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Introduction

The coronavirus 2019 (COVID-19) pandemic has impacted over 
150 countries around the world and has resulted in a global health 
care crisis [1]. The United States has become one of the most impacted 
countries and based on most recent CDC data, 12% of COVID-19 
patients require hospitalization and 7% require admission to intensive 
care unit (ICU) [2]. Once in the ICU, patients’ respiratory status 
can rapidly deteriorate requiring intubation [3]. The sheer number 
of COVID-19 patients arriving in the ICU has, in many cases, 
overwhelmed institutional resources, including those of critical care 
physician intensivists, nurses (RN) and specialist staff who are already 
working at maximal levels.

The original SWAT teams were created by Los Angeles Police 
Department inspector  Daryl Gates; he first envisioned “SWAT” as 
an acronym for “Special Weapons Attack Team” in 1967, but later 
accepted “Special Weapons And Tactics” on the advice of his deputy 
chief, Edward M. Davis. Many governmental and health care officials 
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have stated that the COVID-19 pandemic is a war against an invisible 
enemy being fought by our front-line health care providers. In an effort 
to provide coordinated assistance, an operational and clinical care 
plan was devised and implemented to facilitate an anesthesiologist-led 
“SWAT” team to deliver complex problem-solving capabilities, provide 
requisite airway management (i.e. intubation), as well as placement of 
invasive arterial and central venous access for COVID-19 patients in 
ICUs and Emergency Departments (ED). No subjects were utilized in 
this clinical innovation, and Institutional Review Board approval was 
not required.

Clinical Care Innovation 

Delivery of coordinated services in multiple sectors for airway 
management and placement of invasive catheters by a physician-
led anesthesiology SWAT team requires a vast amount of planning 
that must be facilitated by each respective medical center or 
temporary medical field hospital through complex infrastructure and 
logistical operations. Considerations included the pool of available 
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anesthesiologists, nurse anesthetists and anesthesiology technologists 
per day who were not utilized in the operating room for emergent 
and urgent cases, the number of COVID 19 designated ICU beds 
in our hospital, and the number of patients undergoing care in the 
ED. Additionally, surge estimation projections were factored into 
the manpower and logistics models. Within the southern California 
Kaiser Permanente Health (KPH) system, every individual Kaiser 
Permanente hospital ascertained its needs for supplemental physician 
and healthcare providers based upon suspected or confirmed 
COVID-19 patient assessment. For our tertiary care hospital 
integrated in this medical system, the SWAT team was designated the 
best structure.

SWAT team structure: After a thorough review of the clinical 
needs in the ICU and ED, the department of anesthesia determined 
that the anesthesiologist-led SWAT team would be composed of 
three members: 1) a physician anesthesiologist (MDA) 2) a Certified 
Registered Nurse Anesthetist (CRNA) or another MDA and 3) an 
Anesthesiology Technologist (AT). A minimum of one SWAT team 
was assigned per day based on overall demand for services 24 hours-
a-day/7 days-a-week; however, additional teams were added based 
on surge projection modeling and subsequent opening of more 
ICUs exclusively designated for the care of COVID-19 patients. In 
KPH system, the team was assigned to the entire hospital, but in 
other hospitals the team (s) could be assigned to a specific sector (i.e. 
ICU, ED), field hospital or temporary triage area) or work jointly in 
sequence covering areas as consultations are requested. In the KPH 
system, SWAT teams were designed as Alpha, Bravo, Charlie, Delta. 
Each team member was given a cell phone and beeper, and all beepers 
were synced to deploy simultaneously. Each SWAT team was assigned 
to one 12-hour shift per day allow for optimal performance without 
undue fatigue or burn-out of team members.

SWAT team work flow: A major tenet in the SWAT structure is 
to support each team member to optimize team performance and 
cohesion through open communication channels. Daily briefing and 
group “huddles” were coordinated at the beginning and end of every 
SWAT team shift (i.e. 0700, 1900) and occurred in the anesthesiology 
workroom. After the 0700 morning huddle, the SWAT team (s) would 
participate in clinical rounds with the entire ICU staff (physicians, 
nurses, respiratory therapists, other specialists) to determine which 
COVID-19 infected patients may likely require interventions, as well 
as to plan the timing of any necessary procedures by the SWAT team. 
The evening SWAT team would round with the ICU staff at 2300. For 
unplanned or emergency services, the ICU intensivist, hospitalist or 
ED physician would page the team for immediate response. 

