
INTRODUCTION

In December 2019, a novel coronavirus now known as
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) was identified in patients in Wuhan, China. In-
fection with SARS-CoV-2 led to Coronavirus Disease
2019 (COVID-19). Rapid international spread of this
potentially lethal virus has caused global concern, with
millions of cases and thousands of deaths [1].

The SARS-CoV-2 virus has also reached Lebanon,
affecting more than 1500 cases to date. Healthcare work-
ers are exposed to a high risk of infection as they provide
direct care to infected patients. Anesthesiologists are at
an even higher risk than healthcare workers of other sub-
specialties; several anesthesiologists have been infected
after providing tracheal intubation for confirmed COVID-
19 patients [2] or even after spinal anesthesia for cesarean
section [3]. Therefore, urgent development of safe med-
ical practices and infection prevention protocols for the
perioperative management of patients with COVID-19 is
needed. To provide better care for COVID-19 patients
and to plan practical and precautionary measures, this
review describes anesthesia-related characteristics of pa-
tients with confirmed or suspected COVID-19 presenting
for surgery.

ANESTHESIA PREOPERATIVE EVALUATION

Non-urgent surgical procedures should be canceled or
postponed. In cases of urgent procedure, the preopera-
tive assessment should aim to identify high-risk patients

and procedures, as well as to optimize patient’s condi-
tion mainly focusing on reinforcing the patient’s respira-
tory status.

- Assess airway carefully, allowing a management plan
to be developed ahead.

- Evaluate the severity of respiratory compromise based
on arterial blood gas, oxygen requirements, and chest
X-ray changes or CT scan.

- Evaluate major organ systems such as cardiac, liver,
and renal. Look for signs of shock and organ failure. 

- Review current antivirals to avoid drug interactions
with anesthetic medications [4]. 

- Determine postoperative need of the patient for inten-
sive care support. 

- Oral Midazolam should be avoided as a premedication
agent in patients receiving antiviral drugs [4]. 

PERSONAL PROTECTIVE EQUIPMENT
FOR HEALTHCARE PROFESSIONALS

It is of utmost importance to protect healthcare workers
from infection. All healthcare professionals must be pro-
vided with personal protective equipment (PPE) to pre-
vent droplet, contact, and airborne infections. PPE items
consist of: long-sleeved fluid-repellent gown; fit tested
and fit checked high filtration mask such as FFP2 (N95)
mask; goggles or visor; disposable gloves (consider dou-
ble gloves for the anesthesiologist performing the intu-
bation); disposable hat and shoe covers [5-9].
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Institutions and medical staff should establish proce-
dural protocols for donning and doffing PPE to avoid
self-contamination, and training in the use of PPE is
required for all staff involved in suspected or confirmed
COVID-19 cases. Furthermore, hand hygiene should be
performed in every step of PPE removal according to the
hospital guidelines. 

Ahead of the procedure, the anesthesia team should
be given enough time for donning and full respect of
safety measures need to be implied [2]. A complete
check should be done including a self-check and, more
importantly, a check by another colleague [10].

PATIENT TRANSPORT TO THE OPERATING ROOM

- The transfer of a confirmed or suspected COVID-19
patient to any intervention and return to an isolation
room should be planned due to the risk of aerosoli-
zation.

- COVID-19 patient transportation, in the pre- and post-
operative setting, should be done through a dedicated
pathway. Disinfection needs to be regularly done [11].

- Corridors and elevators should be kept free.

- Take only the elevator dedicated to COVID-19 patients.

- Patients who do not require intubation before transport
to the OR must wear a surgical mask.

- If the patient is intubated, it is recommended to use a
ventilator during transfer with a high-efficiency par-
ticulate air (HEPA) filter inserted between the bag-
valve-mask breathing device and the patient [12].
Moreover, it is preferable to cover the patient during
the transport process with a transparent disposable
plastic sheet [13].

- Healthcare professionals responsible for the transfer
process should wear PPE.

- Hand disinfection should be done with hydroalcoholic
solution before and after each contact with the patient
[14].

- The surfaces of passageways and the elevator should
be disinfected once the transport is done [11].

ANESTHESIA MANAGEMENT FOR ADULT PATIENTS 

General considerations

- The dedicated operating room (OR) and anteroom
should be equipped with a negative pressure system,
and an appropriate level of negative pressure must be
ensured [15]. In a hospital where negative pressure
operating rooms are unavailable, the positive pressure
system and air conditioning must be turned off [2].

- Warning signs for COVID-19 infection should be dis-
played on the door of the OR to minimize staff expo-
sure.

- Only personnel involved in direct care are allowed to
enter the allocated OR.

- An anesthesia machine is dedicated to the designated
OR.

- A breathing circuit filter (HEPA filter) must be in-
stalled between the proximal end of the endotracheal
tube (ETT) and the distal end of the circuit. An ad-
ditional filter (HEPA) must be applied between the
breathing circuit and the expiratory valve [12,13,15].
It is recommended to replace the filters after every
COVID-19 positive patient and after every 3 to 4
hours of anesthesia use [2].

- A closed-loop aspiration system is highly recommend-
ed to avoid disconnection while suctioning the patient
via the ETT [11].

- Before initiating any airway management, the airway
strategy (primary plan and rescue plans, and when they
are progressed to) should be set up and the airway team
briefed. Use a cognitive aid if difficulty arises.

- All necessary equipment for airway management should
be prepared and readily available before starting anes-
thetics. This preparation reduces the need for clini-
cians to reach into the anesthesia workstation drawers
and bins once the patient has entered the procedure
room. Use a tracheal intubation checklist [16]. 

- Aerosol box, if available, can provide additional pro-
tection during intubation and extubation [17,18].

- Trash cans and sharps containers should be readily
available and open to avoid dropping equipment on
the floor, which increases viral dispersion [16].

- For anesthesia drug dispensing workstations that re-
quire touching the screen, a plastic shield should be
placed over the screen to minimize contamination
[19].

- Clinicians should leave badges, keys, cell phones,
pagers and pens outside the OR. Emergency phones
may be kept in sealed bags to facilitate communica-
tion with other clinicians.

- Limit the number of health care providers while intu-
bation is taking place. Three individuals are likely re-
quired to be present inside the OR to directly manage
the patient: an intubator, an assistant, and a third per-
son to administer drugs and watch monitors. A run-
ner should be available outside the OR serving as a
backup.

