes and face), 
and the powered air purifying respirator (PAPr). The 
PAPr is a full face and head shielding and is considered 
to possess a high level of protection. PAPrs can be 
cleaned and decontaminated for re-use and are not too 
tight so it can be used for longer periods at work.11

if by any chance the mask becomes contaminated 
from any AgMPs or any other source that might damage 
it, the N95 should be disposed as recommended by the 
cdc.10

 it is being frequently asked by HcPs whether
 a fit test is necessary each time the respirator is
 donned. According to the occupational Safety and

 Health Administration (OSHA), an annual formal fit
 test is required; thereafter, a user seal check can be
 done each time the already fitted respirator with the
 proper model and size is used.12 To keep in mind, the
 user seal check cannot substitute the fit testing. It is
 always required to do the fitting test at least once per
 year and when the model of the respirator is changed.12

 However, because of global challenges related to PPE
 supplies mainly N95 masks and in accordance with a
 CDC recommendation, fit testing was stopped during
 the peak of the pandemic and was replaced with fit
checking instead.

Another layer of protection in addition to the PPE 
remains maintaining a social distance, washing hands 
frequently with soap and water or using hand sanitizer 
containing at least 60% alcohol, and frequently 
cleaning and disinfecting touched surfaces. in light of 
limited data on the transmission and protection against 
covid-19, the maximum available protection should 
be used while emphasizing the importance of proper 
HcP training. Also, restricting the overuse of PPE and 
controlling its use is a very useful strategy due to the 
worldwide shortages.
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ANESTHESiA iN THE OpErATiNg rOOM duriNg 
THE COVid-19 pANdEMiC

Said Tarraf1 and Carine Zeeni1*

Abstract

The novel coronavirus, SARS-CoV-2, was first isolated in Wuhan, China in December 2019, 
after clusters pneumonia of unknown etiology surfaced. The infectious disease caused by this 
virus, known as COVID-19, overwhelmed healthcare systems worldwide; often causing shortages 
of personal protective equipment (PPE), ventilators, and intensive care unit beds. This pandemic 
prompted radical healthcare system modifications, affecting all hospital activities and in particular 
operating room (OR) activities where transmission between patients and healthcare providers 
happens easily. Multiple policies and protocols on the administrative, engineering and PPE levels 
need to be implemented to mitigate the effects of the virus. Firm infection control strategies need 
to be established including proper PPE donning and doffing, organized movement of staff and 
patients into and out of the operating theatre, and adequate OR ventilation and engineering systems 
to combat the virus spread. Protocolization of different anesthetic techniques is necessary, aiming at 
unifying the best available evidence and creating a common ground for anesthesiologists to provide 
safe care, under the umbrella of effective interdisciplinary communication between the anesthesia, 
surgical and nursing teams. Finally, a plan for emergency surgeries that takes into consideration the 
acuity of the condition, and the level of COVID-19 suspicion guides the segregation of patients in 
order to maintain a smooth, effective and safe OR workflow.

Keywords: COVID-19, Anesthesia, Anesthetic techniques, Operating room.

Introduction

On January 30, 2020, the world health organization (WHO) declared a public health emergency 
of international concern in response to the widespread human-to-human transmission of a novel 
coronavirus causing a severe acute respiratory syndrome: the disease now called coronavirus 
infectious disease 2019 (COVID-19).1

On December 31st 2019, multiple cases of a pneumonia of unknown origin were reported in the 
Chinese city of Wuhan, a major transportation hub. The number of cases quickly rose, surpassing 
the number of SARS and MERS cases within only one month. The disease spread beyond the 
Chinese border and was declared a pandemic by WHO on March 11, 2020. The alarming number 
of cases forced governments to take unprecedented measures, such as closing borders, grounding 
planes, withholding international trade, closing businesses and canceling conferences. With the 
absence of any effective treatment or preventative vaccine, multiple approaches were adopted to 
deal with the virus by governments and public health experts, generally advocating self-isolation, 
quarantine, social distancing, aggressive testing and contact tracing to protect the most vulnerable. 
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The burden of the disease overwhelmed healthcare 
systems everywhere, with worldwide reports of 
shortages in personal protective equipment (PPE), 
intensive care unit (ICU) beds, and ventilators.

Little was known about the virus at that time, yet 
its shattering burden prompted multiple organizational 
modifications to be instituted immediately: physicians 
from multiple specialties were mobilized to COVID-19 
wards, elective surgeries were cancelled, and multiple 
hospital strategies on the administrative, engineering, 
and medical levels were adopted to create a safe 
environment in keeping with the most recent updates 
about the virulence and mode of transmission of the 
novel coronavirus. A case series of 138 patients in 
Wuhan showed an infection rate of 29% among medical 
staff.2 More than 3,000 of the 44,672 cases reported to 
have been infected with the virus as of February 11 
were hospital staff or other health care workers.3

From performing aerosol-generating procedures 
(AGPs) like intubations in ICUs, to providing surgical 
anesthesia for coronavirus infected patients in the 
operating room (OR), anesthesiologists are most 
definitely on the frontline in this global fight against 
the virus. Many US and international societies have 
issued recommendations for perioperative care based 

on expert opinions, case series, what is known about 
the novel coronavirus and what can be extrapolated 
from the 2003 SARS outbreak. In this document, we 
will be reviewing the most recent strategies adopted 
in ORs by anesthesiologists worldwide when dealing 
with COVID-19 patients. These guidelines and 
recommendations are constantly being updated as new 
information about the virus comes to light.

We start by describing the general institutional 
hierarchy of control when faced with disease outbreaks, 
epidemics, and pandemics with specific references to 
the OR setting during the COVID-19 outbreak. We 
will then detail the different infection control measures 
that should be adopted in the ORs, from proper PPE 
donning and doffing, to perioperative patient care, OR 
and equipment decontamination processes, and the 
choice of anesthetic technique. We will finally target 
the appropriate precautions to be taken when dealing 
with emergency cases requiring immediate surgical 
intervention.

Hierarchy of control

To control the exposure of healthcare workers 
to a new disease, multiples measures should be 

Fig. 1 
Summary of the measures implemented on the engineering, administrative and PPE levels in the anesthesia department of a large 

tertiary hospital in Singapore to enhance infection prevention during the COVID-19 pandemic.
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implemented in the hospital setting, and specifically in 
the OR setting. They are usually, from the most to the 
least effective:

1- Elimination of the hazard.

2- Substitution of the hazard.

3- Engineering control.

4- Administrative control

5- Personal protective equipment (PPE).

The elimination of the hazard is usually 
considered the most effective. It aims to eliminate the 
exposure to the virus by enforcing strict stay-at-home 
orders and working remotely.

The substitution of the hazard means replacing 
the hazard with a non-dangerous alternative. This level 
of control has not been achieved yet in the COVID-19 
pandemic. It is usually attained once an effective 
vaccine is tested and made available.

The other three measures are the most effective 
once the virus starts spreading in the community and is 
beyond the containment phase. These measures should 
be updated regularly as the disease spread evolves 
from solely imported cases to local community spread.

Effective engineering control measures include:

- Replacing door handles with automated doors, 
or hygienic hands-free foot operated doors.

- Using physical barriers like ropes to reinforce 
the safe distancing concept, plexiglass screens to limit 
droplet spread.

- Creating special routes and setting up private 
elevators for COVID-19 patient transport.

- Setting up a separate COVID-19 OR with its 
own negative pressure ventilation system.

- The use of high-efficiency particulate air 
(HEPA) filters and sealing all OR doors except for one 
to limit environmental and personnel exposure.

Administrative control measures include:

- Adequate screening and isolation of COVID-19 
positive patients.

- Postponement of elective surgeries.

- Increasing turnaround time between surgeries to 
enhance the decontamination process.

- Simulation sessions to familiarize staff with 

the new workflow as well as the donning and doffing 
process, and minimizing exposure of patients and 
personnel not involved with COVID-19 patients.

- Social distancing measures.

- Employee symptom checks.

- Dividing healthcare staff into groups to limit 
work-related exposure.

- Specific cleaning and disinfection procedures in 
the ORs.

- The distribution of educational pamphlets and 
brochures.

- Reinforcing the importance of interprofessional 
communication and high levels of coordination between 
the different healthcare teams e.g. a collaboration 
in the OR between the anesthesia, surgical, nursing 
and housekeeping teams ensures the safety of all 
personnel. The responsibility and scope of practice 
of each member should be well known to all team 
members. The whole process should be facilitated by 
an Operating Room coordinator.

Personal protective equipment measures include:

- Implementing clear guidelines for PPE use on 
an institutional level.

- Distributing personal goggles.

- n95 mask fit testing.

- Using donning and doffing PPE guides, 
videos and simulations under the supervision of a 
PPE champion.4 In case of difficulty in obtaining a 
steady supply of PPE the use of powered air-purifying 
respirators (PAPRs) should be considered.

Infection control for anesthesia 
Hand-hygiene

Hand-mediated transmission is believed to be 
the major contributing factor to the spread of infection 
among healthcare workers. Appropriate hand hygiene 
should be performed before any task, and in between 
the multiple steps of PPE donning and doffing.5 It is 
recommended to use alcohol-based hand gel or foam, 
and to leverage proximity of the alcohol rub to the 
provider by placing the alcohol-based hand rub on the 
IV-pole to the left of the provider in the OR setting.6
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Personal protective equipment (PPE) 
Face masks

Regular loose-fitting surgical masks are effective 
in preventing droplet-transmission, by blocking large 
droplets from spreading to the immediate environment.

Respirators with air-filtering abilities: they are 
classified based on oil resistance (letter nRP), and the 
percentage of air particles that can be filtered according 
to the US national Institute for Occupational Safety 
and Health (nIOSH) classification e.g. n95: not oil 
resistant, 95% of air particles are filtered. Respirators 
are effective in preventing airborne transmission of 
viruses, and it is recommended to use an n-95 level 
respirator or higher especially when performing 
Agps.5 These masks are single use and require fit 
testing to ensure optimal protection.

Powered air-purifying respirators (PAPR): these 
respirators actively filter hazards from ambient air 
and deliver clean air to the user’s face. They have a 
higher protective factor compared with n95 masks 
and are less likely to be dislodged during resuscitation 
scenarios if the patient is agitated. They eliminate n95 
fit concerns and provide full facial and head coverage. 
However, they may be more complicated to remove 
and sterilize, increasing the risk of contamination, 
are more expensive and may pose communication 
challenges between staff due to fan noise.3 (Figure 2).

Guidelines for extended use and reuse of n95 
masks have been introduced given the severe PPE 
shortages that have happened worldwide. Studies 

have shown that most healthcare personnel can 
tolerate wearing n95 respirators for up to eight to 12 
hours defined as extended use.7 Re-use refers to the 
practice of using the same n95 respirator for multiple 
encounters but removing it between encounters. 
Extended use is usually recommended over re-use by 
the WHO, nIOSH, and FDA.8

Appropriate technique for wearing a facemask 
includes the following:

- Performing hand hygiene before putting on the 
mask.

- Covering the nose and mouth, and performing a 
seal check if wearing a respirator.

- Avoiding touching the front of the mask once 
it is on.

- Removing it from behind without touching the 
front and discarding it immediately, then performing 
hand hygiene.5

Gloves

All anesthesia providers should wear gloves when 
taking care of the patient. They are encouraged to use 
double gloves when handling the airway of the patient, 
or being in contact with any other body fluid. Once the 
AGP procedure is done the outer set of glove should be 
discarded immediately, and hand hygiene performed.5 
Double gloving has been shown to reduce transmission 
in a simulated environment.9 Longer sleeved gloves 
are preferred to prevent exposure of the wrists.3

Fig. 2 
Pros and cons of PAPR compared with N95
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Coverall Suits

Coverall suits protect the wearer from liquid 
(droplets) and solid material. All perioperative 
providers should wear an impermeable coverall suit 
during their care for COVID-19 patients. The coverall 
suit is made of a polyethylene-coated fabric that is 
durable, resistant to tear and abrasion and has a zipper 
that provides complete closure. Surgical isolation 
gowns can be worn on top of the coverall suit to protect 
it and save it for multiple uses.5

Goggles or Face shields

They are used to protect the eyes from splashes. 
Face shields should have side shields as well to provide 
protection from side exposure.3 The advantage of face 
shields is that they can protect the respirator from 
contamination as well. In the absence of a face shield, 
a surgical facemask worn on top of the respirator can 
protect it from contamination during extended use. 
Overall, goggles and face shields are not as important 
as n95 masks and coverall suits against airborne 
transmission.5

Shoe covers

Shoe covers are not considered a mandatory part 
of a biosafety level III protective equipment because 
they may increase the risk of self-contamination during 
donning and doffing. However, it is recommended 
to wear impermeable shoes that can be cleaned and 
disinfected.3

PPE for care of patients while performing 
AGPs

Airborne precautions prevent the transmission of 
agents that remain suspended in the air e.g. COVID-19, 
Varicella, tuberculosis, etc. This requires the provider 
to wear biosafety level III equipment: an n95 or 
higher-level respirator, a coverall suit, goggles or 
face shield and double gloves.10 Airborne precautions 
should be instituted when performing high risk AGPs 
such as intubations and deep tracheal aspirations.3 

Some institutions advocate wearing double surgical 
masks, double isolation gowns, and a third pair of 
gloves when performing intubations and discarding 
them immediately after the AGP. However, such 
recommendations remain institution-specific, and are 
not a part of the general guidelines issued by leading 
medical organizations.11

The correct sequence of PPE donning and 
doffing varies depending on the scientific society. 
It is important to have one clear unified institutional 
protocol that all healthcare providers should follow in 
order to avoid confusion and contamination mistakes 
(Figure 3).

Fig. 3 
Example of a PPE donning sequence5

Correct donning and doffing of PPE are key to 
avoiding self- contamination. Donning usually starts 
with the n95 mask and doffing ends with the correct 
removal of the n95, “mask on first, mask off last” 
approach. The majority of self-contamination occurs 
during doffing of PPE.12 During doffing, the gown is 
removed by pulling away from the neck, shoulders and 
body, and gloves are removed at the same time as the 
gown or using the glove-in-glove technique, making 
sure that the skin does not touch the contaminated 
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surface.13 The doffing process should be supervised 
ideally by a PPE champion, to reduce the chance of 
contamination (Figure 4). A shower is recommended 
after removal of personal protective equipment.14 
Visual aids and mirrors should be posted in the donning 
and doffing areas to guide the healthcare worker during 
the processes. According to a survey by Amrita et al., 
formal training in correct PPE donning and doffing is 
uncommon, particularly among physicians, which may 
greatly jeopardize medical staff safety in the face of 
disease outbreaks.15

PPE for care of patients undergoing low risk 
procedures

Initially, the Center for Disease Control (CDC) 
recommended that optimally, airborne precautions 
should be adopted when caring for a suspected or 
confirmed COVID-19 patient, irrespective of the type 
of procedure (figure 5).5 However, given the worldwide 
shortage of n95 respirators, the recommendations were 
modified to include wearing regular surgical masks 
instead of respirators if the patient isn’t coughing and 
if the procedure is not aerosol-generating, e.g. during 

Fig. 4 
An example of a PPE doffing sequence. Hand hygiene is performed between each and every step of the doffing process (courtesy of 

the Department of Anesthesiology at the American University of Beirut (AUBMC)).

Fig. 5 
Risk stratification of procedures during the COVID-19 pandemic
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preoperative assessment, loco-regional and neuraxial 
anesthesia. Obviously, the patient himself should be 
wearing a surgical face mask at all times once suspected 
to be COVID-19 positive. Tran et al, compared the 
risk of transmission of SARS-CoV-1, during the 2003 
SARS outbreak, between exposed and non-exposed 
healthcare workers to different AGPs, using odds 
ratio, and found that tracheal intubation constitutes 
the riskiest procedure when compared to non-invasive 
ventilation, suction, and tracheostomy (Figure 6).16

The CDC in the United States and similar organi-
zations  worldwide  establish  sets of biocontainment 
precautions required to ensure the safety of personnel 
dealing with pathogens, ranging from routine to level 
III biosafety precautions. Routine precautions, usually 
followed in the clinics or on regular wards, include hand 
hygiene, wearing scrubs, and a surgical face mask with 
or without gloves. Level I protection, usually adopted 
in fever and infectious diseases clinics, include wearing 
an isolation gown and mandatory gloves, in addition to 
routine precautions. Level II biosafety precautions are 
usually followed when having noncontact encounters 
with confirmed or suspected COVID-19 patients. 
They include wearing a respirator instead of a surgical 
face mask, with or without eye protection, in addition 
to protective clothing (coverall suit). It is important 
to note however, that the decision to wear a surgical 
face mask instead of a respirator, and a coverall suit 
instead of disposable isolation gowns, varies at this 
level according to the policy of the institution and 

depends on the availability of resources and the 
probability of aerosolization of the virus. Level III 
biosafety precautions, mandate wearing eye protection, 
a respirator, and protective clothing (coverall suit) in 
addition to all of the previously mentioned protective 
equipment. At this level, healthcare workers should be 
prepared to deal with high-risk AGPs (Figure 7).

Patient transport

The patient, wearing a surgical mask, should 
be transported from the isolation unit along a special 
route with minimal contact with others, bypassing 
holding areas and induction rooms. The patient 
should be reviewed, induced and recovered in the 
operating room itself. Consent and charting are done 
electronically with touchscreen devices to facilitate 
decontamination.17 For transporting an intubated 
patient, HEPA filters should be applied to the patient 
side of the Y-piece, and between the expiratory limb 
and the transport ventilator. If a transport ventilator is 
not available, a filter is applied between the tube and 
the self-inflating (Ambu) bag, with the reminder that 
placing such a filter might increase the dead-space and 
further compromise ventilation in young children.16 
The transporting staff should wear biosafety level III 
equipment. A surgical mask can be worn instead of 
a respirator if there is a shortage of n95 masks. In 
case the patient requires supplemental oxygen during 

Fig. 6 
Risk of transmission of SARS-coV1 to healthcare workers when exposed and not exposed to AGP 

during the 2003 SARS outbreak (reproduced from Tran et al)16.
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Fig. 7
Scaled protection for healthcare workers amid the COVID-19 epidemic (Tongi hospital in Wuhan, 

reproduced from Meng et al. with modifications)14.

Fig. 8 
Operating room designated for COVID-19 equipped with 
a positive/negative ventilation switch option (Courtesy of 

AUBMC).

transport, then a surgical mask can be worn on top of 
the nasal prongs.3

Preoperative preparation

The in-room anesthesia care team should 
communicate with the transferring team and infectious 
diseases committee, and inform them that the 
COVID-19 patient is to be transferred to the OR.