SWAT teams maintain constant communication to ensure 
availability, therefore, if one SWAT team is performing a procedure, 
the other team would be alerted to be readily available immediately 
to assist in the event of a critical event. Intubation and procedure 
kits were pre-assembled in “GO BAGS” for immediate “grab and 
go” functionality. When the SWAT team was called for intubation 
or procedures, the MDA would communicate directly with the ICU 
Medical Doctor (MD) to place sedation, ventilator, and restraint 
orders into Electronic Medical Record (EMR). The SWAT team 

would communicate with the primary nurse (RN) before starting any 
procedure (s) so that the RN could prepare sedation medications or 
perform additional tasks. The ICU RN should also be in the patient 
room assisting the SWAT team the entire time during procedural 
interventions. If time permits, a patient safety briefing (Table 1) with 
anesthesia SWAT team, RN, and RT was done prior to entering room. 
Donning and doffing protective equipment was performed with an 
established spotter - either the CRNA or AT. The spotter must pay close 
attention during entire procedure and act as a safety agent for both the 
provider(s) and patient to avoid any breaches in protocol. At the end of 
procedure(s), close loop with ICU MD, and inform the RN and MD of 
any issues, medications given or other notable events. At end of shift, 
get update from ICU MD and sign out to SWAT team MDA.

If time permits, perform a pre-procedure time-out led by anesthesiologist.

a.	 Introductions & Roles
	 MD
	 CRNA (or MD #2)
	 Spotter (anesthesiology technologist) confirm easy visibility with monitor and team
	 ICU nurse 
	 Respiratory therapist 
b.	 Confirm correct patient, procedure (s) to be done, necessary equipment inside of 

room for procedure (s), and orders placed in electronic medical record (if patient 
condition allows).

	 Intubation 
	 Central venous catheter insertion (anticipated site)
	 Arterial catheter
	 Oral gastric tube
	 Ventilator ready on standby
	 Sedation ready on standby
c.	 Patient review
	 Code status
	 Allergies
	 Past Medical History (cardio-pulmonary status, renal function, pertinent labs)
	 Potential airway issues
	 Confirm functional intravenous access 
	 Hemodynamics and anticipated need for vasopressors
d.	 Plan for airway management 
	 Confirm working bag-mask ventilation and suction readily available at head-of-

bed.
	 Primary intubation plan and backup plan(s); fiberoptic, bougies, etc.
	 Induction drugs.
	 Confirm pre-oxygenation.
	 Designate repositioning help once induced.
	 Location of nearest crash cart if necessary.

Table 1: “Time-Out” Safety Check Briefing Checklist.

a.	 OPEN LOOP COMMUNICATION among all SWAT teams is key.
b.	 Define and maintain specific roles prior to entering patient room to ensure optimal 

performance and maximize safety.
c.	 Always work in groups of 3 anesthesia providers (2 inside room and 1 outside 

monitoring patient/administering medications)
d.	 SWAT team(s) should attend rounds in each sector where services for COVID-19 

patients will be needed (i.e. ICU, ED).
e.	 Time procedures to ensure that ancillary support is available, as well as to coincide 

when patients are in supine position to facilitate procedures.
f.	 Identify issues for patient care improvement during rounds (i.e. pressure ulcers, 

face protection, sedation protocols, safety issues) related to perioperative anesthesia 
expertise.

g.	 Encourage multi-disciplinary problem solving with other knowledgeable providers 
(i.e. physician and nursing specialists) from any and all sectors.

h.	 End each shift with debriefing and close communication channels to ensure 
planning for next SWAT team.

i.	 Debriefing with stakeholders from other sectors.
j.	 Identify any potential deficiencies or obstacles and notify appropriate executive 

channels for support.

Table 2: SWAT Team Performance Enhancement Synergy.
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Supply coordination: Due to the need for a wide variety of 
anesthesiology and procedural supplies, designated areas were 
partitioned in the various clinical sectors (i.e. ICU, ED). Set-up and 
inventory control is the responsibility of the anesthesiology technologist. 
Figure 1 demonstrates the supply set-up area with the necessary 
supplies. When providing direct care to COVID-19 patients, each team 
member was equipped with a purified air purifying respirator (PAPR) 
and full personal protective equipment (PPE). PAPRs were placed in 
locked orange tackles boxes and designed for each SWAT team member. 
Designated showers for decontamination at end of shift were also 
provided for all COVID-19 health care providers.