- In-situ simulation is vividly recommended to enable
staff to familiarize themselves with PPE use and the
management of resuscitation of COVID-19 patients
[20]. In Lebanon, many videos were uploaded concern-
ing anesthesia management for COVID-19 patients.
https://www.youtube.com/watch?v=PH6RiVmBSn0
https://www.youtube.com/watch?v=CLJGHsDs3Jg&
feature=youtu.be
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Types of anesthesia
Different types of anesthesia can be selected depend-
ent on the type of surgery and individual patient’s
need.

General anesthesia (GA) with airway instrumenta-
tion in COVID-19 patients creates a risk to physiologi-
cally compromised patients and to attending healthcare
providers, both during intubation and extubation. Health-
care professionals are 6.6 times more exposed to respi-
ratory secretions during tracheal intubation compared to
those kept away [21]. It is important to perceive that the
use of tracheal intubation is preferable to the laryngeal
mask. Furthermore, regional anesthesia (RA) has fewer
effects on respiratory function and dynamics compared
with GA. This could reduce postoperative pulmona-
ry complications in COVID-19 patients who may al-
ready have decreased respiratory function from COVID-
19-associated pneumonia or acute respiratory distress
syndrome.

Subsequently, RA should be preferred over GA in
managing these patients whenever possible [22-24].

General anesthesia for COVID-19 patients
Induction

- Induction must be initiated after a complete satisfac-
tory check of PPE for every person in the OR.

- Standard monitoring, intravenous (IV) access, instru-
ments, drugs, ventilator, and suction should be pre-
checked.

- Airway management must be carried out by the most
experienced senior to maximize first-pass success
[2,12-13].

- It is recommended that rapid sequence induction
(RSI) should be used, and appropriate preparation for
RSI should be similar to that of an ordinary patient.

- Aerosol-generating procedures should be avoided.
This includes high-flow nasal oxygen, bag masking,
noninvasive ventilation, and awake fiberoptic intuba-
tion [25,26].

- Meticulous preoxygenation for 3 to 5 minutes, with
100% oxygen, should be performed with a well-fit-
ting mask. A closed-circuit is optimal and is prefer-
able to a bag-mask. The anesthesia mask should 
be adjusted with both hands to minimize leakage
[2,11-13]. 

- If RSI is impossible or undesirable, provide mechani-
cal ventilation using either pressure or volume-con-
trolled ventilation mode; PCV or VCV mode respec-
tively, with small tidal volumes, positive end-expira-
tory pressure (PEEP) at 5cmH2O with 100% oxygen
[11-13,20].

- At all times, gas flow rates should be kept low 
< 6 ml/min while maintaining oxygenation [20].

General anesthesia drugs
It has been demonstrated that drug interactions between
antiviral drugs (particularly Kaletra®-Lopinavir/Ritonavir)
and anesthetic agents are common. However, it is notewor-
thy that no clear contraindications have been recommended
for the use of any IV anesthetic or analgesic drug [4].

Intubation 

- After induction, ventilation is stopped before remov-
ing the mask.

- The most experienced anesthesiologist available should
perform the intubation. Using a videolaryngoscope
with a separate screen allows the intubator to stay dis-
tant from the airway. Sufficient muscle relaxation
should be obtained to prevent coughing during intu-
bation [2,11-13,27).

- Remove the outer gloves immediately after comple-
tion of intubation.

- The endotracheal tube cuff should be inflated with air
to a measured pressure of 20-30 cmH2O before ini-
tiating mechanical ventilation.

- A regulation system balloon’s pressure is to be put in
place to avoid leaks.

- A closed airway suction system, if available, is recom-
mended to reduce viral aerosol production [25,28].

- Vigorous intubation using the fiberscope should be
avoided unless specifically indicated due to the risk of
cough when spraying the local anesthetic, which pro-
motes the dispersion of aerosols [21].

- If disconnection is necessary: stop the ventilator be-
fore disconnecting, then clamp the ETT.

Recovery from anesthesia

- Once the patient meets the criteria for extubation, he
or she should be extubated in the OR. Patient cough-
ing should be minimized, thus reducing the risk of
exposure to droplets and aerosols at this time.

- Since SARS-CoV-2 virus can be spread through nau-
sea and vomiting, prophylactic antiemetics such as 
5-hydroxytryptamine receptor antagonist (Ondanse-
tron®) can be given postoperatively [29]. However,
the administration of Dexamethasone and NSAIDs
remains controversial [30,31].

- The staff present is placed behind the patient’s head.

- The weaning of the respirator will be carried out in
PSV-Pro (Pressure Support Ventilation-Protect) or spon-
taneous manual mode.

- All necessary equipment for oxygen delivery via mask
or low flow (< 5 l/min) nasal cannula should be pre-
pared before extubation [32].

- Undertake appropriate tracheal and oral suction with a
closed suction system before extubation [28]. The bal-
loon is then deflated.
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- After extubation, place immediately a surgical face
mask on the patient above his/her oxygen mask or na-
sal cannula.

- After the procedure, all material used for ventilation
and intubation is discarded or disinfected promptly
with a standard disinfectant detergent. After disinfec-
tion, the anesthesia machine can be used for other
non-COVID-19 patients; and no cross-infection has
been reported so far. The carbon dioxide absorber is
recommended to be replaced between cases [2].

Regional anesthesia (RA) for Covid-19 patients

- RA should be preferred over GA for delivering anes-
thesia care whenever possible. It should be performed
by the most experienced anesthesiologist [33]. 

- Thrombocytopenia needs to be ruled out before neu-
raxial procedures [34] as well as abnormality in INR
and PTT values.

- Nerve blocks that have minimum impact on respira-
tory function are privileged such as axillary or infra-
clavicular brachial plexus block and risk-benefit should
be considered for perineural adjuvants and continuous
perineural catheters. Currently, no dose adjustment for
RA is recommended [22,33].

- Patients should keep the surgical mask [35]. 

- The sedation dose needs to be decreased; hence res-
piratory compromise requiring supplemental oxygen
is avoided. To reduce the risk of aerosolization, the
oxygen mask or nasal cannula should be applied
under the surgical mask and the oxygen flow needs
to be minimized while maintaining adequate oxygen
saturation.