Only select equipment and drugs should be 
brought into the OR, and single use equipment should 
be used whenever possible. The remainder of the 
drugs and resuscitation equipment should be kept 
inside the anesthesia trolley, in the preparation room if 
available or the anteroom. A runner stationed outside 
the OR, usually in the preparation room or anteroom, 
and should be ready to bring in extra medications or 
equipment needed whenever requested to do so by 
the anesthesia team inside the OR. The runner should 
wear appropriate PPE that includes droplet and contact 
precautions (Biosafety level II) before entering the 
operating room, if no AGP is taking place.18

Staff should be aware that communication and 

+ mandatory; - not needed; +/- decision made according to work scenario; x choice between isolation gown and protective clothing 
is decided based on local resources.
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should be equipped with a negative pressure system. 
If negative pressure is not available, then positive 
pressure system and air conditioning should be turned 
off (Figure 8). Clear donning and doffing areas should 
be indicated.17 The location of these areas change 
according to the policy of each institution. In general, 
PPE donning and doffing take place in the anteroom.

Air change per hour (ACH) is often used to guide 
the turnover time between surgeries, and indicates 
the movement of a volume of air in a given period 
of time e.g. 1 ACH indicates that the air in the room 
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vision is more difficult with PPE. Only the personnel 
involved with direct patient care should be allowed 
inside the room. Due to the lack of familiarity of the 
staff with the workflow, an OR coordinator is assigned 
to each COVID-19 OR, and should direct the other 
team members.17

Operating room

The dedicated COVID-19 OR and the anteroom 

Fig. 9 
Air changes/hour (ACH) and time required for airborne-contaminant removal 

by efficiency (reproduced from the CDC website)19.

Fig. 10
A sample schematic of an OR designed for COVID-19 patients. The COVID-19 OR has its own separate ventilation system. The 

anteroom as well as the OR are negatively pressured. Movement of the patient follows the arrows, from the corridor to the anteroom 
then to the OR. Donning and Doffing areas are clearly designated and are usually found in the anteroom. The induction room is 

where the anesthesia trolley is kept with all rescue devices and extra medication to be handed over to OR if requested. An OR runner 
should be stationed in the anteroom or induction room to facilitate transport of medications and specimens into and out of the OR.
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will be changed once every hour. The CDC publishes 
general guidelines linking the ACH number with the 
time required to efficiently remove 99%, and 99.9% 
of airborne pathogens (figure 9). naturally, the ACH 
number is inversely proportional to the time required 
to remove airborne pathogens, and to the OR turnover 
time.19 The COVID-19 dedicated OR should be 
isolated from the rest of the operating room complex. 
Appropriate laminar flow and HEPA filters should be 
in place. Ventilation systems between this dedicated 
COVID-19 OR and the rest of the OR complex should 
not be connected (figure 10).16

The same anesthesia machine and equipment 
should be used for all COVID-19 patients. A minimum 
of one hour is required to allow decontamination of 
the OR once the procedure is finished and the patient 
has left the premises. As an additional precaution, 
some sources recommend using a hydrogen peroxide 
vaporizer to decontaminate the OR.18

Environmental cleaning

It is recommended to have a basket with zip 
closure plastic bags placed close to the anesthesiologist 
such as on the IV pole at the left of the anesthesia 
provider. The provider should place all contaminated 
instruments in the bag e.g. laryngoscope blade, 
suction catheters, etc. and should close the bag 
immediately afterwards. It is imported to designate 
and maintain clean and dirty areas in the OR to 
improve organization. After induction, all surfaces 
should be wiped down with specifically designated 
anti-viral products containing quaternary ammonium 
and alcohol.6 The anesthesia work area, including the 
anesthesia machine, computers, ancillary equipment, 
and monitoring equipment should be considered high-
touch dirty areas and should be thoroughly wiped as 
well between cases.20

Anesthesia machine and equipment

Anesthesia machines are known to be pathogen 
reservoirs and can contribute to healthcare associated 
infections primarily because of their design that makes 
them difficult to clean frequently.21 Regardless, the 
anesthesia machine and equipment should be cleaned 

and disinfected promptly or should be covered with 
a clean transparent disposable plastic film to be 
discarded at the end of the procedure. A HEPA filter 
should be applied between the expiratory limb of the 
breathing circuit and the anesthesia machine. The 
carbon dioxide absorber should be replaced between 
cases. The machine’s internal respiratory circuit should 
be dissembled and sterilized with high temperature if 
feasible, or with 12% hydrogen peroxide or ozone. 
The surface of the machine, laryngoscope handles, 
and other non-disposable equipment should be cleaned 
with 2 to 3% hydrogen peroxide then wiped with at 
least 70% alcohol, or chlorine disinfectant.

All equipment that touches the patient’s mucosa 
should be single use and disposed of if possible 
including video laryngoscope blades.5 All equipment 
that was not used but exposed to the OR air should be 
considered dirty and disposed of or sterilized before 
subsequent use.

Medical waste should be disposed of in properly 
sealed double-bags that are labeled COVID-19. These 
bags should be sprayed with chlorinated solution 
before taking it out of the OR.5

Choice of anesthetic technique 
General anesthesia 
Adult patients

Induction

Adequate preoxygenation, with 100% oxygen 
for 5 minutes, should be done via a tight-fitting face 
mask (use both hands to maintain the tight seal on the 
patient’s face (figure 11)).22

Rapid sequence induction is the preferred 
induction method to avoid the need for bag-mask 
ventilation, and subsequent generation of aerosols. 
If positive pressure ventilation is unavoidable, such 
as in the case of a difficult airway or inadequate lung 
reserve, small tidal volumes should be used.

Deep anesthesia and full neuromuscular 
blockade (monitored by the train-of-four ratio) should 
be achieved before attempting intubation to minimize 
the risk of coughing and gagging. Judicious timing 
of opioid administration is required as well to avoid 
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inflated right after intubation and prior to ventilation. 
It is important to minimize circuit disconnection and if 
this is unavoidable, then the gas flow should be paused, 
disconnection should be done beyond the HEPA filter 
on the patient side and the endotracheal tube should be 
clamped.23 Asleep fiberoptic intubation can be used to 
further increase the distance between the provider and 
the patient, if the anesthesiologist is familiar with the 
technique.5

Repeated tracheal intubation attempts can 
potentially spread the virus, so in case of failure to 
intubate, a laryngeal mask airway (LMA) should 
be rapidly inserted, preferably second generation 
providing a better seal, until backup is called.5 
Fogging of goggles and overall decreased vision in 
another problem during induction that can render the 
intubation process difficult, and potentially hazardous. 
One possible solution is to apply antifogging agents to 
the inner part of the goggles.11

For muscle relaxation, rocuronium is preferred 
over suxamethonium because its effects are longer-
lasting, with less risk of cough in case of a prolonged 
attempt (figure 12). The dose of rocuronium should be 
in the order of 1 to 2 mg/kg of body weight, usually 
around 1.2 mg/kg.24

In-line (closed airway) suctioning is preferred 

Fig. 11 
Two-handed technique for preoxygenation and ventilation if 

needed (Courtesy of AUBMC)

Fig. 12 
Intubation checklist in the operating room (Reproduced with modification from Greenland et al)25.

induced cough. The fresh gas flow should be paused 
during the intubation attempt. The most experienced 
provider should intubate, preferably using a video 
laryngoscope to increase the distance between the 
patient and the anesthesiologist. The cuff should be 
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to trace the pattern of aerosolization and spread of 
droplets sprays and found that low cost physical 
barriers significantly limited such spread.29 While a 
supraglottic airway (SGA) can be used as a bridging 
technique before emergence to reduce coughing, it is 
not the preferred method, because a difficulty to place 
a SGA can jeopardize patient safety.30

Pediatric patient

The routine use of sedatives is recommended 
in all pediatric patients because it reduces agitation 
and crying, reduces the need for physical restraint 
and increases compliance if an IV is placed awake. 
In order to limit the number of people in the room, 
parental presence is not recommended throughout the 
induction process, and pharmacological anxiolysis 
is preferred. The Pediatric Difficult Intubation 
Collaborative (PeDI-C).26 which includes 35 hospitals 
from six countries, generated consensus guidelines 
on airway management in pediatric anesthesia during 
the COVID-19 pandemic. Intravenous induction is 
preferred, unless the child becomes agitated, increasing 
the risk of droplet generation. Rapid sequence 
induction is recommended; it may, however, not be 
feasible without hypoxemia in children. These patients 
should receive positive pressure ventilation, with small 
tidal volumes, and a tight mask seal. If mask induction 
is required, the use of a transparent plastic barrier 
around the elbow of the facemask is recommended to 
reduce the spread of droplets, and OR contamination. 
A supraglottic device like a second-generation LMA 
is an acceptable alternative to an endotracheal tube in 
case of a difficult airway.

Management of a difficult airway

The same principles for difficult airway 
management apply to patients with COVID-19. 
However the use of an awake fiberoptic technique is 
discouraged because it is highly aerosol-generating. 
Anesthesiologists should have a low threshold to 
use a second-generation LMA, in case of a difficult 
intubation. Mask ventilation is performed using the 
two-handed, two-person technique to ensure a tight 
seal. Mask ventilation can be deferred, in favor of the 

over open-suctioning because it is associated with a 
decreased risk of aerosol generation.16

Maintenance of anesthesia

It is recommended to wear full PPE throughout 
the surgery in case of inadvertent circuit disconnection 
or tube dislodgement. It is also recommended to keep 
a plastic physical barrier on top of the patient’s head 
during the whole case.26

Emergence and tracheal extubation

In-line tracheal suctioning should be used. The 
administration of antiemetic medications reduces the 
incidence of postoperative nausea and vomiting, and 
gagging that can cause viral spreading. Deep extubation 
techniques should be considered to reduce the incidence 
of bucking and coughing on the endotracheal tube. It is 
recommended to use remifentanil, dexmedetomidine, 
or intravenous xylocaine during the extubation 
process27,28. The WHO recommends the use of a 
physical barriers to reduce the risk of COVID-19 
spread. One example of such barriers is the transparent 
plastic cover placed on top of the patient’s face during 
extubation (figure 13). It is advised to pause fresh gas 
flow during the extubation process. After extubation, a 
surgical mask is immediately placed over the patient’s 
nose and mouth, on top of the nasal prongs in the 
patient requires supplemental oxygen. Matava et al. 
performed a series of experiments using mannikins 

Fig. 13 
Example of a clear plastic cover used to limit aerosol 

generation during extubation in a simulation session (Courtesy 
of AUBMC).
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lower post-operative complications for the patient, and 
a lower risk of aerosol generation. It is important to 
keep in mind that a rushed conversion to GA halfway 
through the surgery with suboptimal safety measures 
is the least desirable outcome. It is therefore important 
to assess the probability of such a conversion and to 
decide accordingly on the best anesthetic technique.32

neuraxial anesthesia and peripheral nerve blocks 
are not considered aerosol-generating, therefore 
dealing with COVID-19 patients in these settings 
requires droplet and contact precautions only, which 
corresponds to a level II biosafety precaution (refer 
to Figure 8). Ideally, a respirator should provide the 
most protection in case of aerosolization e.g. patient 
coughing, but because of the global shortage of 
respirators, a surgical mask is preferred in these cases.19

less aerosol-generating SGA (figure 14).31

Recovery from general anesthesia

It is recommended that patients with COVID-19 
recover in the COVID-19 OR itself, or be sent directly 
to the isolation room in the ICU, keeping in mind that 
patient transport out of the OR should follow the same 
precautions that were taken during patient transport 
into the OR.5

Regional anesthesia

Avoiding general anesthesia (GA) is beneficial 
both for the patient and the anesthesia providers with 

Fig. 14 
Difficult airway algorithm, modified for COVID-19 patient31
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high-flow oxygen supplementation. When possible, it 
is recommended to aim for blocks that do not interfere 
with the respiratory function, therefore, axillary 
blocks are usually preferred over interscalene or 
supraclavicular blocks.

The American Society for Regional Anesthesia 
(ASRA) and the European Society for Regional 
Anesthesia (ESRA) recommend that all blocks should 
be performed under ultrasound guidance;36 to avoid 
the chance of local anesthetic systemic toxicity.37 It is 
advisable to choose blocks that do not require patient 
repositioning (Figure 15).

I. Emergency surgery

The diagnosis of coronavirus depends on 
epidemiological data, history, symptoms, Reverse-
Transcriptase Polymerase Chain Reaction (RT-PCR) 
and CT chest findings. In emergency cases, these 
diagnostic modalities might not be available in a timely 
manner. The indications for emergency surgery are 
similar for COVID-19 and non-COVID-19 patients. If 
COVID-19 infection cannot be totally ruled out, then 
the highest level of protection should be adopted.38 
Zhao et al. demonstrated in a retrospective, multicenter 
clinical study that cross-infection in the OR during 

All patients should wear a surgical mask, and 
high-flow oxygen therapy should be avoided to reduce 
the risk of aerosolization.

The ultrasound machine should be wrapped in a 
clear disposable plastic bag, and only necessary items 
should be brought into the OR where the block is being 
performed.32

Spinal anesthesia

According to the Society for Obstetric Anesthesia 
and Perinatology (SOAP), spinal anesthesia is not 
contraindicated for COVID-19 patients.33

An adequate dose of the local anesthetic should be 
given intrathecally to make sure that a conversion to GA 
is unlikely. It is advisable to rule out thrombocytopenia 
that can be associated with COVID-19 infection.34 
COVID-19 has been isolated from the CSF of patients 
with COVID-19 encephalitis, so the cerebrospinal 
fluid should not be left to drip freely.35

Peripheral nerve block

It is important to avoid preprocedural sedation 
in order to decrease the chance of aerosolization with 

Fig. 15 
Regional Anesthesia for COVID-19 

checklist
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have to follow strict infection control protocols to 
ensure the safety of patients and healthcare workers.40,41 
Institutional engineering and administrative measures, 
as well as PPE guidelines have to be established, and 
should be regularly updated as more light is shed on 
this new pandemic and its progression, taking into 
consideration the global shortage of essential PPE. 
An effective interdepartmental communication and 
cooperation strategy remains essential to provide a safe 
working environment, and to create some familiarity 
in the era of the “new normal”, especially in a high 
acuity setting like the operating room.

emergency procedures for patients with confirmed or 
suspected COVID-19 may be effectively prevented 
by following the COVID-19 anesthesia management 
protocols.39

II. Conclusion

The COVID-19 pandemic has paralyzed 
healthcare systems worldwide, and pushed healthcare 
professionals to draw from their experience with 
the SARS and MERS infections to establish early 
guidelines and protocols. COVID-19 OR workflows 

Fig. 16 
Emergency surgery algorithm during the COVID-19 pandemic (Reproduced from Zhao et al. with modification)39.
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Abstract

Severe Acute respiratory Syndrome‐CoronaVirus‐2 (SArS‐CoV‐2), the virus responsible 
for the novel Coronavirus disease (COVid-19) is highly contagious. Anesthesiologists, critical 
care physicians and inhalation therapists, often responsible for managing the airway of patients in 
respiratory distress or presenting for surgery, are subjected to a high viral load and an increased 
risk of contracting the virus. Since airway instrumentation is a highly aerosol generating procedure, 
countries that were first and mostly affected by the novel coronavirus have used their personal 
experience to establish recommendation guidelines for airway management in order to decrease 
the disease burden. Moreover, as the pandemic evolved and became a global health emergency, the 
classical practice of anesthesiology needed to be modified and adequate preparation of all involved 
healthcare workers became essential.

This review describes the stepwise approach to airway management in the known or suspected 
COVID-19 patient presenting to the operating room. It illustrates the practice modifications that 
were implemented at the American university of Beirut Medical Center to accommodate the 
challenges imposed by the pandemic. Adequate anticipation and proper training, emerged as key 
factors in mitigating the risks in a resource strained country.

Keywords: COVid-19, Aerosol generating procedures, adult airway management, pediatric 
airway management, difficult airway.

Introduction

Severe Acute respiratory Syndrome‐CoronaVirus‐2 (SArS‐CoV‐2), an encapsulated, 
positive single stranded ribonucleic acid, the causing agent of the novel Coronavirus disease 
2019 (COVID-19), first reported in Wuhan China, is highly contagious.1 The virus is transmitted 
predominantly by droplet spread or direct contact with contaminated patients or surfaces rather 
than airborne spread.2,3 Healthcare workers (HCws) like anesthesiologists, intensivists and 
inhalation therapists, who are directly involved in airway management were found to be 
subjected to a higher viral load with an increased risk of contracting the virus and a more severe 
clinical illness.4-6 That led countries that were first and mostly affected by the novel coronavirus 
to develop principles and establish recommendation guidelines for airway management in order to 
provide adequate training and selection of HCWs, to encourage a safe, accurate and swift 
performance and minimize contamination.5 in a systematic review of infection risk to HCws, Tang 
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et al ranked airway procedures in descending order of 
aerosol generation risk as follows: tracheal intubation, 
tracheostomy, non-invasive mechanical ventilation 
(NiV) and mask ventilation.7 Other procedures 
like tracheal extubation, circuit disconnections, 
cardiopulmonary resuscitation in the absence of 
a secure airway, bronchoscopy and endotracheal 
suctioning were also classified as aerosol generating 
procedures (Agps).2,8

As the pandemic progresses, airway management 
will not be only reserved for COVid-19 patients 
having respiratory distress and requiring ventilatory 
support but also for patients who will present to the 
operating room (Or) for non-related procedures. 
The virus has shown variable clinical manifestations 
ranging from mild symptoms to severe respiratory 
distress. In the absence of a vaccine and a definitive 
treatment, institution specific guidelines needed to be 
implemented in order to ensure patients and HCws 
safety.

in this review, we discuss the practice 
modifications that were adopted by the Department of 
Anesthesiology at the American university of Beirut 
Medical Center (AuBMC) to care for the COVid-19 
patient and any other patient presenting to the Or. 
These protocols were developed after reviewing the 
international recommendations for COVid-19 patients 
and were modified and implemented with regard 
to local workplace policies as well as equipment, 
resources and personal protective equipment (PPE) 
availability.

Preparation for intubation of the COVID-19 
patient

As the pandemic evolved and overwhelmed 
healthcare systems worldwide, the operating room, 
a very dynamic environment was faced with unique 
challenges while caring for patients with confirmed 
or suspected COVid-19.9,10 The usual practice of 
anesthesiology needed to be modified to maintain the 
safety of patients and HCws perioperatively; from 
transport to the operating room, to intraoperative 
management to postoperative care. Since many teams 
were involved, adequate team communication was 
essential in ensuring that roles and responsibilities 

were clearly allocated among team members.7,9,10 For 
instance, clearing the elevators and the route from 
the ward to the operating room was the task of the 
hospital security. Transport teams wearing full ppE 
were responsible for accompanying and monitoring 
the patient, and communicating with the Or nursing 
and anesthesiology teams to ensure a safe and a swift 
transport.7,9

At AuBMC, we aimed to prepare the teams to 
adopt these new practice modifications in perioperative 
care by providing simulation videos that demonstrate 
the multifaceted approach to patient care. 