Discussion

The COVID-19 pandemic has created a major disruption in day-to-
day care and necessitates emergency coordination of multidisciplinary 
teams to optimize patient outcome, minimize physician burnout, and 
improve operations. The use of SWAT teams in medicine have been 
widely employed to maximize clinical medical mission readiness and 
effectiveness during disasters [4-7]. The mission of combat/military 
SWAT is to save lives, and the primary focus of SWAT is to provide 
tactical solutions that increases the likelihood of de-escalation and safe 
resolution of high-risk incidents. In the medical setting, we organized 
our anesthesiologist-led SWAT team around three core concepts. The 
first was command control -- an anesthesiologist led the team, fielded 
all consultations, ascertained medical history, ordered pertinent 
studies pre-procedure as needed, and performed procedures with help 
of a Certified Nurse Anesthetist (CRNA) and anesthesia technician. 
The second was containment of risk --the team employed a checklist to 
ensure appropriate and safe donning and doffing of protective patient 
equipment PPE with a spotter to ensure actions were performed 
without self-contamination. The third was rescue - for example, the 
resuscitation of the patient from respiratory distress via intubation. 
Therefore, SWAT concepts can be translated and adapted during 
a pandemic situation that requires multiple layers of operations, 
logistics and expertise for optimal management [8]. The various steps 
in the implementation and execution of an anesthesiologist led SWAT 
team. SWAT team protocols make use of checklists to ensure uniform 

standards, ensure 24/7 readiness, and maximize provider and patient 
safety. Additionally, the SWAT team structure can be expanded or 
tailored based upon a facility’s need, size or geographic footprint.

The implementation of an anesthesiologist-led SWAT team 
reduces the work burden for ICU personnel. As the course of 
critically ill COVID-19 requires relatively long-term care in the 
ICU, physician intensivists, nurses, and respiratory therapists may 
experience burn-out along with their own respective manpower 
shortages. The anesthesiologist-led SWAT team alleviates the strain 
of performing complex procedures on critically ill patients. Airway 
manipulation of patients infected with COVID-19 can be potentially 
hazardous to any healthcare providers and warrants a high degree of 
expertise and precautions [9-12]. As airway and invasive monitor 
experts, an anesthesiologist-led SWAT team employs the principles 
of in-depth knowledge, training, insight and preparation for duty in 
highly hazardous clinical settings. The utilization of a SWAT team is a 
manpower-efficient method of delivering care in resource constrained 
settings, especially given that a majority of anesthesia providers will 
have increased availability to due to mandatory cancellation of elective 
surgical procedures during the COVID-19 pandemic. Appropriate 
Personal Protective Equipment (PPE) should always follow up-to-date 
recommendations as set forth by the Centers for Disease Control and 
Prevention in conjunction with clinical guidelines issued jointly by 
the American Society of Anesthesiologists, Anesthesia Patient Safety 
Foundation and American Association of Nurse Anesthetists [2, 13-15].

The fiscal impact of anesthesiologist-led SWAT team 
implementation is variable and highly dependent upon the overall 
employment model utilized for anesthesia care providers. In non-
salaried health care provider environments (i.e. private practice “fee-
for-service’), the fiscal impact of SWAT team costs may be borne out 
by billing 3rd party payors for procedural relative value units, and/or 
through hospital stipends derived from state and federal subsidies 
provided to hospitals for management of COVID-19 patients during a 
national state of emergency. In academic practices or single- or multi-
specialty salaried physician groups, the reallocation of health care 
providers to meaningful work assignments defrays the fixed costs of 
personnel who would otherwise not have any work to perform. Work 
performed in distressed situations beyond ordinary duty may possible 
quality for “hazard pay,” and state/federal laws govern this area. SWAT 
teams enable organized and coordinated provision of critical care 
services during distressed periods associated with rapidly arising 
scenario that may last a short or long-term period. 

In conclusion, the utilization of an anesthesiologist-led SWAT 
team is a clinical innovation that is ideally suited to assist during 
the COVID-19 pandemic. The operational implementation plan 
described can be utilized in traditional tertiary care medical centers, 
temporary “field hospitals” or ambulatory surgery centers. In addition 
to the technical arsenal within our scope of practice, anesthesiologists, 
nurse anesthetists and anesthesiology technologists bring great insight 
and problem-solving capabilities to sectors that do not routinely 
interface with anesthesia providers. Multi-disciplinary teamwork 
allows a multitude of practitioners to use their expertise to handle a 
complex pandemic such as COVID-19.

Figure 1: Designated secure area in intensive care unit and emergency department for 
anesthesia SWAT team supplies. (1) Cart: sterile towels, sterile gloves, central venous 
catheters (cordis, dialysis catheters); (2) Anesthesia portable cart with full array of 
medications, syringes, tubing, fluids;( 3) clean Mayo stand with clear waste bag; (4) 
Portable video laryngoscope screen (5) Ultrasound machine; (6) Black cart for clean 
products with “GO BAGS” underneath (7) Linens.
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