- Ultrasound guidance is required for peripheral nerve
blocks and plastic covers should be used to protect
ultrasound equipment [22].

- Before starting the surgery, RA should be thoroughly
tested to avoid unplanned conversion to GA.

It is recommended that patients should be sent to an isola-
tion room or ICU after surgery, bypassing the Postanes-
thesia Care Unit (PACU). [33]

ANESTHESIA MANAGEMENT FOR PEDIATRIC PATIENTS

According to different cohorts of COVID-19 patients,
children seem to be less affected by this virus. In Leba-
non, the Ministry of Health reported to date that, in this
pathology, 1.34% of patients are less than 10 years old
and 6.99% are between 10 and 19 years old [36].

More than one fourth (27%) of laboratory-confirmed
COVID-19 positive children are asymptomatic and rela-
tively few of them are hospitalized [37-39]. 

Critical cases are rare in this population, but infants seem
to be vulnerable since death was reported in infants [37].

Though in general, children seem to be relatively pro-
tected from the severe pulmonary complications due to
this infection, they are one of its main vectors and dur-
ing this pandemic season, special care should be taken
by anesthesia teams in this regard. 

The OR workflow will be the same as for adult pa-
tients. Children, except neonates, should wear a surgical
face mask on their way to the OR. 

In order to avoid vigorous crying and the need for
physical restraints, the routine use of preprocedural sed-
atives to reduce anxiety is highly recommended. This
will help increase compliance when an IV line is placed
while awake [16].

Parents in the OR are not welcomed under these cir-
cumstances.

It is advisable to avoid non-rebreathing circuits [25].
It is highly recommended to perform an IV anesthesia

with a RSI. Otherwise, a modified rapid sequence is pre-
ferred; effort should be made to rapidly put an IV line
and to control the airway. The most experienced anesthe-
sia professionals available should be behind the patient.
Manual, pressure support or controlled ventilation could
be considered with small tidal volumes (just enough to
rise the child’s chest wall) before intubation, but fresh
gas flow should not exceed 6 L/min and 3 L/min for chil-
dren whose weight is < 10kg [16].

Intubation should be made using videolaryngoscopy.
Supraglottic devices are contraindicated [40]. 

The aim is to perform intubation and extubation as
safely as usual and to avoid any coughing, agitation, or
dispersion of secretions in the atmosphere. Therefore,
the usage of a muscle relaxant could be considered or
intraoperative clonidine or dexmedetomidine and anti-
emetics. 

Extubation is a very delicate step: careful suction of
the oropharyngeal cavity should precede either deep or
awake extubation, trying to avoid cough and vomiting.
Some teams consider extubating under a transparent
plastic drape acting as a physical barrier against aero-
solization of the patient’s secretions [41]. An oxygen
mask should be placed on the patient face and a surgical
mask added over it after extubation.

Once the child is fully awaked, he will be directly
transferred to the inpatient ward or the ICU bypassing
the PACU [16, 42].

NON-OPERATING ROOM ANESTHESIA

All elective procedures during the COVID-19 outbreak
should be deferred, especially endoscopic procedures.
Because the infection is transmitted through inhalation
of airborne droplets, conjunctival contact, and touch and
feces contamination, optimal precautions must be used
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to prevent the infection of healthcare providers in endo-
scopy units [43-47].

- Patients need to be assessed and COVID-19 risk strat-
ification has to be performed one day before sched-
uled endoscopy (preferably by phone) and on the day
of the procedure [44, 48].

- Family members and accompanying persons should
not enter the endoscopy unit [49].

- All patients undergoing endoscopic procedures should
wear a facial mask whenever possible [49].

- Procedures would be better performed in a negative
pressure room _ inside the OR _ and all general pre-
cautions mentioned above should be used [50].

- ICU patients should not be transferred for gastroin-
testinal (GI) endoscopy. Thus, a bedside GI endosco-
py should be performed.

- Urgent or semi-urgent procedures should be perform-
ed by an experienced medical team. The number of
staff should be kept to a minimum and wear the ap-
propriate PPE. 

- To prevent airway manipulation, RA should be per-
formed wherever possible [47,49].

- Prefer GA with intubation to secure the airways and
prevent aerosolization [51].

ANESTHESIA FOR OBSTETRIC PATIENTS

WITH SUSPECTED OR CONFIRMED COVID-19

Anesthesiologists could take care of these parturients
either in the delivery room or in the OR; some may be
asymptomatic and others may be in a very critical state.

General precautions to be adopted in the delivery room

- A negative pressure room _ if possible _ should be de-
signed for labor and delivery and the number of med-
ical and other attending staff minimized in the dedi-
cated room. 

- The caring medical team should wear the appropriate
PPE while the patient wears a surgical face mask dur-
ing labor and delivery.

- Clinical surveillance of the parturient is necessary to
monitor any aggravation of the clinical state (hyper-
thermia, dyspnea, etc.) that might necessitate inter-
vention or change of delivery mode. Routine monitor-
ing should include frequent vital signs with the addi-
tion of continuous pulse oximetry and strict input and
output measurements to assure fluid restriction. Pulse
oximetry goal should be an oxygen saturation ≥ 95%. 

- Dedicated trays (or carts) containing the most com-
monly used supplies and drugs for neuraxial labor
analgesia should be available, to minimize traffic and
contamination of anesthesia workstations and other
anesthesia equipment [52].

Hemostasis assessment

- Make a hemostasis assessment upon arrival at the hos-
pital: CBC, INR, PTT, fibrinogen, and D-dimers. In
case an anomaly is detected, complete with the usual
explorations [53].

- It should always be associated with the search for a
hemorrhagic diathesis suggestive of a hemostasis dis-
order (HEMSTOP Score) [53]. 

- If the patient is taking low-molecular-weight heparin
(LMWH) for thromboprophylaxis, dose and timing
should be noted to manage any neuraxial analgesia or
anesthesia. 

- If maternal COVID-19 infection is severe with high
values of fibrinogen and D-dimers (fibrinogen > 8g/l;
D-dimers > 3 g/ml) management should be discussed
with the patient’s gynecologist. The concentration of
D-dimers can be greatly increased in pregnant women
infected with COVID-19 without diagnostic or prog-
nostic value for pulmonary embolism. If in doubt,
other diagnostic methods such as an injected computed
tomographic scan (CT scan) should be considered [52].