Room setup

patients with or suspected COVid-19 should 
directly be placed in an airborne isolation room, 
a single negative pressure room with frequent air 
exchanges of at least 12 air changes per hour.5 
positive pressure and air conditioning systems need 
to be turned off if negative pressure rooms are not 
available.10 it is recommended to use negative pressure 
rooms for airway management on the ward or in the 
operating room when a COVid-19 patient needs 
airway instrumentation.7 it is also preferred to have an 
anteroom with enough space to don and doff ppE.11,12

in addition to operating in a negative pressure room, 
careful considerations to minimize contamination of 
equipment, hallways and HCWs should be considered. 
For instance, a dedicated room should be reserved for 
the COVid-19 patient where the anesthesia machine is 
covered with a plastic impermeable barrier, additional 
heat and moisture exchanger (HME) filters are placed 
on the expiratory limb and between the circuit and the 
patient, the soda lime and HME filters are changed 
between cases. Also, the anesthesia trolley is kept in 
a clean area outside the Or, with only the necessary 
drugs and airway equipment taken inside the room.12

At AuBMC, international practice guidelines 
recommending extending preoperative testing for 
COVid-19 were adopted. All patients presenting 
to the Or were screened within 24 to 48 hours of 
their scheduled procedure using the gold standard 
polymerase chain reaction (pCr) test.13 Since turning 
all operating rooms into negative pressure rooms was 
not feasible, only patients that presented for emergency 
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or lifesaving procedures with unknown test results, 
and patients with a high suspicion for COVid-19 were 
taken into the dedicated negative pressure Or where 
all safety measures were ensured. For instance, the 
designated Or was located at the corner of the operating 
room complex and was granted a separate access. it 
has an anteroom, where a clean trolley containing extra 
medications and airway equipment is kept. It also has 
its own induction room, that is reserved for donning 
and doffing of PPE and serves as a communication 
area between teams in case additional equipment or 
drugs are needed during the case.

Before patient’s arrival, all personnel directly 
involved in patient care will meet to debrief, formulate 
a clear plan, wear full ppE and go over a checklist. 
That includes machine checking, covering equipment 
with plastic drapes (Figure 1), applying HME filers 
on the circuit, expiratory and inspiratory limbs and 
changing the capnography line, the d-Fend and the 
Soda lime. The team will prepare the induction, 
maintenance and emergency drugs to be taken inside 
the Or while keeping the rest in a clean area outside 

the room. Finally, they will check the availability and 
functionality of all airway equipment and determine 
the location of the disposal bins.

Personal protective equipment (PPE)

Although contact and droplet spread of 
respiratory secretions were the predominant 
mechanism of transmission of the novel coronavirus; 
anesthesiologists and critical care clinicians are thought 
to be at a higher risk of contracting the virus through 
their daily involvement in Agps like intubation and 
extubation.11 Providing adequate PPE to ensure HCWs 
safety became a priority.

in concordance with the infection control 
committee, institution specific consensus on the 
essential PPE required to care for a COVID-19 were 
implemented. These included the use of a long sleeved 
waterproof Tyvek suit, disposable shoe covers and 
head caps, a well fitted N95 respirator or a powered air 
purifying respirators (pAprs), an eye protective shield 
and appropriately sized double gloves.7,10,11

Fig. 1 
Anesthesia machine covered with an impermeable plastic drape
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At our institution, all anesthesiology personnel 
were educated on the appropriate level of PPE required 
to care for a COVid-19 patient presenting to the Or. 
An additional layer of protection was added whereby 
an impermeable gown is worn above the Tyvek suit 
during Agps. All our induction rooms were reserved as 
clean areas for donning ppE following a clear protocol. 
Similarly, waste bins were placed inside the room 
for doffing of contaminated equipment like gloves, 
impermeable gowns, surgical masks and goggles, and 
outside the room for the removal and disposal of N95 
respirators and Tyvek suits.

Induction and Intubation

Airway management carries a high risk of viral 
transmission, and should be performed while ensuring 
the safety of all involved healthcare personnel. 
Therefore, the number of medical providers in the 
room at the time of the intubation should be limited to 
an experienced laryngoscopist, a skilled assistant and a 
team leader, all wearing full ppE.14,15

Before intubation, the team prepares the airway 
kit that contains all the necessary equipment including 
a video laryngoscope, the adequate endotracheal tube 
(ETT) and oral airway sizes, a fixation device and a 
closed airway suction system (Figure 2).5 A second 
generation supraglottic airway (SgA) offers a higher 
pressure laryngeal seal than first generation SGA and 
should be available as a rescue device in the event of a 
difficult ventilation or intubation.5,16

intubation should be performed by the most 
experienced laryngoscopist in order to optimize first 
attempt success.11,14 There has been an international 

consensus regarding the benefit of using video 
laryngoscopy on the first attempt, as it improves both 
the view at laryngoscopy and the success rate when 
intubation is difficult.5,10,11 Also, it facilitates help from 
the assistant and ensures an adequate distance between 
the patient and the intubator.5,10,11

At AuBMC, we have followed the international 
recommendations for intubation, whereby a rapid 
sequence induction (RSI) technique was adopted for 
all cases presenting to the Or.7,10

A hood was built by our technician and was 
connected to a negative pressure suctioning system to 
serve as intubation barrier (Figure 3). Many barriers 
have been used and described in the literature despite 
a controversy regarding their efficiency.17,18 All the 
patients were required to present to the operating room 
with a surgical facemask.14

in preparation for induction, full monitors 
are applied and intravenous access is established. 
Preoxygenation is performed with a well-fitting 
facemask with 100% oxygen for at least 5 minutes using 
low gas flows (3-5 L/min). When deemed necessary, 
ventilation was performed using a two hand V-E grip, an 
oral airway, low flow and low pressure ventilation and 
a wet gauze applied to the patient’s mouth and nose to 
minimize virus spreading.5,10 In the event of a difficult 
ventilation, a second-generation SgA was reserved for 
rescue ventilation with less aerosol generation than 
facemask ventilation.5 Propofol or ketamine (1-2 mg/

Fig. 2 
Airway Kit used at AUBMC

Fig. 3 
Negative pressure intubating/extubating hood used at AUBMC
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kg) depending on the patient’s cardiovascular status, 
rocuronium (1.2 mg/kg) or succinylcholine (1.5 mg/kg) 
and lidocaine (1.5 mg/kg) were used for RSI. Opioids 
were preferably given after neuromuscular blockade to 
prevent the potential cough reflex, and a vasopressor 
to treat induction induced hypotension was always 
available. intubation was performed after ensuring full 
neuromuscular blockade following the below described 
steps (Figure 4). Circuit disconnections should be 
avoided, if necessary, they shall be done beyond the 
filter after pausing the gas flow and clamping the ETT 
to minimize viral contamination. ETT confirmation 
by capnography, bilateral chest wall expansion or 
by ultrasound guidance has been recommended over 
chest auscultation.9,11

The Difficult Airway

The unexpected difficult airway

In the event of an unexpected difficult airway, the 
basic algorithm for difficult airway management has 
been modified and adapted for COVID-19 patients.19,20 
It is crucial to declare difficulty to the team at each 
step and ask for additional support. A difficult airway 
cart including front of neck airway (FONA) equipment 
should be readily available.5,10 Mask ventilation, 
initially deferred, can be used for rescue oxygenation 
when intubation is deemed difficult. Alternatively, a 
second-generation SgA can be used for oxygenation 
between laryngoscopy attempts. it is important to 

minimize the number of attempts at each technique to 
reduce exposure and consider changing the device and/
or the operator during each attempt.5

For instance, after an initial failed attempt 
at laryngoscopy, technique modification, use of 
additional airway equipment (bougie or a stylet), and 
external laryngeal manipulation should be performed 
to optimize the success of a subsequent attempt. 
rescue oxygenation is necessary when the airway is 
declared difficult or if the patient becomes hypoxemic. 
in the event of “cannot intubate, cannot oxygenate”, 
an airway expert should be readily available to 
perform a FONA. The scalpel-bougie-tube technique 
have been preferred over the cannula technique in 
COVid-19 patients as it is associated with a lower risk 
of aerosolization.5

At each step of the algorithm, the plan should 
be clearly communicated between the surgical and 
anesthesiology teams to make an informed decision on 
how to proceed. Moreover, when rocuronium is used as 
a paralytic, sugammadex should be readily available in 
case a decision to wake up the patient has been made.10

The anticipated difficult airway

Some patients may present to the Or with 
an already known difficult airway. Under normal 
circumstances, anesthesiologists might opt for an 
awake flexible fiberoptic intubation.

Flexible fiberoptic intubation is an aerosol 
generating procedure and should not be the technique 

Fig. 4 
Intubation steps of a COVID-19 patient presenting to the OR
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of choice during a difficult intubation.5,21 Similarly, 
airway topicalization with a local anesthetic might 
induce coughing and virus aerosolization,14 in the 
absence of an alternative and in the presence of 
an experienced operator, flexible video assisted 
bronchoscopic intubation can be performed, after 
ensuring adequate paralysis and anesthetic depth, 
with the display placed as far away from the patient 
as possible.11

Video laryngoscopy with a hyperangulated blade 
was suggested to be the method of choice on the first 
attempt at intubation.5,14 Alternatively, intubation 
through a SGA can be performed either blindly, flexible 
bronchoscopy assisted, or using a guided Aintree tube 
exchanger.5

The stepwise approach to the difficult airway is 
summarized in Figure 5.

Cardiopulmonary resuscitation (Cpr) might 
need to be performed before securing the airway in the 
event of a respiratory and a subsequent cardiovascular 

collapse. Early tracheal intubation with a cuffed tracheal 
tube is recommended. However, in the absence of an 
airway expert, a second-generation SgA can be used 
for rescue ventilation and the intubator is encouraged 
to use the technique he is most comfortable with.5 in the 
presence of an airway expert, where intubation can be 
performed swiftly, holding chest compression to avoid 
aerosolization of the virus and room contamination 
during intubation is advised.14

Emergence from Anesthesia

Since extubation is considered an aerosol 
generating procedure, efforts should be made to limit 
the number of medical personnel in the room during 
emergence in order to minimize the risks9. preparation 
for extubation should be planned throughout the 
procedure by using maintenance drugs that minimize 
coughing at emergence.5,9 in a network meta-analysis 
using surface under the cumulative ranking curve 

Fig. 5 
Difficult airway algorithm of a COVID-19 patient
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analysis (SuCrA), dexmedetomidine was found 
to have the highest cumulative rank for decreasing 
the incidence of moderate to severe peri-extubation 
cough, followed by intravenous remifentanil, fentanyl, 
tracheal and topical lidocaine, intracuff lidocaine and 
intravenous lidocaine respectively.22 Total intravenous 
anesthesia using propofol and remifentanil has also 
been used to reduce post-extubation cough.23

it has been recommended to extubate the 
COVid-19 patient in a negative pressure room, 
using a protective extubation barrier; nylon drapes, 
plexiglass boxes and negative pressure hoods have 
been used.9,24 As an additional layer of safety and to 
reduce the exposure to secretions, two layers of wet 
gauze can be used to cover the patient’s nose and 
mouth during extubation.7,10 The “mask over tube” is 
a safe and efficient technique that has been described 
by d’Silva et al, whereby an anesthesiologist and an 
assistant positioned behind the patient’s head, extubate 
the patient in a stepwise manner.25 The extubation 
protocol at AuBMC, has been clearly written and 
applied in order to ensure patients and HCws safety 
(Figure 6).

After extubation and after ensuring hemodynamic 
stability and regular breathing patterns, the patient shall 
be monitored either in an airborne isolation room, or 
in the negative pressure operating room itself. At our 
institution, and in an attempt to minimize contamination 
of patient’s areas, the post-Anesthesia Care unit 

(pACu) team assists in patient’s recovery inside the 
designated operating room. For patients requiring 
intensive care unit (iCu) monitoring, a specialized 
COVid-19 team ensures a safe and a secure transport 
from the operating room to the COVid-19 unit’s iCu. 
Once the procedure is over and the teams are ready 
to leave the room, they are required to doff their PPE 
in the appropriate areas designated for contaminated 
equipment.7

At the end of the procedure, a minimum of an 
hour is allocated between cases to allow the Or staff 
to send the patient back to the ward, conduct thorough 
decontamination of all surfaces and equipment. All 
unused items are assumed to be contaminated and are 
discarded, and all staff are required to shower before 
resuming their regular duties.

The PCR negative patient presenting to the 
OR

As the pandemic evolves, many patients will be 
presenting to the Or for elective procedures, many of 
whom will be asymptomatic and might be carriers of 
SARS-CoV-2. In the presence of sufficient resources, 
there has been a clear benefit to extending testing 
for COVid-19 as widely as possible to include all 
patients presenting to the Or.15 At our institution, 
pCr testing within 24 to 48 hours of the scheduled 

Fig. 6 
Extubation steps of COVID-19 patients followed at AUBMC
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surgical procedure has been required. Since the clinical 
sensitivity of pCr testing is unknown, precautions 
during Agps have been taken even in the pCr negative 
patient.26

For instance, minimizing the number of personnel 
in the room during intubation and extubation is currently 
routinely performed at AuBMC. The involved teams 
wear ppE consisting of an N95 respirator covered 
with a surgical mask, an eye protective shield and 
an impermeable gown during these two procedures. 
given the risk of accidental circuit disconnection and 
unquantified aerosolization, it has been recommended 
to keep full ppE throughout the procedure in the event 
of a high clinical suspicion for COVid-19 or during 
Agps.15

Most patients are intubated by video laryngoscopy, 
after which at least one air cycle equivalent to a four 
minutes waiting time is required before the rest of 
the personnel re-enter the room. The same process 
applies for extubation. After ensuring that the patient 
is hemodynamically stable, a surgical face mask is 
applied to the patient’s face above the nasal cannula 
(NC) or below an oxygen face mask in preparation for 
transport to the pACu.9

Management of the Pediatric Airway

Children infected with SArS-CoV-2 might 
have a milder clinical course and could shed the virus 
asymptomatically even in stools, and infect others.27 
in the Chinese experience, asymptomatic transmission 
of the virus from children to HCws emerged as a 
significant risk.28,29 Modifications in the management 
of the pediatric airway in order to decrease viral 
transmission became essential.

Most children present to the Or without an 
intravenous (IV) access and require inhalational 
induction which might carry an increased risk of 
virus aerosolization in an agitated child.30 it has been 
recommended against parent present induction in 
order to minimize exposure and conserve ppE.30,31 
intravenous, oral or intramuscular premedication is a 
safe alternative to parent present induction and helps 
in soothing an anxious child presenting to the Or.32 
Nasal administration of medications should however 
be avoided as it might trigger coughing or sneezing.30 

Although iV induction is preferred, the child’s 
disposition for iV placement should be assessed as 
struggling to place a catheter might result in more 
droplets shedding in a crying child. Alternatively, 
mask induction should be carried cautiously by using 
low gas flows and ensuring an adequate mask seal.30

At AuBMC, all children presenting to the Or 
are premedicated with a benzodiazepine, the most 
commonly used being midazolam, orally (0.5-1 mg/
kg up to 20mg), intravenously (0.05-0.1 mg/kg) or 
intramuscularly (0.1-0.2 mg/kg). However, under 
certain circumstances, and when necessary one parent 
wearing full ppE accompanies the child to the Or and 
leaves before airway instrumentation.

Rapid sequence induction is recommended. 
However, since some children might not tolerate 
periods of apnea without developing hypoxemia, a 
modified RSI with gentle positive pressure ventilation 
using enough tidal volumes to achieve chest rise is 
acceptable. Full neuromuscular blockade should be 
ensured before airway instrumentation and cuffed 
endotracheal tubes are always used. while checking 
for a leak is not recommended, ETT cuff pressures 
should be adequately measured to prevent post-
extubation croup.30

A second-generation SgA device should be 
readily available in case of a difficult airway for rescue 
oxygenation and ventilation.30 direct neuromuscular 
blockade reversal with sugammadex should be 
considered in case of a difficult ventilation and difficult 
intubation.33 Similar to adults, video laryngoscopy has 
been adopted for intubation, while intubation through 
an SGA device was reserved for cases of difficult 
intubations.30

Extubation of a child should be carried 
cautiously, while minimizing post extubation cough, 
laryngospasm and emergence agitation.30 Multiple 
strategies like using total intravenous anesthesia or 
maintenance drugs like dexmedetomidine infusions has 
been recommended to decrease emergence agitation.34

Conclusion

During the COVID-19 pandemic, specific 
considerations and practice modifications needed 
to be implemented to ensure patients and staff’s 
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safety. Airway management of patients with known 
or suspected COVid-19 became challenging and 
necessitated the establishment of new practice 
guidelines. The classical practice of anesthesiology 
needed to be modified and adequate preparation of 
all involved HCws became essential to decrease the 
disease burden.

At AuBMC, international guidelines were 
adopted and modified with regards to the local 
workplace policies, as well as equipment and resources 
availability.

while this review focuses on the airway 
management of adult and pediatric patients presenting 
to the operating room, many other protocols were also 
implemented with regards to infection control, team 
preparation and coordination, and the establishment 
of a COVid-19 specialized unit. As challenges arose 
with the evolving pandemic, adequate anticipation, 
healthcare workers determination and collaborative 
efforts appeared to be the key elements in successfully 
attenuating the disease burden in a resource strained 
country. 
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Abstract

Novel coronavirus disease 2019 (CoViD-19) is a pandemic that has become a worldwide 
challenge. The virus is highly contagious, with very diverse clinical consequences very diverse. it 
is estimated that if no effective measures are implemented, CoViD-19 could plague 90% of the 
world’s population and kill over 40 million people. Despite hard efforts of scientists and clinicians 
during the last few months, our current knowledge of CoViD-19 remains limited. CoViD-19 can 
cause severe respiratory failure requiring a wide range of respiratory support interventions. This 
review aimed to provide brief guidance for respiratory support management of CoViD-19 patients.

keywords: Coronavirus, Respiratory Failure, Mechanical Ventilation.

Introduction

Coronavirus disease 2019 or “CoViD-19” also referred to as severe acute respiratory 
syndrome coronavirus type-2 (SARS-CoV-2) is a viral infection caused by a novel coronavirus 
from the generation of Coronaviridae.1 It was first reported in December 2019 in the city of Wuhan, 
China and then it has spread globally to the extent that the World Health Organization has declared 
it as a global pandemic in March 11, 2020.