Analgesia for labor and delivery
COVID patient without signs of seriousness
Early epidural placement is desirable to avoid exacerbation
of respiratory symptoms with labor pain, and to reduce the
likelihood of GA if cesarean delivery becomes needed [52].

The risks of performing neuraxial analgesia are mini-
mal, even absent since COVID-19 virus gives little or no
viremia and no neurological damage has been observed
with this virus. To this date, no particular problem has
been reported with epidural analgesia such as hyperther-
mia cases which may be associated or promoted by the
use of epidural analgesics [54-59].

The risk of COVID-19 exposure for the anesthesiolo-
gist during neuraxial labor analgesia placement is presum-
ably low since this is not an aerosol-generating procedure;
nevertheless, Zhong et al. [3] reported transmission of
COVID-19 — confirmed by PCR — from patients having
spinal anesthesia for cesarean section to 57.1% of anesthe-
siologists who were wearing category 1 PPE’s limited to
surgical mask, hat, gloves, and gowns. So for the time
being, the proposal is not to modify the indications and
analgesia practices in patients with little or no symptoms.

The decision of the management technique is the sole
responsibility of the anesthesiologist. We suggest per-
forming an epidural analgesia in the early stage of labor;
either epidural or combined spinal-epidural analgesia in
case of cervical dilatation > 6 cm; and spinal analgesia in
case of a complete cervical dilatation or planned baby ex-
traction in less than 60 minutes.

In case of failure of epidural analgesia or in case of
insufficient epidural avoid N2O and prefer RA.
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In case of a patient with signs of severity
If the patient’s status worsens during labor with signs of
increasing severity (fever, respiratory distress, etc.), man-
agement will be discussed on a case-by-case basis be-
tween the anesthesiologist and the gynecologist. At the
same time, obstetric care and resuscitation will be car-
ried out [60-62].

In case an intubation is urgently required, a cesarean
section will be made after intubation unless the fetus can
be extracted within minutes.

In the event of a dural breach, similar to usual care, con-
servative measures should be initially provided. Postponing
the epidural blood patch is recommended in women who
are actively ill. Individual assessment of the benefits and
risks should be assessed and shared decision-making should
be engaged with the patient prior to proceeding [55].

Cesarean delivery per se
The cesarean delivery has to be performed in a negative
pressure OR designed to accommodate COVID-19 pa-
tients. The presence of the spouse is prohibited in the OR.

GA has to be avoided unless neuraxial anesthesia is
contraindicated. A publication from Wuhan, China, de-
scribing outcomes in 17 cesarean deliveries concluded
that “excessive hypotension” occurred in 12 of 14 cases
within comparison with three women who received GA;
however, information about the blood pressure trends
and description of the use of vasopressors were not re-
ported. Another study suggested that SARS-CoV-2 can
bind with the angiotensin-converting enzyme II (ACE2)
receptor, which could explain partly the significant hy-
potension observed with COVID-19 positive women
treated via neuraxial anesthesia.

The key to SARS-CoV-2 infection is its S protein
binding with ACE2 receptor [59]. 

Spinal anesthesia administered in 49 patients (45 ce-
sarean deliveries and 4 orthopedic procedures) was well-
tolerated with stable blood pressure [3]; but the authors
did not give any details about intraoperative blood pres-
sure or vasopressors needed. Anesthesiologists should be
aware of this risk and be ready to treat it.

Antiemetic medication should be administered to lower
the risk of vomiting and viral spread. Although NSAIDs and
dexamethasone seem to play a potential role in the treatment
of COVID-19 patients, their use remains controversial [30].

Postpartum thromboprophylaxis
Given the absence of solid data and the significant
thrombotic risk of this disease, postpartum thrombopro-
phylaxis should be discussed on a case-by-case basis. It
is however, strongly advised to put prophylaxis to all
parturients whatever the delivery route and the personal
risk factors [60-62].

ANESTHETIC MANAGEMENT OF CARDIAC 
SURGICAL PATIENTS

Clinical management of patients undergoing cardiac sur-
gery is complex, and the cardiac anesthesiologist is faced
with many challenges as these patients present with mul-
tiple comorbidities. Furthermore, perioperative hemody-
namic management usually requires invasive monitoring.
In patients with COVID-19 this might be associated with
even greater challenges for the cardiac surgery team.
Therefore, non-urgent cardiac surgeries should be delayed
until COVID-19 virus screening tests are negative.

General considerations

- All necessary equipment including anesthesia machines,
monitors, ultrasound machines, activated-clotting time
(ACT) machines, blood gas, and transesophageal echo-
cardiography (TEE) probes should be prepared and
checked in advance in the OR.

- Ultrasound guidance for central venous and arterial
catheterizations is highly recommended since it re-
duces procedure time and improves the success rate.

- Monitoring and optimization of cardiac output (CO) are
central components of perioperative hemodynamic man-
agement in these patients. PiCCO, TEE, Swan-Ganz
catheters, and other advanced monitoring are recom-
mended to assess the need for inotropic or vasoactive
drugs and guide fluid management. In addition, patients
with acute myocardial injury should be considered for
early intra-aortic balloon pump, ventricular assist device,
or ECMO mechanical circulatory support [63].

- COVID-19 patients may have abnormal coagulation func-
tion. Therefore, platelet counts, prothrombin time (PT),
international normalized ratio (INR), and partial throm-
boplastin time (PTT) should be regularly evaluated. Mul-
tiple blood conservation strategies such as preoperative
hemodilution, antifibrinolytic medications, intraoperative
blood salvage, mild hypothermia or normothermia during
cardiopulmonary bypass, and autologous platelet-rich
plasma technology are required to reduce blood transfu-
sion and decrease transfusion-related lung injury.

- At the end of the procedure, the patient is left intubated.
He is then transferred to an airborne isolation ICU room
through a designated pathway. A HEPA-equipped por-
table ventilator should be used during the transfer.

CONCLUSION

Although to date many questions remain to be answered
concerning the exact pathophysiology and therapeutic
approach for the COVID-19 pandemic, this manuscript
provides available data for both anesthetic management
as well as healthcare professionals’ security in this setting. 

A. GERGESS et al. – Anesthetic management of COVID-19 patients                           Lebanese Medical Journal 2020 • Vol 68 (1-2) 57



REFERENCES

1. Greenland J, Michelow M, Wang L, London M. COVID-
19 infection implications for perioperative and critical care
physicians. Anesthesiology 2020. Mar 27. Doi: 10.1097/
ALN.0000000000003303. [Epub ahead of print]

2. Chen X, Liu Y, Gong Y et al. Perioperative management
of patients infected with the novel coronavirus recom-
mendation from the Joint Task Force of the Chinese
Society of Anesthesiology and the Chinese Association
of Anesthesiologists. Anesthesiology 2020. Mar 26. Doi:
10.1097/ALN.0000000000003301. [Epub ahead of print]

3. Zhong Q, Liu YY, Luo Q et al. Spinal anaesthesia for pa-
tients with coronavirus disease 2019 and possible trans-
mission rates in anaesthetists: retrospective, single-centre,
observational cohort study. British Journal of Anaesthe-
sia 2020. Mar 28. pii: S0007-0912(20)30161-6. Doi:
10.1016/j.bja.2020.03.007. [Epub ahead of print]

4. Interactions with experimental COVID-19 therapies.
Liverpool drug interactions group 2020. www.covid19-
druginteractions.org.

5. COVID-19: infection prevention and control guidance,
healthcare equipment. Public Health England 2020.

6. Clinical management of severe acute respiratory infection
when novel coronavirus (nCoV) infection is suspected.
World Health Organization 2020.

7. When to use a surgical face mask or FFP3 respirator.
Public Health England 2020.

8. Prevention and control for COVID-19 in healthcare set-
tings. European Centre for Disease Prevention and Con-
trol Infection 2020.

9. Alhazzani W, Hylander Møller M, Arabi YM et al. Sur-
viving Sepsis Campaign: Guidelines on the management
of critically ill adults with coronavirus disease 2019
(COVID-19). Intensive Care Medicine 2020. Mar 28.
Doi: 10.1007/s00134-020-06022-5. [Epub ahead of print]

10. Wong J, Goh QY, Tan Z et al. Preparing for a Covid-19
pandemic: A review of operating room outbreak response
measures in a large tertiary hospital in Singapore. Can J
Anaesth 2020. Mar 11. Doi: 10.1007/s12630-020-01620-9.
[Epub ahead of print] 

11. Hyun Joo K, Justin Sangwook K, Tae-Yop K. Recom-
mendations for anesthesia in patients suspected of
COVID-19 Coronavirus infection. Korean J Anesthesiol
2020; 73 (2): 89-91.

12. Propositions pour la prise en charge anesthésique d’un
patient suspect ou infecté à Coronavirus COVID-19 - La
SFAR 2020.

13. Perioperative Considerations for the 2019 Novel Coro-
navirus (COVID-19) - Anesthesia Patient Safety Founda-
tion 2020.

14. Kamming D, Gardam M, Chung F. Editorial I. Anaes-
thesia and SARS. Br J Anaesth. 2003; 90 (6): 715-718.

15. Wax RS, Christian MD. Practical recommendations for
critical care and anesthesiology teams caring for novel
coronavirus (2019-nCoV) patients. Canadian Journal of
Anesthesia 2020. Feb 12. Doi: 10.1007/s12630-020-
01591-x. [Epub ahead of print] 

16. Matava C, Kovatsis P, Lee Summers J et al. Pediatric
Airway Management in COVID-19 patients – Consensus
Guidelines from the Society for Pediatric Anesthesia’s
Pediatric Difficult Intubation Collaborative and the Canadian
Pediatric Anesthesia Society. Anesth Analg 2020. Doi:

10.1213/ANE.0000000000004872 [Epub ahead of print]
17. Phui A.Y, Xuanxuan C. Reducing droplet spread during

airway manipulation: lessons from the COVID-19 pan-
demic in Singapore. British Journal of Anaesthesia 2020.
Doi:10.1016/j.bja2020.04.007 [Epub ahead of print] 

18. Canelli R, Connor C, Gonzalez M, Nozari A, Ortega R.
Barrier Enclosure during Endotracheal Intubation. N
Engl J Med 2020. Apr 3. Doi: 10.1056/NEJMc2007589.
[Epub ahead of print] 

19. Chen W, Huang Y. To Protect Healthcare Workers Better,
To Save More Lives. Anesth Analg 2020. Mar 30. Doi:
10.1213/ANE.0000000000004834. [Epub ahead of print]

20. Cook TM, El-Boghdadly K, McGuire B, McNarry F,
Patel A, Higgs A. Consensus guidelines for managing the
airway in patients with COVID-19. Anaesthesia 2020.
Mar 27. Doi: 10.1111/anae.15054. [Epub ahead of print]

21. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J.
Aerosol generating procedures and risk of transmission
of acute respiratory infections to healthcare workers: A
systematic review. PLoS One. 2012; 7:e35797.

22. Uppal V, Sondekoppam RV, Lobo CA, Kolli S, Kalagara
HKP. Practice recommendations on neuraxial anesthesia
and peripheral nerve blocks during the COVID-19 pan-
demic. A joint statement by the American Society of Re-
gional Anesthesia and Pain Medicine (ASRA) and Euro-
pean Society of Regional Anesthesia and Pain Therapy
(ESRA). ASRA 2020: 2905-2913.

23. Warren J, Sundaram K, Anis H et al. Spinal anesthesia is
associated with decreased complications after total knee and
hip arthroplasty. J Am Acad Orthop Surg. 2020; 28: 213-221.

24. von Ungern-Sternberg BS, Boda K, Chambers NA et al.
Risk assessment for respiratory complications in paedi-
atric anaesthesia: A prospective cohort study. Lancet
2010; 376: 773-783. 

25. Chan MTV, Chow BK, Lo T et al. Exhaled air dispersion
during bag-mask ventilation and sputum suctioning - Im-
plications for infection control. Sci Rep. 2018; 8 (1): 198.

26. Simonds AK, Hanak A, Chatwin M et al. Evaluation of
droplet dispersion during non-invasive ventilation, oxy-
gen therapy, nebuliser treatment and chest physiotherapy
in clinical practice: implications for management of pan-
demic influenza and other airborne infections. Health
Technol Assess. 2010; 14: 131-172.