COVID-19 is a flu-like syndrome commonly characterized by fever, cough and dyspnea as 
well as other symptoms that include malaise, myalgia, diarrhea, sore throat, abdomin al pain, and 
loss of smell and a variety of other acute neurologic manifestations.2 The lungs are the most severely 
affected organ by CoViD-19 because the virus enters the host cells via the integral membrane 
protein angiotensin-converting enzyme 2 (ACE2), which is attached to cellular membranes in the 
lungs, arteries, heart, kidney, and intestines.3 The average global mortality rate from CoViD-19 
has been estimated to be 5-10%.4

To date there is no treatment for CoViD-19 and currently the management is supportive, 
where respiratory failure from acute respiratory distress syndrome (ARDS) is the leading cause 
of mortality.5 in this review we will highlight the evidenced based respiratory support practices 
for adult CoViD-19 patients in relation to medical gases, noninvasive and invasive ventilatory 
support, and medication nebulization for direct delivery to the lungs.
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Medical Gases Therapies

Oxygen Therapy

Supplemental oxygen is an essential component 
of the clinical management of CoViD-19 patients.6 
Oxygen can alleviate difficulties of breathing, 
thereby reducing the work of breathing and the 
subsequent patient’s anxiety as well as it can prevent 
hypoxemic respiratory failure and death.6 oxygen 
therapy in CoViD-19 patients aims to prevent/reverse 
hypoxemia and maintain peripheral oxygen saturation 
(SpO2) ≥93%. In spontaneously breathing patients 
several oxygen therapy devices are available to deliver 
variable oxygen flow ranges in COVID-19 patients. 
Low oxygen flows in the range of 2-5 L/min are usually 
used with oxygen nasal cannulas in children and 
adults.7 Moderate oxygen flows (6-10 L/min) are used 
with simple facemasks while higher oxygen flow rates 
(10-15 L/min) are needed when using non-rebreather 
masks with reservoirs.7 However, these devices do 
not provide neither high concentrations nor guarantee 
precise and stable concentrations of inspired oxygen.

Higher and more stable concentrations of 
inspired oxygen are usually provided with high flow 
nasal cannula delivery systems, and non-invasive as 
well as invasive ventilators. However, these devices 
carry the risk of generating and spreading aerosols that 
represent risks for health care providers thus requiring 
and necessitating airborne precautions.8

Inhaled Nitric Oxide

When delivered to the lungs in the form of 
inhaled gas, nitric oxide (No) can produce selective 
pulmonary vasodilation and improvement of 
ventilation to perfusion mismatch as well as reduced 
spread and density of lung infiltrates in patients with 
parenchymal diffuse lung diseases such as acute 
respiratory distress syndrome.9 A previous pilot study 
showed that inhaled No (iNo) at 30 ppm could shorten 
the time of ventilatory support for patients infected 
with SARS-CoV.10 Although evidence supporting 
the use of iNo in treating CoViD-19 is still lacking, 
similar therapeutic effects of No can be expected for 
patients with CoViD-19 due to the genetic similarities 

between the two viruses.11 Several clinical trials have 
begun to confirm whether NO inhalation will become 
an interventional therapy to rescue mechanically 
ventilated patients with CoViD-19 ARDS.12,13

Although it is mainly provided during invasive 
mechanical ventilation, previous studies have shown 
that iNo can be delivered to spontaneously breathing 
patients using either non-rebreather masks or high flow 
nasal cannula.14,15

Inhaled Heliox

Heliox is a premixed mixture of oxygen and 
helium that has no pharmacological effects on airway 
smooth muscles. However, heliox generates less 
resistance than atmospheric air when passing through 
the airways of the lungs, and thus requires less effort 
by a patient to breathe in and out of the lungs.16 in 
that sense, CoViD-19 with underlying obstructive 
lung diseases (e.g., asthma, chronic obstructive lung 
disease) might benefit from short trials of inhaled 
heliox to decrease the work of breathing, decrease 
oxygen consumption and alleviate patient’s anxiety. 
inhaled heliox is mainly delivered to spontaneously 
breathing patients using a non-rebreather mask.

High Flow Nasal Cannula Oxygen (HFNCO) 
Therapy

The utilization of HFNC in COVID-19 patients 
has been largely debated as it relates to its benefits 
and harms both for patients and healthcare providers.17 
The physiological benefits of HFNCO are improved 
oxygenation, decreased anatomical dead space, 
decreased metabolic demand of breathing, decreased 
production of carbon dioxide, superior comfort and 
improved work of breathing, positive nasopharyngeal 
and tracheal airway pressure and better secretion 
clearance.18

A case series of 138 CoViD-19 patients from 
Wuhan, China showed that 4 (11%) of the patients 
admitted to the iCu were successfully treated with 
HFNCo.19 Similarly, in other case series of 191 
CoViD-19 patients, 41 (21%) were successfully 
treated with HFNCo (33 in iCu and 8 in non-iCu).20 
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More evidence and reports are suggesting that in 
patients with mild to moderate ARDS and in negative 
pressure rooms, HFNCo could be a viable initial 
alternative to mechanical ventilation.

one potential concern about the use of HFNCo 
in COVID-19 patients is that it could aerosolize the 
respiratory tract pathogen and expose healthcare 
providers and other patients to risk of transmission. 
using evidence from several recently published 
studies, the WHO concluded that HFNCO does not 
create widespread dispersion of exhaled air particularly 
at flows ≤30 L/min, and therefore, should be associated 
with low risk of transmission of respiratory viruses.21 
They recommended wearing a standard medical face 
mask if a medical provider is within 2 m of the patient. 
However a recent study showed that the 2-m distance 
zone might not be enough and as such it is highly 
recommended that CoViD-19 patients on HFNCo are 
kept in single-occupancy rooms with either negative 
pressure or high-efficiency particulate air filtration 
systems and possibly wearing a standard medical 
face mask, and that healthcare workers caring for 
those patients wear full airborne personal protective 
equipment (i.e. N95 masks or equivalent, gown, 
gloves, goggles, hair covers and face shields).22

Noninvasive Ventilation

Suspected CoViD-19 patients and asymptomatic 
positive polymerase chain reaction (pCR) test patients 
with abnormal arterial blood gases (i.e., hypoxemia 
and/or hypercapnia) may benefit from noninvasive 
positive pressure ventilation (NippV) to prevent early 
intubation.21 Moreover, the scarcity in ventilators or the 
preference to reserve them for more critical patients 
add to the necessity of using non-invasive equipment. 
unfortunately, the use of masks and other patients’ 
interfaces during NippV has the potential to generate 
dispersal jets containing droplet or aerosolized viral 

particles and increase risk of transmission to other 
patients as well as health care workers.23

NippV should be avoided as long as possible; 
however, whenever indicated, important rules should 
be followed during its use in CoViD-19 patients:

1- Use well-fitted oronasal interface (or helmet) 
with minimal handling and manipulation. Avoid any 
disconnection.

2- Avoid the use of vented masks, nasal masks, 
or nasal pillows.

3- use negative pressure isolation rooms (if 
available).

4- Use an approved compatible viral filter on 
the expiratory limb (for dual-limb circuits) or before 
exhalation port (proximal to the patient) in a single-
limb circuit.

5- Wear full approved-quality personal protective 
equipment when managing these patients.

NippV can be applied either in continuous 
positive airway pressure (CpAp) or bilevel positive 
airway pressure (BipAp) modes. For hypoxemic 
respiratory failure, CpAp is usually started at 10 
cmH20 pressure and an Fio2 of 0.6, with potential to 
increase to 12-15 cmH2o and Fio2 1.0 as per the target 
Spo2. For hypercapnic respiratory failure, BipAp is 
recommended with a pressure gradient between the 
inspiratory and expiratory pressures enough to achieve 
a tidal volume of approximately 5 mL/Kg.24

Invasive Mechanical ventilation

CoViD-19 patients who meet the criteria for acute 
respiratory distress syndrome (ARDS) are admitted 
to the iCu because of acute hypoxemic respiratory 
failure and the need for advanced respiratory support 
modalities.25,26 once considered as ARDS, the severity 
of COVID-19 patients is classified according to the 

Table 1 
Oxygenation for ARDS severity as per the Berlin definition

Mild Moderate Severe

oxygenation 200<PaO2/FiO2≤300 100<PaO2/FiO2≤100 PaO2/FiO2≤100

with PEEP≥5cmH2O with PEEP≥5cmH2O with PEEP≥5cmH2O
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Berlin definition of ARDS (Table 1).27

Studies from the uSA and italy have reported 
high percentages of intubation and use of invasive 
mechanical ventilation (85%-94%) in CoViD-19 
patients admitted to the iCu.25,28,29

There is strong evidence that inappropriate 
strategies of mechanical ventilation can be detrimental 
and contribute to the increased mortality rates in ARDS 
patients.30 Accordingly, severe intubated CoViD-19 
patients should be ventilated with lung protective 
strategies that aim at reducing/eliminating all forms 
of ventilator induced lung injuries (e.g., barotrauma, 
volutrauma, atelectrauma, biotrauma, and myotrauma). 
However, several reports have indicated that CoViD-19 
ARDS are not one but rather two phenotypes with 
different characteristics.31,32 “Type H” CoViD-19 
ARDS is characterized by high elastance (i.e., low lung 
compliance), high lung weight, high lung recruitability, 
and high right-to-left shunt while “Type L” CoViD-19 
ARDS is characterized by low elastance (i.e., high lung 
compliance), low lung weight, low lung recruitability, 
and low ventilation-perfusion ratio.31,32 Since two 
phenotypes of COVID-19 ARDS have been identified, 
it is essential that strategies for mechanical ventilation 
should not only be protective but also formulated to the 
specific phenotype of COVID-19 ARDS.31,32

“Type H” COVID-19 ARDS

Twenty to thirty percent of total CoViD-19 ARDS 
patients develop “Type H” ARDS.31 in these patients 
and due to the high lung elastance (i.e., low lung 
compliance), high lung weight, high potential for lungs 

recruitability, mechanical ventilation settings should be 
selected in a way to respect the protective lung strategy 
and baby-lung ventilation (Table 2) by preventing 
alveolar overdistension with the use of low tidal 
volume and low driving pressures, eliminating cyclic 
opening and closing of the alveoli by using moderate 
to high positive end expiratory pressure (pEEp) and 
minimizing stresses and strains on alveoli.33,34 Strong 
evidence recommends the early and short use (24-72 
hours) of neuromuscular blockade to facilitate such 
protective mechanical ventilation strategy.26,33,34

“Type L” COVID-19 ARDS

These patients should not be ventilated in a 
similar strategy as “Type H” ARDS and classical ARDS 
patients. Although early intubation is crucial to avoid 
transformation to “Type H” ARDS, these patients need 
to be ventilated with liberal tidal volume to prevent 
reabsorption atelectasis, hypoventilation, hypercapnia 
and the need for using high respiratory rates with low 
pEEp because of the low potential of lung recruitability 
and the need to avoid hemodynamic compromises 
(Table 2).31,32 in these patients, respiratory rate should 
not exceed 20 breaths/min35 and prone positioning 
should be considered more as a rescue maneuver to 
facilitate the redistribution of pulmonary blood flow 
rather than for opening collapsed areas.35

Oxygen Supplementation

As previously mentioned, the target peripheral 
oxygen saturation should be between 90-96% as higher 
fraction of inspired oxygen (Fio2) is associated with a 

Table 2 
Key mechanical ventilation settings in COVID-19 patients

Type H Type L

VT (mL/Kg) of IBW 4-6 mL/Kg 6-8 mL/Kg

pEEp (cmH2o) ≥10 cmH2O 5-10 cmH2o

ppl (cmH2o) ≤28cmH2O ≤30cmH2O

Dp (cmH2o) ≤15cmH2O ≤15cmh2O

RR (br/min) 20-30 br/min ≤20 br/min

Fio2 (%) Least for Spo2 89-93% Least for Spo2 89-93%
VT: tidal volume; IBW: ideal body weight; PEEP: positive end expiratory pressure; Ppl: plateau pressure; DP: driving pressure = Ppl-
pEEp; RR: respiratory rate; Fio2: fraction of inspired oxygen; Spo2: pulse oximetry oxygen saturation
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higher mortality and as such Fio2 should be titrated 
to the minimum in order to maintain a pao2 between 
60-80 mmHg.34

Prone position

A very important adjunct to mechanical ventilation 
in ARDS patients is placing patients in the prone 
position. prolonged prone position (16 hours per day) 
for patient with severe ARDS improves oxygenation 
and decrease mortality.36 As for CoViD-19 ARDS, 
and especially for Type H, reports and experts opinion 
have recommended prone positioning as a potential 
treatment strategy for refractory hypoxemia in 
intubated and non-intubated CoViD-19 patient.26,35

Aerosol Therapy

in CoViD-19 patients, aerosol therapy is an 
essential part of treatment. However, delivering 
aerosolized medications to patients with COVID-19 
has been a real concern for caregivers and healthcare 
professionals who are at risk of transmission along 
with other patients to unintended inhalation of aerosols 
that have been released from the aerosol device 
during patient expiration. Several measures have 
been recommended for efficient aerosol therapy with 
minimal risk for corona virus transmission.

in CoViD-19 patients who are awake, 
spontaneously breathing and can perform specific 
breathing techniques with inhalers, clinicians should 
consider using pressurized metered-dose inhalers 
with spacers and/or dry powder inhalers for aerosol 
drug delivery instead of nebulizers.37 When using 
spacers, viral filters must be attached at the distal port 
of the spacer. it is preferred to use facemask instead 
of mouthpiece to reduce dry wastage and improve 
delivery efficiency. Administering aerosol therapy in 
negative pressure rooms can further decrease the risk 
of viral transmission.

Secondary inhalation of emissions released from 
the patients with CoViD-19 using HFNC is a real 

concern. It leads to the risk of distribution of aerosolized 
virus because HFNC does not have a closed circuit, 
unlike ventilators. If aerosolized medications need to 
be delivered through HFNC, surgical mask should be 
placed on the face of infected patients during HFNC. 
The use of vibrating mesh nebulizers (VMN) is highly 
recommended for patients on HFNC.37

in CoViD-19 patients receiving either CpAp or 
BipAp support, it is preferred to use a vibrating mesh 
nebulizer placed between the exhalation valve and 
patient’s interface.37

in intubated and mechanically ventilated 
CoViD-19 patients, it is vital to keep the ventilator 
breathing circuit intact and prevent the transmission of 
the virus. Therefore, delivering aerosolized medications 
via jet nebulizer or pressurized metered dose inhalers 
will not be appropriate due to the breakage of the 
circuits for the placement of the device on the ventilator 
circuit before aerosol therapy. As such it is preferred 
to use VMN in CoViD-19 mechanically ventilated 
patients since the VMN can stay in line for up to 28 
days, and the reservoir design can allow the addition 
of medications without requiring the ventilator circuit 
to be disconnected. it is recommended to place the 
vibrating mesh nebulizer on the dry side of the active 
humidifier as this will improve the efficiency of the 
treatment and further reduce retrograde contamination 
from the patient.37

Conclusion

CoViD-19 may progress incredibly quickly 
leading high fatality rates. Although the pulmonary 
pattern of critically ill patients with CoViD-19 has been 
defined as ARDS, it does not always represent or even 
resemble ARDS. Two distinct phenotypes have been 
already identified. Understanding the characteristics of 
each phenotype is essential for more efficient guidance 
and interventions with respiratory support therapies. 
Further studies are warranted to provide additional 
insight on the respiratory management of patients with 
severe CoViD-19.
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ObSTETric ANESTHESiA cArE 
ANd cOVid-19
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Abstract

Since december 2019, new cases of pneumonia of unknown etiology were detected in Wuhan 
city, Hubei Province of china, later found to be caused by a corona virus that was named “severe 
acute respiratory syndrome coronavirus 2” or SArS-coV-2. The novel infection threatened the 
general population including pregnant women as well as health care workers caring for them. As 
the virus spread took an upward trajectory, it became clear that protection of healthcare workers as 
well as provision of high-quality standardized care for pregnant patients infected with cOVid-19 
are both of equal importance. in this manuscript, we present the latest recommendations and clinical 
guidance pertinent to the anesthetic care of the obstetric population including symptomatology and 
clinical presentation, fetal and neonatal outcomes, labor analgesia, anesthesia for cesarean delivery, 
and delivery under general anesthesia. The evidence in this manuscript is based on information 
from the Society for Obstetric Anesthesia and Perinatology (SOAP) interim consideration for 
Obstetric care related to cOVid-19, including recommendations from World Health Organization 
(WHO) and Centers for Disease Control and Prevention (CDC) and on expert opinion in the field 
of obstetric anesthesia.

keywords: coronavirus, Anesthesia, Obstetrical, clinical Protocols.

Introduction

Since december 2019, new cases of pneumonia of unknown etiology were detected in 
Wuhan city, Hubei Province of china.1 The emerging disease was later found to be caused by a 
corona virus and was named by the international committee on Taxonomy of Viruses as “severe 
acute respiratory syndrome coronavirus 2” or SArS-coV-2.2 Viruses of the family coronaviridea 
possess a single-strand, positive-sense rNA genome. interestingly, genomic studies have revealed 
SArS-coV-2 to be related to two bat-derived SArS-like coronaviruses (88% genomic similarity) 
collected in china in 2018, more distantly related to SArS-coV (79%) and Middle East respiratory 
Syndrome (MErS)-coV (50%).3 The spread of the novel virus took an unprecedented course and 
was declared by World Health Organization (WHO) as a pandemic on March 11, 2020.

Person to person transmission of the virus occurs through respiratory route during close 
exposure to a person infected with cOVid-19 primarily via droplets. droplets are expelled when 
an infected person speaks, coughs, or sneezes.4 droplets tend to settle quickly to the ground usually 
within one meter of generation.5 Transmission also occurs through contact with contaminated 
surfaces followed by self- delivery to eyes, nose or mouth and according to the centers for disease 
control (cdc), the contribution of aerosols or droplet nuclei to close proximity transmission is 
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currently uncertain.4 Thus, it appears reasonable 
to consider the possibility of aerosol transmission 
in a closed environment when exposed to high 
concentrations of aerosol for a long period of time.

it became clear that the protection of health 
care workers is of paramount importance as the virus 
spread took an upward trajectory. Anesthesiologists 
worldwide took a leading role in caring for patients 
infected with cOVid-19 as airway experts and acute 
and critical care professionals. Airway instrumentation, 
including intubation and extubation both considered 
as aerosol-generating procedures (AGP), puts the 
anesthesiologist at a higher risk of infection.6

SArS-coV-2 threatened the general population 
including pregnant women and in contrast to other 
patient populations, the care for pregnant women is 
time-sensitive and remains a clinical priority. Thus, 
it became a necessity to standardize obstetric care of 
pregnant women during the cOVid-19 pandemic.

in this manuscript, we present the latest 
recommendations and clinical guidance pertinent to 
the anesthetic care of the obstetric population with the 
aim to provide both a standardized high-quality care 
for patients, and protection of healthcare workers.