27. Anaesthesia and caring for patients during the COVID-
19 outbreak. Australian Society of Anaesthetists (ASA)
2020. https://asa.org.au/covid-19-updates/.

28. Chung F-F, Lin H-L, Liu H-E et al. Aerosol distribution
during open suctioning and long-term surveillance of air
quality in a respiratory care center within a medical cen-
ter. Respiratory Care 2015; 60 (1): 30-37.

29. He Y, Wei J, Bian J et al. Chinese Society of Anesthesiol-
ogy Expert Consensus on Anesthetic Management of Car-
diac Surgical Patients with Suspected or Confirmed Coro-
navirus Disease 2019. Journal of Cardiothoracic and Vas-
cular Anesthesia 2020: 15. Doi:10.1053/j.jvca.2020.03.026

30. Russell B, Moss C, Rigg A, Van Hemelrijck M. COVID-
19 and treatment with NSAIDs and corticosteroids: should
we be limiting their use in the clinical setting? ecancer
202540; 14: 1023.

31. Russell CD, Millar JE, Baillie JK. Clinical evidence does
not support corticosteroid treatment for 2019-nCoV lung
injury. Lancet 2020; 395: 473-475.

32. Hui DS, Hall SD, Chan MT et al. Exhaled air dispersion

58 Lebanese Medical Journal 2020 • Vol 68 (1-2)                               A. GERGESS et al. – Anesthetic management of COVID-19 patients



during oxygen delivery via a simple oxygen mask. Chest
2007; 132: 540-546.

33. Lie SA, Wong SW, Wong LT. Wong TGL, Chong SY. Prac-
tical considerations for performing regional anesthesia:
lessons learned from the COVID-19 pandemic. Can J
Anesth 2020. Mar 24. Doi: 10.1007/s12630-020-01637-0.
[Epub ahead of print]

34. Lippi G, Plebani M, Henry BM. Thrombocytopenia is
associated with severe coronavirus disease 2019 (Covid-
19) infections: A meta-analysis. Clin Chim Acta. 2020;
13: 145-148.

35. Coronavirus disease (COVID-19) advice for the public: when
and how to use masks. World Health Organization 2020.

36. www.moph.gov.lb
37. Dong Y, Mo X, Hu Y, Qi X et al. Epidemiological char-

acteristics of 2143 pediatric patients with 2019 coron-
avirus disease in China. Pediatrics 2020; 145: 1-10. 

38. Du W, Yu J, Wang H et al. Clinical characteristics of
COVID-19 children compared with adults in Shandong
Province, China. Infection 2020. Apr 16. Doi: 10.1007/
s15010-020-01427-2. [Epub ahead of print]

39. CDC COVID 19 response team. Coronavirus 2019 Di-
sease in children-United States. February 12-April 2. 2020.
MMWR Morb Mortal Wkly Rep 2020; 69: 422-426.

40. Hall D, Steel A, Heij R, Eley A, Young P. Videolaryngo-
scopy increases ‘mouth-to-mouth’ distance compared
with direct laryngoscopy. Anaesthesia 2020. Mar 27.
Doi: 10.1111/anae.15047. [Epub ahead of print]

41. Matava CT, Yu J, Denning S. Clear plastic drapes may be
effective at limiting aerosolization and droplet spray dur-
ing extubation: implications for COVID-19. Canadian
Journal of Anesthesia 2020. Apr 3. Doi: 10.1007/s12630-
020-01649-w. [Epub ahead of print]

42. Thampi S, Yap A, Lijia F, Ong J. Special considerations
for the management of COVID-19 pediatric patients in
the operating room and in pediatric intensive care unit in
a tertiary hospital in Singapore. Paediatr Anaesth 2020.
Apr 8. Doi: 10.1111/pan.13863. [Epub ahead of print]

43. Gu J, Han B, Wang J. COVID-19: Gastrointestinal mani-
festations and potential fecal-oral transmission. Gastro-
enterology 2020. Mar 3. pii: S0016-5085(20)30281-X.
Doi: 10.1053/j.gastro.2020.02.054. [Epub ahead of print]

44. Repici A, Maselli R Matteo R et al. Coronavirus (COVID-
19) outbreak: what the department of endoscopy should
know. Gastrointest Endosc. Epub 2020. Mar 14. pii:
S0016-5107(20)30245-5. Doi: 10.1016/j.gie.2020.03.019.
[Epub ahead of print]

45. Soetikno R, Teoh AYB, Kaltenbach T et al. Considerations
in performing endoscopy during the COVID-19 pandemic.
Gastrointest Endosc. Epub 2020. Mar 27. pii: S0016-
5107(20)34033-5. Doi:10.1016/j.gie.2020.03.3758.  [Epub
ahead of print]

46. Young BE, Ong SWX, Kalimuddin S et al. Singapore
2019 Novel Coronavirus Outbreak Research Team. Epi-
demiologic features and clinical course of patients infect-
ed with SARS-CoV-2 in Singapore. JAMA 2020. Mar 3.
Doi: 10.1001/jama.2020.3204. [Epub ahead of print]

47. Tse F, Borgaonkar M, Leontiadis GI. COVID-19: Advice
from the Canadian Association of Gastroenterology for
Endoscopy Facilities. CAG 2020.

48. Casetta A, Fournier S. Épidémie de COVID-19?: recom-
mandations en endoscopie digestive. Société Française
d’Endoscopie Digestive (SFED) 2020.

49. ESGE and ESGENA Position Statement on gastrointes-
tinal endoscopy and the COVID-19 pandemic 2020.

50. Calderwood AH, Day LW, Muthusamy VR, Collins J et
al. ASGE Quality Assurance in Endoscopy Committee;
ASGE guideline for infection control during GI endo-
scopy. Gastrointest Endosc 2018; 87: 1167-1179.

51. El Kassas M, Al Shafie A, Abdel Hameed AS, Mahdi M.
Emergency endoscopic variceal band ligation in a COVID-
19 patient presented with hematemesis while on mechani-
cal ventilation. Dig Endosc 2020. Doi: 10.1111/den.13694.

52. Bauer ME, Chiware R, Pancaro C. Neuraxial procedures
in COVID-19 positive parturients: a review of current
reports. Anesth Analg 2020. [Epub ahead of print] Doi:
12.1213/ANE.0000000000004831. 

53. Bonhomme F, Boehlen F, Clergue F, De Moerloose P.
Preoperative hemostatic assessment: a new and simple
bleeding questionnaire. Can J Anesth/J Can Anesth 2016;
63: 1007-1015.

54. Breslin N, Baptiste C, Miller R et al. COVID-19 infec-
tion among asymptomatic and symptomatic pregnant
women: Two weeks of confirmed presentation to an affil-
iated pair of New York City hospitals in pregnancy: early
lessons. Am J Obstet Gynecol MFM 2020 Apr 9:100118.
Doi: 10.1016/j.ajogmf.2020.100118. [Epub ahead of print]

55. Bauer M, Bernstein K, Dinges E et al. Obstetric anesthe-
sia during the COVID-19 pandemic. Anesth Analg. 2020.
Apr 6. Doi: 10.1213/ANE.0000000000004856. [Epub
ahead of print]

56. Chen R, Zhang Y, Huang L et al. Safety and efficacy of dif-
ferent anesthetic regimens for parturients with COVID-19
undergoing cesarean delivery: a case series of 17 patients.
Can J Anaesth 2020: 1-9.

57. Song L, Xiao W, Ling K et al. Anesthetic management
for emergent cesarean delivery in a parturient with recent
diagnosis of coronavirus disease 2019 (COVID-19): A
case report. Transl Perioper Pain Med 2020; 7: 234-237.

58. Xia H, Zhao S, Wu Z et al. Emergency caesarean deliv-
ery in a patient with confirmed coronavirus disease 2019
under spinal anaesthesia. Br J Anaesth 2020. Mar 17. pii:
S0007-0912(20)30131-8. Doi: 10.1016/j.bja.2020.02.016.
[Epub ahead of print]

59. Lu R, Zhao X, Li J et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications
for virus origins and receptor binding. Lancet 2019; 6736
(20): 30251-30258.

60. Benhamou D, Bonnet MP, Morau E, Mercier F. Proposi-
tions concernant la prise en charge d’une femme suspecte/
atteinte de Covid 19 (SARS-COV2) pour l’analgésie d’ ac-
couchement. SFAR 2020.

61. Prise en charge aux urgences maternité d’une patiente en-
ceinte suspectée ou infecte par le coronavirus (Covid-19)
– version du 15/03/2020. Actualités du CNGOF. http:
//www.cngof.net/Actualite/CNGOFactualites.html.

62. ACOG Practice Bulletin No. 211: Critical Care in Preg-
nancy. Obstet Gynecol. 2019; 133 (5): e303-e319.

63. Chinese Medical Association. Recommendations for bed-
side echocardiography and remote ultrasound consulta-
tion in patients with COVID-2019. Chin J Ultrasonogr 2020.
Doi:10.3760/cma.j.cn13114820200214-00076. [Epub ahead
of print]

64. Yuan X, Mou J, Mo G et al. The intervention timing 
and strategies of COVID2019. Chin J Tuberc Respir 
Dis 2020. Doi: 10.3760/cma.j.issn.1001-0939.2020.0010.
[Epub ahead of print]

65. Fan E, Brodie D, Slutsky AS. Acute respiratory distress
syndrome: Advances in diagnosis and treatment. JAMA
2018; 319: 698-710.

A. GERGESS et al. – Anesthetic management of COVID-19 patients                           Lebanese Medical Journal 2020 • Vol 68 (1-2) 59



Towards the end of 2019, in December, a new strain of
coronavirus was identified in Wuhan, China, and found
to cause severe acute respiratory syndrome (ARDS). The
virus, known as novel coronavirus, was later named
SARS-CoV-2, being one of seven coronaviruses, mostly
close to SARS and MERS coronaviruses.

The WHO announced a name for the new coronavirus
disease: COVID-19, and declared it as Public Health
Emergency of International Concern. At the time of writ-
ing this manuscript, there are 4 589 526 confirmed SARS-
CoV-2 positive cases and close to 310 391 death in 216
countries and territories [1]. Globally, countries went in-
to staged precautionary measures to prevent spread of
the outbreak [2]. In February 21, 2020, Lebanon identi-
fied its first case and immediately Ministries, Govern-
ment bodies, and several agencies began a COVID-19
public health and awareness campaign along with esca-
lated measures towards a state of medical emergency
(banning travel from epidemic countries, closing schools/
shops/malls/others up to a state of curfew) [3]. 

National efforts focused on flattening the curve of
outbreak spread to avoid health system collapse in view
of the limited number of beds, including intensive care
beds, and the specificity of Lebanon demographics in re-
lation to Syrian and Palestinian refugee camps and crow-
ding, as well as the clinical course of COVID-19.

In a report from China on more than seventy thousand
cases with COVID-19 disease [4], 19% of the cases had
a disease spectrum from severe to critical with pneumo-
nia being a major cause of maternal morbidity and mor-
tality. WHO reports showed a mortality rate of 3%-4%
[5], but with higher rate of patients requiring admission
to the intensive care unit (ICU) [6]. The overwhelming
and vast global spread of COVID-19 has raised concerns
about its impact on pregnancy and childbirth, including

neonatal health. Lebanon has an estimated population of
pregnant women of around 125.000 Lebanese and non-
Lebanese [7] that demands special attention, information,
and guidance form health care providers, namely the ob-
stetricians and gynecologists (OBGYN). Although inter-
national guidance consensus indicates that pregnancy is
not a particular high risk event to COVID-19 [8], the
physiologic changes during pregnancy are known to pre-
dispose pregnant women to worst outcomes with viral
pneumonia, including higher rates of hospitalization [9],
with consequent higher maternal and neonatal morbidity
and mortality [10-11]. To our knowledge, data looking at
the effect of COVID-19 disease on pregnancy remains
limited which makes both counseling and management
of these patients cautious and conservative. In this re-
spect, comparisons were made with two other global out-
breaks of highly-pathogenic coronaviruses: severe acute
respiratory syndrome (SARS) and Middle East respira-
tory syndrome (MERS). Although SARS-CoV-2 is not
identical to SARS and MERS, it shares some genetic
structures and clinical manifestations in relation to preg-
nancy course and outcome. Data from the limited litera-
ture on SARS and MERS in pregnancy revealed cases of
severe disease requiring need for intensive care admis-
sion [12-17]. Maternal mortality cases associated with
SARS and MERS infection were reported. Comparing
pregnant to non-pregnant outcomes with SARS infection
in one case-control study showed that pregnant women
with SARS disease had worst outcomes [18].