Clinical features of covid-19 in pregnancy

The clinical presentation of cOVid-19 infection 
in pregnancy can range from asymptomatic and mild 
flu-like symptoms including fever, cough, sore throat, 
myalgia, and malaise to signs of severe respiratory 
illness such as pneumonia with or without acute 
respiratory distress syndrome, renal failure and 
multiorgan dysfunction requiring immediate critical 
care support.7 Gastro-intestinal symptoms (diarrhea, 
vomiting, abdominal pain) could be the chief complaints 
upon presentation, even occurring in the absence of 
respiratory symptoms.8 A sudden reduction or loss 
of the sense of smell or taste has been recommended 
as a part of screening for cOVid-19 infection by the 
American academy of Otolaryngology-Head and Neck 
Surgery.

in a review conducted by ElShafeey et al. 
including 33 studies reporting 385 pregnant women 
with cOVid-19 infection, most women were 

symptomatic at presentation (92.5%) with the most 
frequent symptoms reported being fever (67%), cough 
(65.7%), dyspnea (7.3%), diarrhea (7.3%), sore throat 
(7%), fatigue (7%), myalgia (6.2%), and chills (5.5%). 
The course of the disease was mild in 95.6%, severe in 
3.6% and critical in 0.8% of pregnant patients.9

in a WHO-china joint report describing 147 cases 
in pregnant women, 8% suffered severe respiratory 
disease (defined as tachypnea > 30 breaths per min 
or oxygen saturation of < 93% or PaO2/FiO2 < 300 
mmHg). Similar to Elshafeey’s review, 1% had critical 
disease, defined as requiring mechanical ventilation.8

in contrast to previous data for MErS outbreak 
suggesting worse outcomes in pregnant women 
compared to non-pregnant women, and despite the 
cardiorespiratory physiologic changes of pregnancy 
(such as basal atelectasis from gravid uterus, lower 
lung reserves, and increased oxygen consumption) 
that may predispose pregnant women to more severe 
disease course, emerging cOVid-19 data suggests 
mild infection in the majority of cases.

Pregnancy represents a unique immune 
condition that is modulated rather than suppressed. 
The modulated immune response characterized by 
an inhibited Th1 pro-inflammatory pathway and 
decreased tumor necrosis factor- α mediated by the 
human chorionic gonadotropin and progesterone might 
protect the pregnant patient.9

The non-specific nature of the presenting signs 
and symptoms of cOVid-19 in pregnant women 
resembles many pregnancy-related complaint. For 
example, diarrhea and myalgia can be presenting signs 
of latent labor, chorioamnionitis causes tachycardia 
and fever, headache is characteristic of preeclampsia, 
and shortness of breath is commonly perceived toward 
the third trimester of pregnancy.10 Thus, it is crucial 
to keep a high index of suspicion when admitting 
pregnant women with such non-specific symptoms to 
the delivery suite.

Patients requiring hospital admission who have 
clinical or radiological evidence of pneumonia or signs 
of acute respiratory distress syndrome (ArdS) or a 
fever >37.8ºC, in combination with a persistent cough, 
hoarseness, nasal discharge/congestion, shortness 
of breath, sore throat, wheezing or sneezing, require 
testing. These patients are considered patients under 
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investigation (PUi) and should be managed as positive 
until the results are out.

Fetal and neonatal outcomes

in a study evaluating the clinical characteristics 
of cOVid-19 in pregnancy, chen et al. examined 
the evidence of intrauterine vertical transmission 
testing for the presence of SArS-coV-2 in amniotic 
fluid, cord blood, and neonatal swab samples in 9 
pregnancies with laboratory-confirmed COVID-19 
infection. All samples tested negative for the virus. The 
study concluded that there is currently no evidence for 
intrauterine infection caused by vertical transmission 
in women who develop cOVid-19 pneumonia in late 
pregnancy.11 This conclusion is supported in the review 
done by Elshafeey et al.9 in which data extracted from 
four neonates who had RT-PCR confirmed infections 
had negative cord blood and amniotic fluid samples.

in contrast, a case report from china by dang et al. 
showed evidence of vertical intrauterine transmission 
in neonate born to a mother with cOVid-19. The 
neonate had elevated ig M antibody levels and 
abnormal cytokine test results two hours after birth 
with laboratory evidence of inflammation and liver 
injury.12 However, no PCR testing of amniotic fluid of 
cord blood was performed. Overall, current evidence 
suggests that intrauterine vertical transmission is rare 
based on the available evidence.13

Practice recommendations

The following section contains practice 
recommendations based on information from the 
Society for Obstetric Anesthesia and Perinatology 
(SOAP) interim consideration for Obstetric care 
related to cOVid-19, including recommendations 
from WHO and cdc and on expert opinion presented 
by bampoe et al 14 and bauer et al.15

Pre-hospital screening for cOVid-19 infection 
usually includes the following: fever, cough or 
shortness of breath, diarrhea, and any possible 
exposure to cOVid-19.15 Phone or video screening 
for symptoms consistent with cOVid-19 should 
be performed on pregnant patients and their support 

person or persons. it is reasonable to apply universal 
rT-Pcr testing in regions of high prevalence since it 
improves case detection.

Testing for cOVid-19 in pregnant women 
admitted for labor and delivery helps to protect both 
the neonate by ensuring separation from mother after 
birth and protection of health care workers by ensuring 
the use of appropriate personal protective equipment 
(PPE).

Pregnant patients can be classified according 
to their cOVid-19 status into the following: 
(1) cOVid-19 negative, (2) asymptomatic, (3) 
symptomatic PUi and (4) cOVid-19 positive. The 
status of the patient should be made accessible at all 
times and updated as soon as rT-Pcr or cT-scan 
results are out. This classification system makes the 
disposition of the patient clearer and makes it easier 
for the health care workers to use the appropriate PPEs.

Patients who are cOVid-19 positive or high risk 
PiU should be placed in isolation rooms. if an AGP 
is to be performed, these patients should be ideally 
placed in negative pressure isolation rooms. The care 
for obstetric cOVid-19 positive and high risk PiU is 
multidisciplinary and necessitates collaboration among 
anesthesiologists, obstetricians, labor and delivery 
nurses, neonatologists, and critical care experts.

PPE

PPE are specialized clothing or equipment used 
by healthcare workers for their protection and to limit 
the spread of infectious organisms between patients. 
They include facemasks, gloves, gowns, face shields or 
goggles. Wearing PPE does not ensure total protection 
and should be used in combination with other strategies 
such as hand hygiene, avoidance of touching the face 
or the mucus membranes with contaminated hands, 
in addition to meticulous donning and doffing of PPE 
under direct observation.

Pregnant patients who are cOVid-19 positive 
or high risk PUi should wear a surgical face mask at 
all times. Health care workers caring for these patients 
should use droplet and contact precautions during 
clinical care of <2 m from patient with the use of the 
following: gown, gloves, surgical mask, goggles or 
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face shield. Airborne precautions using fluid-resistant 
long sleeved gown, gloves, eye protection and N95 
or FFP3 respirator is preferred in high risk obstetric 
scenarios (second stage of labor with deep respiratory 
effort and hyperventilation, cesarean deliveries, twin 
vaginal deliveries) and is mandatory during AGPs such 
as intubation and extubation, and positive pressure 
hand-bag ventilation.

Donning and doffing takes time and might delay 
patient care in case of emergencies. This scenario 
could be mitigated by proper training and preparation 
of health care workers.

Labor analgesia

Early neuraxial labor analgesia remains the 
mainstay for pregnant patients with cOVid-19 to 
avoid the exacerbation of an already compromised 
respiratory status with labor pain due hyperventilation 
and tachycardia, and to reduce the chances of general 
anesthesia if intrapartum cesarean delivery becomes 
necessary. There is no current evidence that epidural 
analgesia or spinal anesthesia are contraindicated in 
pregnant patients with cOVid-19. currently, there 
is no data on hemorrhagic complications of neuraxial 
anesthesia in pregnant patients with cOVid-19. 
However, it is prudent to keep in mind that the incidence 
of mild thrombocytopenia (a platelet count < 150 000) 
is not uncommon in patients infected with cOVid-19, 
with more severe reductions in platelet counts 
observed in patients with severe illness. disseminated 
intravascular coagulation occurs in critical cases 
and is associated with a poor prognosis.16 Thus, it is 
recommended that the platelet count is checked before 
spinal or epidural catheter placement or removal. it is 
generally safe to perform neuraxial blockade with a 
platelet count as low as 70 000. However, given the 
low risk of spinal/epidural hematoma versus the higher 
risk of disease exacerbation and risk of infection 
spread with general anesthesia, it has been suggested 
to perform neuraxial anesthesia even at a lower platelet 
count.14 The risk of encephalitis or meningitis caused 
by viremic blood seeding remains theoretical. No such 
neurologic complication has been so far reported in the 
literature.

The utilization of video-consultation for pre-

anesthesia assessment and for obtaining consents is 
recommended. The neuraxial procedure should be 
performed by the most experienced anesthesiologist 
to decrease the risk of inadvertent dural puncture that 
may require an epidural blood patch.

The epidural cart or tray should not be brought 
into the patient’s room to decrease the chance of 
contamination, and all needed medications should be 
assembled in a bag before entering to the patient’s 
room. ideally cOVid-19 kits should be assembled and 
will include all equipment and medications for labor 
analgesia, cesarean delivery, and general anesthesia. 
rescue medications should remain in the patient’s 
room.

it is also important to limit the number of 
personnel present in the room during the procedure 
to the anesthesiologist performing the procedure and 
his/her assistant. Hourly round on patients is done 
through video/phone calls for assessment of general 
status and effects of neuraxial analgesia. increasing 
the concentration of the epidural local anesthetic 
solution or increasing the programmed intermittent 
bolus volume is a reasonable strategy to decrease 
breakthrough pain and the need for top-up boluses.

The use of opioid iV PcA (remifentanil or 
fentanyl) for labor analgesia is also not recommended 
to avoid the possibility of sedation and respiratory 
depression requiring airway instrumentation and 
aerosolizing procedures and to avoid opioid- induced 
nausea and vomiting.

Anesthesia for cesarean delivery

Patients with suspected or confirmed COVID-19 
infection who are scheduled for elective cesarean 
delivery should be assessed for respiratory symptoms 
for risk stratification. The care of the patient with 
respiratory distress or hypoxemia should be discussed 
with the intensive care team before initiating 
anesthesia for surgery for possible intensive care unit 
(icU) admission in case of intrapartum or postpartum 
deterioration.

An operating room and an anesthesia machine 
should be prepared beforehand and used only for 
suspected or confirmed COVID-19 cases for the 



M.E.J. ANESTH 27 (2), 2020

149ObSTETric ANESTHESiA cArE ANd cOVid-19

duration of the pandemic. Efforts should be made to 
minimize contamination by encouraging the use of 
disposable equipment, checking equipment readiness 
and access to supplies, covering the anesthesia 
workstation and machine with plastic cover sheaths, 
and keeping only necessary equipment in the room. 
Attention should be paid for transfer arrangements for 
a woman who needs cesarean delivery i.e. the route to 
and from the isolation ward or icU should be cleared 
by security personnel.

Prior to entering the operating room, and 
regardless of the type of anesthesia, anesthesia providers 
and necessary assistants should implement droplet and 
contact precautions with eye protection (gown, gloves, 
mask, and face shield). The use of donning and doffing 
checklists and trained observers or the use of mirrors in 
the anteroom can facilitate correct donning.

Neuraxial Anesthesia is the mainstay in the 
obstetric population. Pregnant patients with confirmed 
or suspected cOVid-19 are of no exception. it is 
recommended to avoid general anesthesia unless 
necessary for standard indications and to consider plans 
for the management of failed neuraxial blockade. it is 
also essential to avoid emergent cesarean deliveries as 
much as possible through proactive communication 
with obstetrical and nursing teams, minimizing 
response time and possible worsened patient outcome 
or contamination in cases of emergency. To reduce 
the risk of complications associated with neuraxial 
anesthesia, it is recommended that the anesthetic 
procedure be performed by the most experienced 
anesthesiologist available.

in a case series by chen et.al describing the 
safety and efficacy of different anesthetic regimens for 
17 parturients with cOVid-19 undergoing cesarean 
delivery, the incidence of excessive hypotension was 
reported in 12 out of 14 patients receiving an epidural 
top-up or combined spinal-epidural for cesarean 
delivery compared to the 3 patients who underwent 
general anesthesia.17 However, no comparison was 
made to patients without cOVid-19; the blood 
pressure trends, and the use of vasopressors were also 
not reported. At our institution, the use of prophylactic 
intravenous phenylephrine infusion is recommended 
to prevent hypotension associated with neuraxial 
anesthesia for cesarean delivery and this could be 

translated to patients with cOVid-19 to maintain 
cardiovascular stability and improve fetal outcomes.18

General anesthesia

The risks associated with general anesthesia in 
patients with cOVid-19 are two-fold. On one side, 
transmission to healthcare workers during intubation 
and extubation (both considered AGPs) is significant. 
On the other side, the impact of tracheal intubation and 
mechanical ventilation on a patient with a compromised 
respiratory function is concerning.

Multiple checklists pertaining to general 
anesthesia in patients with cOVid-19 have been 
developed. These checklists are readily transferrable 
to obstetric care, with few points to be highlighted. 
First, all personnel in the Or at the time of intubation 
should wear an airborne PPE. Only essential personnel 
shall be present in the room during intubation to the 
best judgement of the anesthesiologist, while making 
sure assistance is readily available. Second, pre-
oxygenation should occur with a circuit extension 
and HEPA (high efficiency particulate air) filter at the 
patient side of the circuit. For the pre-oxygenation, a 
tight-fitting facemask using the two-hand technique 
should be utilized. disconnection of the circuit should 
be avoided and if necessary should be done between 
the HEPA filter and the circuit. Third, intubation should 
occur in a way to maximize success on first attempt and 
minimize any need to provide bag mask ventilation 
and thus the risk of aerosolization. Given that there 
is an increased risk of difficult and failed airway in 
the obstetric population, in addition to a possibly 
compromised respiratory status in cOVid-19 positive 
parturients, the most experienced anesthesiologist 
available in the delivery suite should make the first 
intubation attempt. if desaturation occurs, gentle low 
volume manual ventilation can be done using a tight 
seal on the face mask. Finally, extubation is equally, 
if not more of a significant risk for aerosolization. 
Multiple strategies should be implemented to perform 
a safe extubation in a cOVid-19 positive patient. 
The number of personnel present in the room at the 
time of extubation should be reduced to minimum. 
Avoidance of emergence coughing is also essential, 
and pharmacologic means of cough suppression can 
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be implemented with dexmedetomidine being the 
most effective compared to a variety of pharmacologic 
interventions including (remifentanil, fentanyl, 
intra-cuff or intravenous lidocaine and lidocaine via 
tracheal or topical application) as recently shown by 
Tung et al.19

Other recommendations

it is recommended by both SOAP and the 
American college of Obstetricians and Gynecologists 
(AcOG) to consider suspending the use of nitrous 
oxide for labor analgesia since there is currently 
insufficient information about the cleaning, filtering, 
and potential aerosolization of nitrous oxide in labor 
analgesia systems in the setting of cOVid-19.

According to SOAP, nonsteroidal anti-
inflammatory drugs (NSAID)s for asymptomatic and 
mildly symptomatic cOVid-19 patients requiring 
post-partum analgesia beyond acetaminophen can 
continue to be used since the evidence behind NSAid- 
induced cOVid-19 infection exacerbation is not 
robust. However, for patients with severe infections it 
is recommended to avoid NSAids.

Finally, the use of carboprost (hemabate) for 
treatment of uterine atony should also be avoided to 
mitigate the risks associated with bronchospasm and 
the possible need for airway instrumentation.

Conclusion

The emerging data suggests that pregnant women 
are not at a greater risk for cOVid-19 complications 
than the general population. The asymptomatic or 
mild disease at presentation and the similarity of the 
presenting complaints with other pregnancy- associated 
symptoms requires vigilance from the side of health 
care workers to ensure correct patient disposition and 
safety of health care workers.

Neuraxial anesthesia remains a mainstay in 
cOVid-19 parturients as in regular pregnancies. 
Preparedness, communication and inter-disciplinary 
efforts among anesthesiologists, obstetricians, nursing 
team, neonatologists and intensivists are essential 
to provide a safe hospital course for pregnancies 
complicated by cOVid-19 infection. Efforts should 
be made to avoid general anesthesia and airway 
instrumentation and prevent complications associated 
with neuraxial anesthesia. Ensuring the adequacy of 
PPE for the intended procedure is crucial to protect 
health care workers as is the technique for donning 
and doffing. As we are still navigating the uncharted 
territory of cOVid-19 infection, it is of paramount 
importance to benefit from the shared experience 
through research and dissemination of knowledge in 
the face of the international challenge posed by the 
novel SArS-cov-2.
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Abstract

With the global peak of covid-19 cases earlier this year, hospitals worldwide found 
themselves adopting specific policies pertinent to this pandemic. These policies include regulating 
the use of regional anesthesia in the operating room. regional anesthesia is preferred over general 
anesthesia, as it carries a smaller risk of transmission to health care workers because it is not 
an aerosol-generating procedure. in addition, policies regarding interventional pain procedures 
have also been published. These procedures have been stratified based on urgency, with special 
considerations pertaining to both patient population and the medications used. This article aims 
to provide a summary of recommendations on both regional anesthesia and interventional pain 
procedures amidst covid-19 pandemic, with a focus on how to proceed with patients in whom 
the infection is suspected or confirmed.

As of May 2020, there have been more than 5.8 million confirmed cases of corona virus 19 
(covid 19) across 213 countries. As this pandemic peaked, hospitals around the world found 
themselves overwhelmed with critically-ill patients, resulting in a global shortage of personal 
protective equipment (PPE). in an effort to preserve PPE and limit the spread of the virus, millions 
of elective surgeries and other medical services were put on hold. it is estimated that around 28.4 
million surgeries have been postponed or cancelled during the 3-month covid-19 surge, averaging 
to 2.4 million surgeries a week, approximately 72% of all elective cases.1 However, as the curve of 
new COVID-19 cases begins to flatten, health care facilities are now adopting COVID-19 specific 
policies that allow these organizations to safely resume elective procedures.