Globally, the community of OBGYN has been made
responsive by the proactive response of the International
Federation of Obstetrics and Gynecology (FIGO) in com-
piling resources, launching training webinars, and issuing
statements related to COVID-19 outbreak in pregnancy,
gynecologic oncology, essential sexual reproductive health
services, and elective surgeries [19]. In specific, FIGO
issued one of the earliest statement on COVID-19 and
pregnancy that was contributed to by its vice president,
the chair of the safe motherhood committee, and other
experts from FIGO federations, highlighting priorities in
dealing with pregnancy and maternal health care during
the outbreak and in building the skills of OBGYNs to
respond to it. FIGO aimed to reach its 132 national mem-
ber societies which might have varied response and pre-
paredness to COVID-19 pandemic depending on their
resources and logistical preparations, more so in low and
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middle income countries (LMIC). Moreover, FIGO like
other global agencies is adamant on ensuring interruption
or delay to essential services that are mainly related to
family planning and contraceptive methods, abortion
(when legally allowed), post-abortion care, and identi-
fication and management of survivors of violence. There
is an ongoing collaboration between FIGO and WHO to
implement self-care guidelines whenever possible around
services like contraception, cervical cancer screening self-
test, dysmenorrhea, menopausal therapy, and counseling
survivors of violence.

Lebanon was not also any different for early respon-
ders to COVID-19 and pregnancy. Considering potential
risk of SARS-COV-2 on pregnancy, and aiming to pro-
tect pregnant women from the pandemic, the Ministry of
Public Health in Lebanon (MOPH) formed a National
Technical Committee on Corona and Pregnancy, the only
specialized committee in the region, with the main aim to
prevent COVID-19 outbreak among pregnant women and
to raise professional and public awareness on COVID-19
and pregnancy. This aim presents a challenging priority
to Lebanon in the presence of close to 50 thousands or
more pregnant non-Lebanese women [20] spread across
urban and camps settlements, with different patterns of
antenatal care and suboptimal compliance with visits
and supplement intake [21]. The Committee, chaired by
Dr Faysal El Kak, included chairpersons (or their repre-
sentatives) of the six main academic universities with
teaching medical centers, the president of the Lebanese
Society of OBGYN (LSOG), Director of the National
Program on Mental Health, President of the Lebanese Or-
der of Midwives, UNFPA, and representatives from the
MOPH. The Committee was mandated to prepare re-
sponse of health care providers (HCPs) to COVID-19
and pregnancy.

Over 10-12 weeks, the Committee achieved several
tasks that included: Developing awareness and advocacy
material on various aspects of COVID-19 and pregnancy
(Pregnancy risk, breast-feeding, vertical transmission, pro-
tection measures, birth spacing, etc.) which were posted
on social platforms and distributed to around 250 hospi-
tals and primary health care centers all over Lebanon.
The Committee members also developed clinical proto-
cols and algorithms related to outpatient and inpatient
management of pregnancy care and childbirth which was
based on diverse global guidelines and adapted to the Leb-
anese context, and made available in Arabic, English, and
French to OBGYNS and HCPs, as well as posted on the
MOPH website, and on the International Federation of
Gynecology and Obstetrics (FIGO) website (the Arabic
version). Following that, a series of 12 training webinars
were delivered in collaboration with the CME office at
the American University of Beirut Medical Center (AUB-

MC) that provided CME credits and certificate of atten-
dance. The webinars were expected to reach close to one
thousand participants in Lebanon and the region, and
were instructed also in Arabic, English, and French. The
webinars aimed to build the knowledge and skills ca-
pacity of service providers.

Looking at cases of COVID-19 in pregnancy revealed a
report of only one case that presented to a hospital in the
North of Lebanon. On presentation she had a low grade
fever and her accompanying husband had suspicious
symptoms. She was transferred to another hospital in the
same area, and was considered a person under investi-
gation (PUI), and was tested for SARS-COV-2 before de-
livery by cesarean section under precautionary measures
with the medical team donning personal protective equip-
ment (PPE). The newborn was healthy with good Apgar
scores, and was separated temporarily from the mother,
transferred to regular nursery and tested for SARS-COV-2.
One day postpartum, the coronavirus test of the mother
came positive, and that of the newborn came out negative.
On the second day postpartum, the mother and newborn
were discharged home with full isolation precaution in-
structions.

The fact that there is one documented case of COVID-
19 in pregnancy might be related to the early precaution-
ary actions taken by the Government, the intense health
promotion addressing pregnant women urging them for
self-isolation and lockdown, as well as the OBGYN com-
munity response to modifying antenatal care using tele-
health. However, there is a strong global argument on
universal screening of all pregnant women as they are a
category more susceptible to respiratory illness compli-
cations [22]. In another study looking at 43 COVID-19-
positive pregnant women over a period of 2 weeks, 33%
infected women were often asymptomatic, supporting a
role for universal testing upon admission to labor and de-
livery [23]. In a letter to the editor of the New England
Journal of Medicine on universal screening, it was re-
ported that out of 33 SARS-CoV-2 positive pregnancies
on admission, 29 of them (87.9%) had no symptoms [24].
Universal screening of pregnant women depends on the
degree of the pandemic spread and on the available funds
and resources in a given setting. In Lebanon, universal
screening is not affordable, especially that the current re-
porting of cases indicates successful containment of the
outbreak. Nevertheless, precautionary measures of test-
ing, isolating, and tracking should continue to avoid the
second wave of the pandemic, and this of course includes
pregnant women.

COVID-19 pandemic represents a global crisis that
goes beyond health and health systems. Health care pro-
viders have been challenged and threatened as front-
liners and one-liners at times, and OBGYNs managing
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pregnancy and childbirth have to learn a lot about pro-
tecting themselves and the pregnant women. The Leba-
nese OBGYN community and other health care profes-
sionals (HCPs) are expected to continue seeking avail-
able resources of the National Committee on Corona and
Pregnancy regarding modifications of antenatal care, spe-
cial considerations in intrapartum and postpartum care,
breastfeeding, and provision of long acting reversible
contraceptives, as well as PPE for the protection of the
much needed health personnel.
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