The airway manipulation required during general anesthesia (gA) has rendered this technique 
an aerosol-generating-procedure, thus increasing the risk of transmission of this virus to healthcare 
workers. As such, the practice of regional anesthesia is preferred over general anesthesia, as it 
not only eliminates the need for airway manipulation but also decreases the risk of post-operative 
pulmonary complications, as it has fewer effects on respiratory function compared to gA, with or 
without muscle paralysis.2

The aim of this article is to discuss the risks and advantages of regional anesthesia and chronic 

1 Md, department of Anesthesiology and Pain Medicine, American university of Beirut Medical center, Beirut, lebanon.
2 rN, department of Anesthesiology and Pain Medicine, American university of Beirut Medical center, Beirut, lebanon.
* Mailing address of corresponding author: ghassan Kanazi, Md. American university of Beirut Medical center, Beirut, 

lebanon, Phone: +961 1 350 000 Ext: 6380. E-mail: gk05@aub.edu.lb
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pain procedures in patients with either suspected or 
confirmed COVID-19 infections, with focus on each 
of the phases of care implicated. The first part of the 
article will provide recommendations for performing 
regional anesthesia, and the second part will address 
how to proceed with interventional pain procedures 
during this covid-19 pandemic. it also assumes 
that institutions have resumed the practice of elective 
surgical procedures.

Neuraxial Anesthesia and Peripheral Nerve 
Blocks

Scheduling and Planning

it has been our practice since March 2020 to 
screen all patients presenting for elective surgery to 
determine the covid-19 status. The test is usually 

performed in the pre-admission unit (PAu) or the 
floor should the patient be admitted. If a patient tests 
positive, the elective surgery is postponed, while if 
a patient tests negative, then regional anesthesia can 
be performed following local guidelines without 
additional restrictions, as before the pandemic. in the 
event of a life-saving surgery and a pending test result, 
the community spread of covid-19 is assumed to be 
significant, and the patient is treated as positive until 
proven otherwise. figures 1 and 2 depicted below 
clarify a suggested algorithm for proceeding with 
surgeries, both elective and otherwise. it is especially 
important to keep in mind the possibility of false-
negative test results, owing to the existence of different 
modalities, the accuracy of which may be operator-
dependent. in one systematic review, the sensitivity of 

Fig. 1 
Suggested Algorithm for Proceeding with 

Elective Surgeries
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the rT-Pcr covid-19 test was estimated at 71-98%, 
amounting to a false negative rate of 2-29%.3 The 
accuracy of the rNA swab was also found to depend on 
the site of sampling, the degree of viral multiplication, 
and the stage of the disease.3 The use of repeat Pcr 
testing, although tempting, would be both impractical 
and an obvious waste of scarce resources. Thus, the 
lack of a gold-standard is somewhat a limitation in 
planning. regardless, the use of regional anesthesia, 
be it neuraxial or peripheral nerve blocks, should be 
the first choice in patients should no contraindication 
exist.

Operating Theater

In the case of a confirmed or suspected COVID-19 
infection, it is preferable that the surgery be performed 

in a negative pressure room, the purpose of which is to 
reduce the spread of aerosolized particles to outside the 
room. The use of a common area, such as the holding 
area or induction room, is to be avoided. Nevertheless, 
surgeries have been performed safely in positive 
pressure rooms, owing to the fact the operating rooms 
have a higher air exchange rate compared to standard 
rooms on hospital floors.4 As such, 99% and 99.9% 
of airborne contaminants will be removed in 18 and 
28 minutes, respectively.5 it is also preferable that all 
record-keeping be performed outside the room.

Personal Protective Equipment

in light of the global PPE shortage, it becomes 
necessary to determine the appropriate PPE that 
should be donned. Neither neuraxial anesthesia nor 

Fig. 2 
Suggested Algorithms for 

Proceeding with Non-Elective 
Surgeries
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peripheral nerve blocks are considered to be aerosol-
generating procedures; thus, regular contact and 
droplet precautions usually suffice. This includes 
a surgical face mask, eye protection (face shield or 
goggles), a surgical gown, and two layers of gloves. 
The use of N95 respirator masks, which implies 
airborne precautions, is optional and therefore a 
function of both the availability of these masks and the 
anesthesiologist’s judgment. if close proximity with 
the patient’s face is expected, as would be the case 
during an upper extremity brachial plexus block, then 
the use of an N95 mask would be prudent. relatively 
longer surgeries might also call for the use of these 
masks. All protective gear should be worn prior 
to entering the room, preferably in the presence of 
trained staff. The block should be performed by the 
most experienced person available, and patients must 
wear their surgical facemasks at all times.6

Oxygen Supplementation

The safe delivery of oxygen is a key healthcare 
challenge when dealing with covid-19 patients. 
Symptomatic patients often require supplemental 
oxygen via nasal cannula or face mask, the latter of 
which may be used to supply oxygen at a rate of up to 
10l/minute. oxygen supplementation, in turn, results in 
droplet formation, which may travel variable distances 
depending on both the type of oxygen therapy and the 
flow rate. In one study by Hui et al, oxygen was provided 
by nasal cannula at increasing flows of 1-5 L/minute, 
with subsequent increase in exhalation jets from 0.66 to 
1 m.7 Similarly, the distance traveled by exhaled jets was 
determined to be 0.4 m when utilizing a face mask at 
4l/min.8 If a patient is receiving high flow nasal oxygen 
(HFNO), the flow rate must be titrated and gradually 
reduced to the minimum flow required to maintain an 
oxygen saturation of >93% as surface contamination 
of up to 4.5 meters is seen with flows of 60 L/minute.9 
in summary, it seems reasonable and practical to keep 
oxygen flow to the minimum required to maintain 
oxygen saturation, with a face mask being preferred over 
a nasal cannula. Moreover surgical facemasks must also 
be worn continuously during oxygen supplementation to 
minimize the spread of droplets.

Equipment

drugs prepared for use in the case are to be 
brought into the room inside a plastic bag, with the 
trolley remaining outside. The ultrasound machine 
should also be covered in plastic and probe covers 
used. in addition, it is recommended to use single-use 
ultrasound gel packets instead of multiuse gel bottle. 
The number of people inside the room are to be kept at a 
strict minimum, making use of an assistant or “runner” 
ready to provide staff with any additional equipment. 
once the procedure is over, it is recommended that 
the ultrasound machine be disinfected once inside the 
room and once outside and be left to dry each time.10

Intra-op Monitoring

Both peripheral nerve blocks and neuraxial 
anesthesia should be carefully tested before the start 
of surgery to minimize the risk of emergent conversion 
to general anesthesia. generous onset time should 
be allowed in the case of a peripheral nerve block. 
given that patients with covid-19 generally have 
respiratory compromise and to avoid the need for 
airway manipulation, it is best to avoid or minimize 
sedation. Monitoring end-tidal co2 represents yet 
another challenge, as the carbon dioxide sample line 
draws contaminated gas without passing through a 
heat and moisture exchange filter. In the presence of 
a water trap on the anesthesia machine, the gas passes 
through a filter and approximately 99.999% of all 
viruses are eliminated.10 However with the absence 
of a filter, measures to prevent contamination of the 
monitor should be considered. Several mechanisms 
have been proposed in order to avoid connecting 
the sampling line directly to the monitor. lie et al. 
improvised connecting an ETT connector and a HEPA 
filter either directly to the face mask or interrupted 
by a piece of suction tubing, with the co2 sampling 
line then connected to the HEPA filter.2 Alternatively, 
respiratory rate may be monitored by impedance 
plethysmography by the monitor’s EKg system. 
Throughout the whole procedure, it is of utmost 
importance that the surgical facemask remain on the 
patient at all times and that unnecessary or prolonged 
contact be avoided whenever possible.
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Recovery

At the end of surgery, patients are monitored in the 
operating room, as is the practice at our hospital. The 
length of stay or suitability for discharge is determined 
by institutional guidelines, and patients are usually 
deemed fit for discharge when they fulfill certain 
monitored criteria. Any non-disposable equipment 
should be thoroughly disinfected both inside and 
outside the room. Extra time should be allocated to 
doffing of PPE, as the risk of transmission has been 
determined to be the highest during this stage.11

Special Considerations for Neuraxial 
Anesthesia

Thrombocytopenia is frequently encountered in 
patients with covid-19 and is associated with severe 
disease and poor prognosis.12 The pathophysiology 
of low platelet count is multifactorial and usually 
suggests severe organ malfunction, which may or 
may not evolve to dic.12 it is therefore best to obtain 
a platelet count routinely before attempting neuraxial 
anesthesia in any confirmed or suspected COVID 
patient. A number of studies have determined 75,000 
to be an acceptable threshold for performing spinal/
epidural anesthesia.13 if the decision is to proceed 
with neuraxial anesthesia despite a low platelet 
count for fear of respiratory compromise, spinal 
anesthesia with a small gauge needle is preferred 
over epidural anesthesia and carries a smaller risk 
of hematoma.14 Worth noting is that covid-19 has 
been associated with coagulopathy, with one study 
reporting the incidence of vTE to be as high as 25% 
in patients not taking thromboprophylaxis.18 despite 
the lack of evidence supporting the use of full-dose 
anticoagulation, prophylactic anticoagulant therapy 
using low-weight molecular heparin or low-dose 
heparin has been associated with decreased mortality 
and might eventually become the standard of care for 
these patients.19 This, in turn, adds another dimension 
of complexity to the neuraxial technique, and the timing 
of performing the procedure would then be according 
to the half-life of the anticoagulant drug being used 
as per the neuraxial guidelines available. in short, 
covid-19 infection by itself is not a contraindication 
for neuraxial anesthesia, and general indications and 

contra-indications apply in this patient population.

in case of a relatively short procedure, absolutely 
no attempts should be made to decrease the duration of 
the block, as conversion to gA is most undesirable. As 
such, neither the use of shorter-acting anesthetic agents 
nor dose reduction is recommended.2 With regards 
to hemodynamics, anesthesiologists should be able 
to manage hypotension following spinal or epidural 
anesthesia as they would for any other patient. one 
study examined the hemodynamic effects of neuraxial 
labor anesthesia in 18 covid-19 positive women in 
New york, and hemodynamic instability manifesting 
as refractory hypotension was never reported.16 Also, 
as the virus has been isolated from the cSf of infected 
patients, the fluid should not be allowed to drip freely 
after spinal anesthesia.15

As of this day, no guidelines exist for the 
management of post-dural puncture headache, and 
whether or not an epidural blood patch can safely be 
performed is still controversial. The theoretical risk of 
injecting viremic blood into the epidural space is very 
much there, and as such, it seems wise to postpone 
the procedure until negative viral titers are obtained. 
However, an epidural blood patch might be considered 
if the headache is refractory or debilitating, the patient 
is clinically well, and no contraindication exists, most 
conspicuous of which is thrombocytopenia.10

Special Considerations for Peripheral Nerve 
Blocks

The American and European Societies of 
regional Anesthesia have recently published a joint 
recommendation for performing peripheral nerve blocks 
in covid-19 positive or suspected patients. in general, 
peripheral nerve blocks have less hemodynamic side-
effects than neuraxial anesthesia does, as most nerve 
blocks do not cause hypotension from sympathectomy. 
The block should be given adequate time to take effect, 
and it should be tested systematically and vigilantly 
prior to incision to ensure its efficacy and to avoid 
emergent conversion to gA. Attempts should also 
be made to avoid blocks that might interfere with 
respiratory function and to substitute them with safer 
blocks whenever applicable. The interscalene block, 
for example, is notorious for causing ipsilateral 
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phrenic nerve block and diaphragmatic paresis, and as 
such, should be substituted for a superior trunk block. 
A supraclavicular block carries a relatively higher risk 
of pneumothorax, and should also be substituted with 
an infraclavicular or axillary block.

To avoid the need for airway manipulation, 
sedation should intuitively be kept at a minimum. The 
use of adjuvants should be weighed carefully against 
potential risks. dexmedetomidine, is a commonly used 
adjuvant and carries the risk of sedation, hypotension, 
and bradycardia.17 it might thus seem prudent to 
exclude the use of such adjuvants altogether. Peri-
neural catheters may also be utilized in an attempt to 
decrease post-operative pain and opioid consumption. 
Because use of ultrasound during peripheral nerve 
blocks decrease the risk of local anesthetic toxicity and 
enhances the success of the technique, all peripheral 
nerve blocks must be done under ultrasound guidance.

Interventional Pain Procedures

Special Considerations in Chronic Pain 
Patients

given that chronic pain conditions are usually 
musculoskeletal in nature, they most often occur in the 
elderly, who are in turn more likely to suffer from co-
existing conditions.20 in one large cross-sectional study 

by Barnett et. Al involving more than 1.7 million people, 
coPd, coronary artery disease, diabetes, and cancer 
were found to be the four most common comorbidities 
in patients with chronic pain.21 furthermore chronic pain 
impedes the immune system and immunosuppression 
is not a rare occurrence. chronic pain patients are 
consequently labelled as “high-risk”. Therefore, 
prioritizing interventional pain procedures is essential, 
and any procedure that does not fall under the urgent or 
emergent category must be postponed. A joint statement 
recently published by ASrA and ESrA societies has 
classified procedures into elective, semi-urgent, and 
urgent.22 and examples or semi-urgent and urgent 
scenarios are depicted in Table 1.

despite this seemingly-simple grouping, it is 
important to note that classification of pain procedures 
is, in fact, very subjective, and withholding even 
an elective pain-related procedure might lead to 
significant anxiety or distress. Thus, it might be 
more prudent to consider patients on a case-by-case 
basis and to reconsider regulations regarding elective 
procedures based on the local prevalence and incidence 
of covid-19 at the time. Moreover, with the recent 
progress in containment of the covid-19 contagion 
and the easing of lockdown restrictions, more elective 
interventional procedures cases are scheduled. Hence, 
these patients should undergo the proper screening 
and be stratified as high or low risk, and prior testing 

Table 1 
Classification of procedures

Semi-urgent Scenarios urgent Scenarios

Acute cluster headaches and other 

intractable headache conditions

refractory cancer pain

Acute herpes zoster or subacute intractable 

post-herpetic neuralgia

intractable trigeminal neuralgia

Acute herniated disc and/or worsening 

lumbar radiculopathy

Early complex regional pain syndrome

Intrathecal pump refills and malfunction

Neurostimulator infection and malfunction
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for SArS-cov- 2 may be a good practice in high risk 
patients.

The Use of Steroids in Chronic Pain

The use of steroids in epidural and intraarticular 
injections is well known to cause hypothalamic-
pituitary axis suppression, the magnitude and duration 
of which depends on the dose, half-life of the steroid 
utilized and site of injection. A number of studies 
in the literature have shown that the oral steroids 
compromise the immune system and increase the risk 
of infection. in one study, the relative risk (rr) for 
infection increased from 1.6 with a daily dose of 10 mg 
of prednisone to a rr> 8 with doses above 40 mg of 
prednisone.23,24 Moreover, intraarticular corticosteroid 
use is associated with an increased risk of influenza 
infection, as demonstrated by Sytsma et al.25 There 
has been no study to date, however, examining the 
risk of contracting covid-19 after epidural steroids 
administration. Because immunosuppression is dose-
dependent, one option might be to reduce the dose 
in high-risk patients. cortisol suppression is also 
more prominent with longer-acting agents such as 
triamcinolone and methylprednisolone compared 
to more soluble agents such as dexamethasone or 
betamethasone.26 As such, the use of dexamethasone 
is preferred over methylprednisolone due to its shorter 
systemic effect. All patients must be counseled on the 
possible risks of immunosuppression resulting from 
these procedures and the risks and benefits of using 
these drugs must be weighed on a case-by-case basis 
in the setting of the covid-19 pandemic.

Procedural Conduct

As is the case of regional anesthesia techniques, 
interventional pain procedures are not aerosol-
generating; however, precautions should be taken 
based on whether or not the patient has been tested or 
is high-risk. in all cases, patients should be asked to 
wear surgical masks and gloves, have their temperature 
checked, and limit their exposure to live-in family 
members to reduce the risk of infection. Also, patients 
should not wait in a common area for a prolonged 

periods and practice proper social distancing.

in low-risk patients with no history of exposure 
or travel or if patients have tested negative within 72 
hours, standard contact and droplet precautions suffice, 
and routine aseptic technique are to be followed. 
Similar to regional anesthesia techniques in the or, 
patients must keep their surgical facemasks on at all 
times.

on the other hand, if a patient either tests positive 
or is deemed to be high-risk, then, if and only if the 
procedure is determined to be strictly urgent, more 
stringent regulations apply. The procedure must 
be performed in an area designated for covid-19 
patients, as this will avoid contact with covid-19 
negative patients and ensures that the appropriate PPE 
is readily available.22 The use of N-95 masks should 
be strongly considered if a patient is actively coughing 
or sneezing. Any equipment used should be protected 
using plastic covers, and the use of sedation is to be 
avoided. once the procedure is over, the equipment 
should be disinfected immediately, and the patient 
should be monitored in the same room until he/she 
can be either discharged from the hospital or taken to 
a separate isolation room. disinfection of the room 
between cases is a must.

Conclusion

regional anesthesia is the preferred anesthetic 
technique in suspected or confirmed COVID-19 
patients since it is not an aerosol-generating procedure 
and does not involve airway manipulation. in 
addition to decreasing the incidence of post-operative 
pulmonary complications, it also decreases both post-
operative opioid consumption and nausea/vomiting. 
Whenever applicable, regional anesthesia seems to 
be the safest anesthetic approach for both the patients 
and the healthcare team involved. Many regional 
anesthesia guidelines also apply to interventional 
pain procedures, with a few additional special 
considerations in this population. in the coming few 
months, one of the most challenging physician tasks in 
response to covid-19 will be minimizing the risk of 
transmission and exposure but preserving healthcare 
function and improving quality of life at the same time.
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COVID-19 AND NON-OpErATINg rOOM 
ANESTHESIA – A SuMMAry Of prACTICES 
AT THE AMErICAN uNIVErSITy Of BEIruT 

MEDICAl CENTEr, lEBANON

Vanessa Bou sleiman1 and sahar siddik-sayyid1*

Abstract 

Non-operating room anesthesia is a practice that is gaining popularity and expanding rapidly 
within the broader field of ambulatory care anesthesia, owing in particular to advancement in 
procedures and an increasing number of trained proceduralists, as well as improvements in 
equipment and facilities that can accommodate such procedures. Non-operating room anesthesia, 
however, does come with its own set of challenges that can adversely affect patient safety during 
these procedures. Namely, unfamiliar environments that are often remote in location with limited 
access to resources are some of the many challenges that can face the anesthesiologist providing 
anesthetic care outside of traditional operating rooms.

The advent of the COVID-19 pandemic added a multitude of complex and intricate layers 
of challenges that providers must account for to provide safe anesthetic practice not only to 
patients but to healthcare workers as well. Thorough planning for procedures beforehand becomes 
paramount to ensure safety of all parties involved. This includes preprocedural planning, screening, 
and testing, intraprocedural precautions including proper room preparation, donning of adequate 
personal protective equipment as well as attempting to minimize aerosolization of the virus, and 
postprocedural considerations of post anesthetic care and transport. This article summarizes the 
practices adopted at American University of Beirut Medical Center.

Keywords: COVID-19, Anesthesia, Non-operating room, Anesthetic planning.

Introduction

Non-operating room anesthesia (NORA) is a growing component of anesthesiology practice 
that is undoubtedly gaining popularity. For instance, the proportion of NORA cases in the US 
increased from 28.3% in 2010 to 35.9% in 2014.1 NORA offers the opportunity to cover a wide 
range of sites, namely endoscopy suites, cardiac labs, radiology suites for imaging and interventional 
procedures, vascular suites, psychiatry units, pediatric units.

Despite its growing appeal, NORA is not without its own set of challenges. Most of these 
procedures are usually done in unfamiliar, remote settings with limited access to all the necessary 
equipment should emergencies such as difficult airways arise.2 Staff unfamiliarity with safe 
anesthesiology practices and equipment is also an issue.3 Often, access to the patient’s airway 
might be limited due to small room size and design. Furthermore, these procedures are increasingly 
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being performed on older individuals as well as more 
comorbid patients (ASA status III or above) compared 
to procedures in the operating room (37.6% vs 33.0% 
respectively)(1), with higher incidence of NORA 
claims in these patient populations.4 One study even 
showed a 0.05% increased incidence of death in 
cardiology and radiology suites when compared to 
other NOrA sites.3 Moreover, it is important to note 
that NORA had higher rates of emergent procedures as 
compared to the operating room.3

The advent of the COVID-19 pandemic caused 
by SARS-CoV-2, a viral pathogen highly spreadable 
by aerosols, droplets, and contaminated surfaces, only 
added to these challenges and preemptive planning to 
ensure safety of healthcare workers and staff during 
these procedures has become of utmost importance. 
This is especially important when aerosol generating 
procedures (Agp) such as intubations, upper 
gastrointestinal endoscopies, and bronchoscopies are 
expected to be performed. Furthermore, it is important 
to note that most of NORA procedures are usually done 
under sedation and monitored anesthesia care (MAC) 
with patients spontaneously breathing.3

In fact, a report of 44,672 COVID-19 cases in 
China showed a 3.8% transmission rate to healthcare 
workers with 14.8% of them in severe or critical 
conditions.5 Thus, given the substantial risk of 
transmission during these procedures, it is important to 
pay particular attention to detail and plan ahead at every 
stage: the pre-procedural, intra-procedural, and post-
procedural stages.6 Currently, most of the evidence 
in the literature regarding safe anesthesia practices 
during the COVID-19 pandemic involve procedures 
in the operating room, and very little literature 
exists regarding prevention of transmission during 
NOrA.6 Therefore, each institution must develop its 
own guidelines to mitigate risks, and the following 
are general guidelines being followed at American 
University of Beirut Medical Center (AUBMC).

Pre-procedure phase

Determining urgency of procedure

Given the initial surge of COVID cases and the 
high risk of transmission during these procedures, 
decision at AUBMC was made to postpone all elective, 

non-urgent cases and limit exposure to only urgent or 
emergent procedures. Confirmed COVID-19 positive 
procedures are generally avoided unless there is absolute 
necessity. As restrictions slowly ease down, somewhat 
more elective cases are expected to resume, and thus 
careful precautions and screening become vital.

Screening patients

prior to hospital presentation, patients undergo a 
series of screening questions over the phone. Patients 
are asked about any symptoms including fever above 
38 degrees Celsius, cough, or breathing difficulties, 
as well as sore throat, myalgia, anosmia, ageusia, 
nausea, and diarrhea. patients are also asked about 
sick contacts and recent travel history within 14 days 
of presentation. To pass this screening test, one must 
give negative answers to all the above questions. Any 
“yes” answer marks the patient “at risk” for COVID, 
and his electronic medical records on EPIC will notify 
physicians of that. The proceduralist will then weigh 
the risks of transmission by not delaying the procedure 
versus the benefits of undergoing the procedure.

Testing patients
Pre-procedure testing of patients can also be 

considered, since some patients with COVID-19 might 
be asymptomatic and that symptom-based screening 
alone can miss around half of subclinical cases.7 Every 
patient presenting to the operating room must undergo 
preoperative testing via nasopharyngeal swab PCR or 
rapid test in case of emergency, as per hospital policy. 
The same might apply to NOrA patients, especially 
those expected to undergo general anesthesia (gA) and 
intubation. However, it might not be feasible to test 
all the patients presenting for NORA cases, especially 
when faced with limited testing kits. Therefore, 
physicians might consider testing patients with at least 
one screening risk factor and opt not to test low risk 
patients undergoing procedures that are not associated 
with aerosol generation.

Intra-procedure phase

Room preparation

Careful consideration of facilities where these 
procedures are to be performed is essential. Operating 
rooms have been equipped with negative pressure 
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rooms with HEPA filters to decrease viral loads.8 but 
negative pressure rooms in most sites outside of the 
operating room are rare or not structurally feasible. 
Ideally, all unnecessary equipment should be removed 
from the room to prevent contamination9 and personnel 
in the room are reduced to only necessary staff. In 
case of confirmed COVID-19 patients undergoing 
procedures, equipment including anesthesia machines 
should be draped with disposable plastic covers.9 ASA 
standard monitors should be present, with medications 
and equipment to be used prepared in advance. Areas 
to don and properly doff personal protective equipment 
(ppE) must also be set up when dealing with such 
patients. A checklist is set up to ensure proper donning 
and doffing.

Anesthetic planning

Anesthetic plan is agreed upon beforehand with 
the proceduralist depending on the type of procedure, 
its expected duration, and the patient’s medical history. 
It is important to note that most procedures in NOrA 
are done under MAC without a secured airway.3,9 Thus, 
particular care should be paid to oxygenation and 
ventilation of NORA patients, which alone historically 
account for a third of NORA malpractice claims.3,4 
This is especially important in COVID-19 confirmed 
patients that suffer from pneumonia and impaired 
oxygenation.9 full standard ASA monitors are applied; 
the anesthetic machine is checked beforehand with heat 
and moisture exchanger (HME) filters placed in the 
circuit.10 All airway equipment should be ready before 
starting. Strict ASA NPO guidelines are followed.

GA is generally avoided if possible to reduce 
aerosol dispersal. However, sudden need to convert to 
GA is undesirable, so at risk patients for conversion 
to GA might benefit from initially undergoing GA.6 
AGP must be identified beforehand to don proper 
ppE and take necessary precautions (see section 
below). Agps namely include endotracheal intubation, 
bronchoscopy, open suctioning, administration of 
nebulized treatment, manual ventilation before 
intubation, disconnecting the patient from the 
ventilator, non-invasive positive pressure ventilation, 
transesophageal echocardiography, tracheostomy, 
and cardiopulmonary resuscitation.8 finally, during 

intubations and extubations, only anesthesiology 
personnel are allowed to be in the room. Sufficient time 
(at least 4 minutes) is required for air recirculation in 
most sites before allowing other staff to re-enter the 
room. For COVID-19 confirmed cases, a “runner” is 
present outside the room to provide any additional 
equipment or medication not found in the room.

PPE

COVID-19 airborne precautions are to be taken 
when interacting with confirmed COVID-19 patients, 
suspected COVID-19 patients (symptomatic, not 
tested, and procedure cannot be postponed), and 
emergency or “lifesaving” cases with that could not 
be assessed for symptoms and cannot be tested. These 
precautions are also to be assumed by the anesthetic 
team during AGPs like intubations, regardless of 
the status of the patient. These airborne precautions 
consist of wearing a gown (or Tyvek suit), a fitted N95 
respirator covered by a surgical mask, goggles or face 
shields, and gloves.

However, if the procedure is non-aerosol 
generating and the NOrA patient presenting is 
completely asymptomatic and at low suspicion for 
COVID-19 (through negative screening or testing), 
then droplet precautions consisting of a gown, gloves, 
a surgical face mask +/-face shield are taken. (See 
figure 1).

On the other hand, patients are always required 
to wear a surgical mask; oxygen supply can be added 
on top of the surgical mask during sedation. When 
feasible, oxygen face masks are generally preferred 
over nasal cannulas to decrease dispersion of exhaled 
air.6

Post-procedure phase

Post anesthetic care

Post anesthetic care of COVID-19 confirmed or 
suspected patients is usually done in the procedure 
room to minimize transmission. Low risk patients are 
transferred to the post anesthesia care unit (PACU) as 
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per usual protocol and hand off is done with recovery 
room nurse. Surgical face masks are kept on the 
patients with supplemental oxygen on top if needed. 
Discharge from recovery unit is per regular PACU 
discharge criteria (e.g. Modified Aldrete Score).

Transfer of patients

Careful planning of the patient transfer to and 
from the procedure room should be done in advance 
with proper communication and hand-off between all 
parties involved. Certain “low traffic” routes have been 

established to provide the safest pathways to transfer 
COVID-19 patients with minimal transmission and 
contamination. These routes and hallways should also 
be cleared ahead of time by security personnel. Droplet 
precaution should be worn by personnel involved in 
the transfer of COVID-19 patients.

Infection control

Anesthetic machines, workstations, and 
procedural rooms undergo frequent cleaning and 
disinfection to reduce transmission risk during the 

Fig. 1 
AUBMC ALGORITHM FOR NORA PRECAUTIONS DURING THE COVID-19 PANDEMIC
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COVID-19 pandemic. Cleaning and disinfection with 
hospital grade EPA registered disinfectants that are 
effective against viral pathogens including SARS-
CoV-2 occur before and after every procedure. Ideally, 
disposable medical equipment are used whenever 
available and are discarded in their appropriate 
biohazardous bags. Non-disposable medical 
equipment on the other hand are sterilized according 
to manufacturer instructions and AUBMC policy.

Discussion

The hospitalized COVID-19 patient is often 
a sick patient requiring advanced critical care. The 
most important issue faced is that of ventilation and 
oxygenation,8,10 a matter that the anesthesiologist 
must take special care of. These patients usually 
only undergo NOrA procedures on an urgent or 
emergent basis. While some might be intubated, 
other COVID-19 patients presenting to NOrA might 
not have an advanced airway. As respiratory distress 
is a major concern in these patients with underlying 
pneumonia, the anesthesiologist must carefully weigh 
sedation against the risks of respiratory depression 
and the need to convert to GA. Crash intubations are 
generally undesirable6 and can increase the healthcare 
workers’ exposure to the virus. This might prove to 
be even more challenging in NORA sites as patient’s 
airway might not be directly accessible and difficult 
airways become even more challenging in remote 
areas with limited resources and often uncomfortable 
patient positioning.

On the other hand, with restrictions slowly 
easing down and elective procedures expected to 
resume while the COVID-19 outbreak is not as of date 
completely under control, it becomes vital to establish 

the necessary guidelines and take the necessary 
precautions to decrease healthcare transmission and 
exposure, especially given the fact that some patients 
might not exhibit symptoms at the time of presentation. 
Hence, pre-procedure screening efforts and testing 
combined with effective infection control methods 
must continue to reduce transmission risk.

Conclusion

As the practice of NORA expands globally 
and in AUBMC, so do the multitude of challenges 
the anesthesiologist has to overcome to provide 
the safest standards of anesthetic care to patients. 
Namely, these procedures, which are often performed 
in unfamiliar, remote settings with limited resources 
should emergencies arise, are often performed under 
emergency basis on sicker, older individuals. The 
COVID-19 pandemic and the expected rising need 
to provide anesthesia for procedures outside of the 
operating rooms added more hurdles that must be 
overcome, the primary concern being prevention of 
transmission to healthcare workers. Detailed planning 
at every stage of the procedure becomes essential to 
mitigate risks. Given the asymptomatic nature of the 
disease in some carriers, patients should be screened 
prior to presentation and ideally tested. rooms should 
be adequately prepared and the anesthetic plan should 
be discussed with the proceduralist in advance. 
Unnecessary AGPs should be minimized and proper 
ppE should be donned. Meticulous care should be paid 
during transfer and post anesthetic care of the patient, 
with strict infection control protocols at AUBMC 
placed in efforts to decrease contamination and protect 
healthcare workers at the frontlines.
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WEllbEiNg ANd STrESS MANAgEMENT 
duriNg THE COVid-19 pANdEMiC

Carine J. Sakr1* and Maya roMani1

On February 21, 2020 Lebanon reported its first case of COVID-19.1 The World Health 
Organization2 declared COVID-19 a pandemic on March 11.2 As the coronavirus disease 2019 
pandemic evolved, Healthcare Workers (HCW) started facing challenges they had never 
encountered before, in their professional and personal lives.3 

Challenges

The pandemic toppled HCW’s sense of control. Worldwide, shortages in Personal Protective 
Equipment (PPE) were reported.4 Infections and deaths from COVID-19 among HCW occurred 
across the globe.5,6,7 Since the start of the COVID-19 pandemic in late December 2019, through 
February 25, 2020 in China, 3,387 HCWs were infected in Hubei province of which 18 died.5 
In the United States of America, 9,282 HCWs with COVID-19 were reported to the Centers 
for Disease Control and Prevention6 as of April 9, 2020, of which 27 died.7 Lack of access to 
appropriate PPE, being exposed to COVID-19 at work and the possibility to carry the infection 
home to family members were reported as sources of anxiety by HCW.8 Moreover, clinicians 
were practicing in unfamiliar environments (whereby non-critical care nurses were being asked to 
cover intensive care units) which posed an additional challenge. In addition HCWs were dealing 
with quarantines, social isolation, and schools and daycares closure.8,9 Unfavorable mental health 
outcomes (depression, anxiety, insomnia, and distress) affected at a higher rate HCWs with direct 
exposure to COVID-19, women, and nurses.9

The chaos of the outbreak underscored the challenges that healthcare workers faced in 
prioritizing their wellness in the face of limited resources, often brutal hours, and seemingly 
endless demands on their bandwidth.10
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Current practices and measures at the 
American University of Beirut Medical Center 
(AUBMC) related to the COVID-19 pandemic

Understanding the severity of COVID-19 
transmission to HCWs, the Occupational Medicine 
staff working in the Employee Health Unit at AUBMC 
collaborated with the Infection Control and Prevention 
staff to make sure HCWs across the medical center were 
adequately trained on proper use of PPEs. A ‘train the 
trainer’ model was implemented and allowed training 
of the largest number of HCWs. Trainers ensured that 
staff mastered donning and doffing of PPE, as per the 
guidelines of the World Health Organization (WHO) 
and the Centers for Disease Control and Prevention 
(CdC).11,12 In addition, rigorous reviews of all potential 
exposures were undertaken, following best practice 
guidelines for assessment and management of exposed 
staff.13-15

Multiple initiatives were also launched in 
collaboration with the Psychiatry Department. 
Individual as well as group support sessions, were 
made available to all HCWs at no charge. Because 
of concerns with physical distancing imposed by the 
pandemic, sessions were made available online.

The Health and Wellness Center at the Department 
of Family Medicine at AUBMC launched its COVID-19 
Wellness Campaign entitled “During COVID-19, Your 
Wellness Matters As Well”. This campaign aimed 
to guide the AUB community members on ways to 
lead a healthy lifestyle and maintain their wellbeing 
despite the current situation and to provide them 
with the required evidence-based wellness resources 
to prevent burnout and improve their mental health 
and emotional vitality. The wellness activities of the 
campaign addressed the essential pillars of lifestyle 
medicine that promote health and wellbeing: healthy 
diet, exercise, stress management, tobacco cessation, 
adequate sleep, and healthy relationships.16,17,18 The 

material was posted on the center’s website and 
social media platforms. Weekly email tips and online 
videos promoting healthy eating were shared with the 
community. Online aerobic and yoga sessions were 
conducted. To help HCWs cope better with stress, 
several evidence-based stress management techniques 
were adopted (an online stress management webinar, 
an online mindfulness course open for free to all 
healthcare workers,19 series of breathing techniques 
videos,20 and online meditation classes,21 as well 
as online yoga classes). Tips on the importance of 
maintaining adequate sleep were communicated to 
educate HCWs on the crucial role of sleep in fighting 
infection and supporting metabolism.22 With smokers 
being at higher risk of getting COVID-19,6 and 
tobacco smoking increasing the risk of getting severe 
COVID-19 complications,23 HCWs who smoked were 
at increased risk of getting severely ill if they got 
infected with COVID-19. Smokers working in the 
COVID-19 unit were also at risk of developing intense 
nicotine cravings and withdrawal symptoms, since they 
were not allowed to smoke as they were not leaving the 
unit during their breaks, to prevent virus transmission. 
Therefore, enrolling these employees in the smoking 
cessation program at the Health and Wellness Center 
was a crucial step to help them deal with their cravings 
and withdrawal symptoms. Moreover, behavioral 
counseling provided needed support through regular 
phone calls and messages. 

Conclusion

HCWs are at high risk of acquiring COVID-19 
through occupational exposure and bear a 
disproportionate burden of this pandemic as they are 
more likely to experience unfavorable mental health 
outcomes. Medical centers should not spare any effort 
to prepare, protect and support its valuable workforce 
during this unprecedented time.
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THE STATE of PAlliATivE CArE 
duriNg Covid-19
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Abstract

The novel coronavirus infectious disease (Covid-19) took the global population at shock by 
its rapid contagious nature, producing havoc in nations and the wealthiest healthcare systems. The 
outbreak resulted in drastic changes in daily regular social functioning and increased the number 
of patients in need of medical attention. The physical symptoms and the social isolation caused by 
the pandemic placed many patients and their families in need of compassionate care that could best 
be delivered by the palliative care approach.

delivering palliative care to Covid-19 infected patients is an integral part of any 
comprehensive care in mass casualty events. it addresses patients’ suffering by providing 
comfort medicine helping isolated patients connect with their family members, and paving the 
way for advanced care planning. Nevertheless, patients, families, health care system, and health 
professionals face a vast array of social, psychological, physical, economic, and existential 
challenges. The palliative care workforce is working at full capacity to respond to the increased 
demand and to secure the needed resources to attend to the psychosocial and medical needs of 
infected Covid-19 patients. This manuscript will summarize the challenges faced by patients, 
families, healthcare professionals during this pandemic and the action plan developed in response 
to it. A list of recommendations related to best palliative care practice will be presented as well.

Keywords: Covid-19, Palliative care, Supportive care, Quality of life, Pandemic, Challenges.

The State of Palliative Care during COVID-19

The novel coronavirus disease (COVID-19) was first reported to the World Health 
Organization in December 2019 from Wuhan, China, for causing an unknown type of pneumonia 
and respiratory failure. By January 2020, Covid-19 had alarmed multiple countries all over the 
world and overwhelmed the most resourceful health care facilities, causing a shortage in medical 
supplies through the severe illness and death it caused.1 on March 11, 2020, devastated by the 
quick global spread and severity, the WHO declared COVID-19 a pandemic.

Covid-19 affected all layers of the population, particularly the most vulnerable, those with 
existing comorbidities like diabetes, hypertension, and cancer. it was understood that the primary 
means of transmission is through respiratory droplets transported through sneezing, coughing, and 
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from close human to human contact.2 Thus, measures 
of physical distancing, strict hand washing, disinfecting 
surfaces, wearing protective face masks, withholding 
all types of gathering like schools and gyms, and self-
isolation (sometimes forced) were recommended by 
the Center for disease Control & Prevention.3

Palliative Care and COVID-19 in Lebanon

lebanon is relatively a small Middle Eastern 
country with a population of around 5.8 million, in 
addition to 1.5 million refugees from neighboring 
countries.4 its population is one of the fastest growing 
in older adults in the Arab region with a life expectancy 
of 80 years.5

given its aging population and emergence of 
chronic illnesses, palliative care practice started to 
emerge around a decade ago. The lebanese Ministry 
of Public Health recognized palliative medicine as a 
specialty in 2013.6 Palliative care aims to enhance the 
quality of life of individuals facing serious illnesses by 
attending to their physical, psychosocial and spiritual 
needs. it offers a support system to the patients and their 
families and helps them live their life as comfortable 
as possible until the last days.1

However, palliative care is still an underrepresen-
ted specialty in lebanon and the Arab region.6 The 
main challenges in its advancement are the lack of clear 
governmental policies, minimal or no reimbursement 
of palliative care services, misconceptions about 
what palliative care means by patients, families, and 
physicians, lack of advanced care planning, shortage 
in the availability and accessibility to opioids, and the 
insufficient number of trained health team members.7 
death is a taboo and providing aggressive care 
interventions until the last days of life is a common 
practice.8

Role of Palliative Care during the Pandemic

Palliative care is an integral part of any com-
-prehensive health care even during Covid-19 
pandemic.9 Palliation attends to the physical, 
psychological, spiritual, and existential needs of 
patients and their families alongside life-saving 

interventions in humanitarian crises.10 Compassionate 
care sensitive to the patients’ dignity and comfort is 
highly needed during the pandemic where suffering, 
pain, grief, and social isolation are recurrent due to the 
multifaceted impact of the global outbreak.9

Covid-19 has affected the social interactions 
and daily functioning of all individuals tremendously. 
The infectious and contagious nature of the virus has 
led people to live and operate differently and has left 
severely ill patients alone during their last days of life. 
The quarantine and physical isolation reinforced in 
hospital settings have restricted human contact to prevent 
contamination. Thus, the psychological suffering related 
to anxiety, depression, loneliness, insomnia, and stigma 
has compounded the physical illness and pressed a sense 
of fear, vulnerability, and isolation among patients, 
health care workers, and families.11

Through its multidisciplinary approach, the role 
of palliative care extends beyond symptom relief 
caused directly by the infection, to include advocacy 
of family support, and open space for the occurrence 
of difficult conversations between patients and health 
care providers regarding preferences in the plan of 
care.12 Covid-19 infected patients with multiple co-
existing disorders and a frail health profile may be in 
a state where mechanical ventilators or other invasive 
procedures would rather prolong their suffering than 
improve it. Thus, health care providers are in a crucial 
position to clearly communicate options of care to 
patients and their caregivers to guarantee an informed 
decision and best quality of life. Tough conversations 
that allow patients and families to reflect on personal 
values and preferences are essential aspects of palliative 
care that aim to preserve the patient’s autonomy and 
cultural values. This is particularly important because 
family connections and involvement in decision 
making are core values and an integral part of the 
Lebanese culture serving a significant pillar of support 
at times of crisis.13 Strategies like, rapid training 
of all medical staff to be sensitive to the palliative 
care needs of patients with Covid-19 like pain, 
breathlessness, sedation, connecting families with 
their infected loved ones virtually, supporting families 
during the bereavement period, and supporting the 
health care providers who are front liners are at the 
heart of palliative care.14 overall, the challenges in the 
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Covid-19 pandemic can be broken down into that of 
the patients, their families, and the health care system 
and professionals.

Challenges Faced by Patients and Their 
Families

A recent report regarding a survey conducted at 
Hospices and Palliative Care units (PCu) in Kenya 
concerning Covid-19 showed that among the main 
challenges faced by palliative care patients and their 
families are socio-economic and Covd-19 related 
fears, such as social isolation, lack of educative 
knowledge regarding Covid-19, and shortage of 
medications including opioids.15 limited face to 
face interaction measures between patients and their 
families were imposed, depriving patients of much 
needed social support. Many patients feared to die alone 
or to die before being able to see their family members. 
Some were concerned about the economic impact 
and social restrictions imposed by this pandemic and 
consequently the fear their of losing their caregivers’ 
jobs and the inability to manage expenses. Moreover, 
patients were afraid of the physical symptoms and 
the suffering associated with Covid-19. Patients 
were also aware that those with coexisting medical 
conditions were more vulnerable, so they felt more at 
risk and unsafe.

A report published in italy described a similar 
challenges.16 it is known that family support in a 
Mediterranean country is highly important. However, 
palliative care patients in italy remained alone all day, 
except for the support provided by the health care 
professionals.16 To partially overcome these issues, the 
hospital adopted the virtual communication method 
between patients and their relatives.16 family members 
were pleased to be in contact with their elders, while 
some of the older adults stated that “i recognize the 
actual situation is regulated by law, but no technology 
can provide the same effects experienced by my 
presence” or “it could be the last time i see him/her”.16

Another study showed that advanced cancer 
patients in the PCu have also faced many challenges, 
mainly fear of scaling down cancer- related services 
with a shortage in clinicians, placing them at high risk 
for symptom deterioration.15,17 Nevertheless, cancer-

directed therapies are being continued as planned in 
many centers. However, in conditions where the risk 
of Covid-19 outweighs the expected cancer-related 
outcome, shared decision making while discussing 
the potential risks and benefits of planned treatment, 
empowers patients and their family members to 
prioritize their preferences.17 The Bio-psycho-socio-
spiritual approaches of palliative care have been 
proposed as the best dimension that improves the 
Quality of life (Qol) of cancer patients and their 
families.17

Challenges Faced by Health Care Professionals 
and Health Care System

Shared decision-making between clinicians and 
patients is a common and essential process in planning 
for the end of life.18 However, during a pandemic, 
patient autonomy to choose life-prolonging measures 
or place of death is restricted because of public health 
directives and resource availability.18 Consequently, 
patients may not be offered mechanical ventilation 
even if they desire it. Additionally, Covid-19 patients 
may need to be confined to a space that is not of their 
choosing. These situations will likely cause distress 
to patients, their family members, and the health care 
providers.18

As such, the Kenya report outlined some of the 
difficulties faced by the health care providers in PCUs 
where physicians have reported a lack in finances 
which in turn resulted to an undersupply of personal 
protective equipment (PPEs). Hence, this placed 
health care professionals in fear of contracting the 
virus and passing it on to other patients.15 likewise, 
one of the main challenges reported in italy during 
COVID-19 outbreak was the lack of sufficient PPE 
required to preserve patients’ and health care workers 
safety.16 While health care workers acknowledge 
the increased risk of infection in their work, they 
also bear concerns regarding transmitting the virus 
to their families, especially if they have an elderly, 
immunocompromised, or seriously ill member in the 
household.19

Another challenge reported by several studies 
was the scarcity of trained staff of PCus to deliver 
care to patients with palliative care needs and infected 
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with Covid19.15,17 A shortage of workforce and 
staff availability were also reported in health care 
institutions.17,18 Thus, limited availability of trained 
health professionals compounded by restricted 
visitations of family caregivers in PCus adds another 
burden to the challenge of providing appropriate 
psychosocial support to the patients and their 
families.17

Moreover, a review of the role and response of 
PCus during the Covid-19 pandemic conducted in 
many countries, showed that psychologists play an 
important role.20 Since palliative care teams cannot 
provide direct care to all patients who are dying, 
pandemic planning should include engagement of 
all inter-professional health care teams who have 
training and experience in end of life care.18 Measures 
to improve connectedness between staff were also 
adopted to reduce anxiety and to minimize the adverse 
mental health effects, such as distress about risks of 
contracting the disease and dealing with grief.19,20 
Some PCu staff members were also trained to 
provide emotional support to patients, and grief and 
bereavement support to family members.18 All of these 
different scenarios can overwhelm the staff in inpatient 
hospital PCus.

The Covid-19 pandemic has dramatically 
affected the healthcare systems in hospital-based 
palliative care.17 Although palliative care has recently 
been given much attention and has experienced a 
growth in the vast arena of the health care system, 
the palliative care workforce’s growth has yet to meet 
demand.21 Many palliative care interdisciplinary teams 
work at or near capacity, and at present, a massive 
increase in the palliative care consultations is sure 
to push most palliative care teams to the point of 
exhaustion.21

due to this overload, regular outpatient services 
in PCus have been suspended following strict health 
guidelines. As a result, many patients who require 
palliative care may not be able to receive it.17 An 
interdisciplinary team is integral to palliative care 
service delivery, and with the non-urgent outpatient 
palliative care being shut down, access to allied health 
professionals becomes a privilege.17 only patients with 
unmanageable symptoms and those requiring urgent 
end of life care are admitted to inpatient PCus, leaving 

a vast majority of patients with mild symptoms with 
unattended needs.17 As a result of this downturn, some 
of the cancer treatment centers have stopped receiving 
new patients to limit their load to patients who were 
already on treatment.15 others have suspended all 
palliative care services due to the shortage of staff and 
lack of PPE.15

Experience of Palliative and Supportive Care 
Program at the American University of Beirut-
Medical Center, Lebanon during COVID-19 
pandemic

The palliative and support care program at 
the American university of Beirut-Medical Center 
(AuBMC) comprises a multidisciplinary team 
including physicians, nurses, psychologist, social 
worker, and pharmacist to address the needs of 
Palliative Care patients. Some of the services provided 
by the palliative care team at AuBMC incorporate 
the following: management of symptoms, providing 
assistance with planning and decision making, 
offering counseling services, and planning discharge. 
The programs provided by the palliative care program 
at AuBMC include inpatient consultation services, 
outpatient clinics, outreach, and bereavement 
programs.

Throughout the Covid-19 pandemic lockdown, 
the palliative care program at AuBMC took several 
measures to meet the demands of both the palliative 
care patients and their families. The outpatient 
palliative care clinic adopted the virtual clinic visits 
to reduce the risk of exposing patients and staff to 
the infection. All types of meetings, such as the 
interdisciplinary meetings between health care teams 
where treatment plans are usually discussed, and the 
encounters with families to discuss the treatment 
options and goals of care, were conducted through 
virtual platforms. during this period, the bereavement 
and the outreach programs remained active through 
carrying out telephone call services. The psychologist 
and the social worker were present at almost all 
times, ready to address the psychosocial needs of the 
patients and their family members in the inpatient and 
outpatient settings.
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Suggested key points and Recommendations 
related to Palliative Care services during 
Pandemic

in 2008, the uS Task force on mass casualty 
critical care published a framework for mass casualty 
events that comprised the following: stuff, staff, 
space, and systems that were adapted later on to the 
palliative care context. With COVID-19 pandemic, 
four additional dimensions were recently added on this 
framework: sedation, separation, communication, and 
equity. Altogether these eight dimensions constitute a 
palliative care pandemic plan for the management of 
Covid-19.18

1- Stuff: Stockpiling essential medications, PPEs, 
and equipment to deliver basic palliative care needs.

2- Staff: identifying and mobilizing all PCu 
staff, debriefing staff on how to provide symptom 
management of acute respiratory illnesses, as well as 
how to give emotional support for both patients and 
their relatives.

3- Space: identifying additional beds and areas in 
the PCus that can be used during the pandemic.

4- System: Adopting a triage system to determine 
which patients require specialist palliative care 
consultation and can be seen virtually.

5- Sedation: Prepare to use palliative sedation for 
symptoms that are refractory to common medications.

6- Separation: Enabling virtual communication 
by video calling to connect patients to family members.

7- Communication: Health care professionals to 
reassess treatment plans with high-risk patients such 
as, advanced cancer.

8- Equity: Paying careful attention to marginalized 
patients.

Palliative care constitute a key element of any 
response to a humanitarian crisis. A multidimensional 
approach based on stuff, staff, space, systems, 
sedation, separation, communication and equity can 
serve as a guide to plan and ensure that the palliative 
care needs of the patients and their caregivers are being 
addressed.18,20

Conclusion

like all other specialties, palliative care services 
experienced changes due to the challenges that arose 
from the pandemic. Skills training workshops and 
virtual meetings are being developed and implemented 
to ensure that the patients’ palliative care needs are 
being met. during this critical period, people have 
been seeking more palliative care services. However, 
the clinical outcomes of the changes in palliative care 
services delivery need to be further researched to 
ensure effectiveness.
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2. Materials and Methods (new page): Includes, 
as relevant, statements about informed consent, 
animal care, IRB approval, and/or clinical trial 
registration. Includes selection and description 
of participants while clearly including eligibility 
and exclusion criteria. Should identify the 

methods, apparatus (give the manufacturer’s 
name and address in parentheses) and 
procedure(s) in sufficient details to allow others 
to reproduce the results. Provides references 
to established methods. Identifies precisely all 
drugs and chemicals used, including generic 
name(s), dose(s), and route(s) of administration. 
Extra or supplementary materials and technical 
details can be placed in an appendix. A subsection 
entitled “Statistical Analysis” should appear at 
the end of the Materials and Methods section 
when appropriate. Whenever applicable, a 
power analysis should be provided. All statistical 
methods used in representing and analyzing the 
data should be described. The computer software 
used for data analysis should be provided. 
The level of statistical significance should be 
provided;

3. Results (new page): Results should be presented 
in a logical sequence in the text, tables, and 
figures giving the main or most important 
findings first. Do not repeat all the data in the 
tables and figures in the text;

4. Discussion (new page): The discussion should 
focus on the findings in the current work.

5. ABBREVIATIONS should be spelled out 
completely when first used in the manuscript. 
The use of abbreviations is discouraged in the 
title.

E. References
Number references (as superscripts Arabic 

numerals) in the sequence they appear in the text. If 
there is punctuation adjacent to reference superscripts, 
references should be placed after punctuation marks. 
List all authors when there are 6 or fewer;  when there 
are 7 or more, list only the first 6 and add “et al”.  Use 
abbreviated titles of the medical journals as they appear 
in Index Medicus (see http://www.nlm.nih.gov/tsd/
serials/lji.html ). Include only references accessible 
to all readers. Sites on the World Wide Web (URLs) 
may be used as references. Abstracts are acceptable as 
references only if published within the previous 3 years. 
Manuscripts in preparation or submitted for publication 
are not acceptable as references.Use the following 
reference formats:

Journal
Carli F, Mayo N, Klubien K, Schricker T, Trudel 

J, Belliveau P. Epidural analgesia enhances functional 
exercise capacity and health-related quality of life 



after colonic surgery: Results of a randomized trial. 
Anesthesiology 2002; 97:540-9

Book
Barash PG, Cullen BF, Stoelting RK: Clinical 

Anesthesia, 3rd edition. Philadelphia, Lippincott-Raven 
Publishers, 1997, pp 23-4

Book Chapter
Blitt C: Monitoring the anesthetized patient, 

Clinical Anesthesia, 3rd edition. Edited by Barash PG, 
Cullen BF, Stoelting RK. Philadelphia, Lippincott-
Raven Publishers, 1997, pp 563-85

F. Tables
Number tables consecutively in order of appearance 

(Table 1, etc.). Each table must have a title and include 
footnotes when appropriate. Make sure any symbols 
and abbreviations used in the tables are defined. Tables 
must be word processing document format (eg, .doc). 
Do not submit tables as image files.

G. Figure Legends
Supply a legend/caption for each figure, on the last 

page of the manuscript file.

H. Figures
If a single figure contains more than one panel, 

each panel must be identified alphabetically (e.g., A, B, 
etc.) and should read left to right in presentation. The 
figures must be cited in the text in the same, consecutive 
numeric order. Each Figure should be clearly labeled 
with the figure number (e.g., Figure1, Figure2, etc.). 
Make sure that any special symbols used in a figure 
(e.g., asterisk, double asterisk) are explained in the 
legend/caption.

Format: Acceptable graphics formats are .tif, .eps, 
.jpg, or .pdf.

Resolution: Photographic or halftone figures 
should be saved at 300 ppi resolution, with image sizes 
no smaller than 4 x 6 inches, approximately 1200 to 
1800 pixels wide. Line-art, graphs, charts, diagrams 
must be 1200 ppi, approximately 4800 pixels wide, 
minimum.

I. Additional Information

1. Units of Measurement
Use metric units. The units for pressures are mmHg 

or cmH2O. Use diagonal slashes for units, e.g., mg/kg 
or ml/kg/min.

2. Abbreviations
Do not use jargon or nonstandard abbreviations to 

represent time or time points. Do not abbreviate single 
words.

3. Drug Names and Equipment
Use generic names. If a brand name must be used, 

insert it in parentheses after the generic name. Provide 
manufacturer’s name, city, state, and country.

4. Data Reporting and Statistics
Detailed statistical methodology must be reported. 

Describe randomization procedures and the specific 
tests used to examine each part of the results; do not 
simply list a series of tests. Describe the power analysis 
(whenever appropriate) used to justify the number of 
patients needed in the study.

5. Patient Identification
Do not use patients’ names, initials, or hospital 

numbers. An individual must not be recognizable in 
photographs unless written consent of the patient or 
legal guardian has been obtained and is provided at 
the time of submission. Authors should obtain consent 
forms from the relevant institution(s).

J. Permissions
Permission is needed to publish any figure, abstract, 

portion of text, or table that has been previously 
published or copyrighted. Written permission must 
be obtained from the copyright holder. Authors are 
responsible for obtaining any needed permissions 
from the copyright holder upon submission of their 
manuscript.

K. Acknowledgments
They should be brief. Individuals named must 

be given the opportunity to read the manuscript and 
approve their inclusion in the acknowledgments.
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