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I ABSTRACT

Hospital-to-hospital transportation of patients in the
COVID-19 era presents unique challenges to ensuring the
safety of both patients and health care providers. Crucial
factors to address include having adequate supplies of
protective equipment and ensuring their appropriate
use, defining patient care procedures during transport,
and decontamination post-transport. Transport vehicles
need to have adequate physical space, an isolated driver
compartment, NS HEPA filtration of air. Having a stan-
dardized intake process can help identify patients who
would benefit from transport to another facility.

I INTRODUCTION

Transport of critically ill patients with COVID-19
presents a unique challenge given the risk of trans-
mission for the disease. Most often, patients are trans-
ferred from one hospital to another for specialized
services or a higher level of care.

Communication and preplanning are key elements
to ensure safe transport of these patients and to mini-
mize risk of disease transmission to the transport per-
sonnel."? Items to consider at intake include necessity
of transport, ideal destination facility and unit type,
and duration of transport or out-of-hospital time. Sub-
sequent planning includes appropriate use and type of
protective equipment, patient care procedures during
transport, and decontamination post-transport.

I CLEVELAND CLINIC TRANSPORT PLAN

The Cleveland Clinic critical care transport team
(CCT) partnered with the Cleveland Clinic Health
System, our vehicle vendors, and the Ohio Depart-
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ment of Health to develop a comprehensive transport
management plan for the transport of patients with
confirmed or suspected COVID-19 infection. It was
finished in about mid-March 2020.

Crucial factors in the plan for the safety of patients
and transport personnel include maintaining adequate
types and volumes of personal protective equipment
(PPE) as well as ensuring that all staff have the appro-
priate training in regards to PPE management, includ-
ing donning and doffing. Also needed are patient
barriers and device adjuncts based on the patient’s
clinical situation. Examples include face masks for
nonintubated patients, adding HEPA filters at the ven-
tilator exhalation valve or expiratory port of manual
resuscitation devices (such as bag-valve-mask devices),
and avoiding any disconnects of the ventilator circuit.

Policies and training modules were implemented
to address PPE management and PPE recommenda-
tions based on risk in transport. For example, when
transporting any patients with suspected or confirmed
COVID-19, team members are required to wear a
gown, gloves, goggles, and surgical mask. For patients
at high risk for aerosolization of infectious material
(eg, intubated patients), an N95 mask is required.’

I PATIENT TRANSPORT FACTORS TO CONSIDER

The environment of the transport vehicle is also
an important consideration. This includes having
adequate physical space, isolating the driver (or pilot)
compartment, providing HEPA filtration of recycled
air, ensuring proper PPE, adequate cleaning of the
space, and training of all transport personnel.* Addi-
tionally, contingency plans should be in place for
patient deterioration or medical emergencies during
transport, including having additional PPE available
for all transport personnel.’ Efforts should be made
to ensure patient stability prior to transport, with
particular emphasis on securing the airway. Having
controlled intubation in a closed room will result in
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less aerosolization and, thus, less risk to caregivers
versus intubation in a transport vehicle.
Collaboration between the Cleveland Clinic CCT
and Cleveland Clinic Institutes and vehicle vendor
partners has been crucial to ensuring seamless and safe
transport of patients during the COVID-19 pandemic.
The CCT provides care in a variety of environments
ranging from the emergency department and intensive
care unit transfers to prehospital requests with outside
emergency management service (EMS) agencies.

M ESTABLISHING A PROCESS FOR TRANSFERS

To standardize the intake process and ensure protec-
tion of all health care providers involved with a patient
transfer, the CCT clinical coordinator routinely
screens all transfer patients with a short COVID-
19 screening questionnaire at the time of transfer
request. As it is often not possible to obtain substan-
tial patient-specific details for EMS or other out-of-
hospital transfers prior to on-scene arrival, and due
to the urgent and unpredictable environment while
on scene, all of these patients are treated as potential
COVID-19 cases and managed appropriately.

Additional modifications to the hospital transfer
and CCT inter-facility transport request process
have been implemented due to the risks of COVID-
19 transmission. Cleveland Clinic has an external
hospital transfer workflow protocol for patients with
COVID-19 to help identify which patients may ben-
efit from treatment or therapy otherwise unavailable
at the referring facility (including referring capacity
issues) (Figure 1).

I PATIENT TRIAGE

Patient transports are generally requested by the
referring provider. These requests are then triaged as
per standard CCT protocol by an on-duty CCT acute
care nurse practitioner (ACNP) or medical director.
If discrepancies arise between the referring provider’s
request and the CCT triage decision, the provider is
contacted to discuss the case and come to a decision
on the most mode of transport. This adds an extra
layer of safety and ensures appropriate and timely
transfer of all patients.

During night shifts, the CCT triage may be con-
ducted through the CCT ACNPs who cover the
health system’s eHospital, which also covers many of
the CCHS regional ICUs. As many of our transports
occur within the Cleveland Clinic Health System,
involvement of eHospital and the CCT ACNPs both
leverages additional technology in the triage process
and helps to ensure a seamless transition with highly
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coordinated care as they provide medical direction
during transport and real-time updates to the receiv-
ing facility.

I CONSIDERING TRANSPORT TYPES

Transportation of COVID-19 patients also affects the
consideration of transport mode. Risk of transmission
can be best minimized via ground transport. However,
there are additional factors to consider for alternate
modes of transport including distance, out-of-hospital
time, acuity of patients’ condition, and time-sensitive
diagnoses, as well as the minimum number of CCT
personnel required to safely complete each transport.
In certain circumstances, air transportation, either
rotor or fixed-wing, might be necessary.

Cleveland Clinic medical crews partner with ven-
dors who operate and maintain transport vehicles.
Working together with these vendors, guidelines
were developed and implemented team-wide to
mitigate exposure risk. For ground vehicles, these
guidelines recommend having barriers between the
patient and driver compartments. Drivers must wear
surgical masks. Special accommodations for air trans-
port include considerations for airflow management
and pilot protection. For example, fixed-wing trans-
ports need to maintain front-to-back airflow without
recirculating cabin air. In addition, extra personnel,
including family members, are limited on the trans-
port, unless accompanying a pediatric patient.

Il STOCKING PPE

Given the various locations of our ground and air
transport bases, routinely high transport volumes, and
rapidly changing guidelines for PPE use, maintaining
adequate and readily accessible supplies of PPE and
equipment presents a unique challenge. In addition
to standard Cleveland Clinic inpatient PPE guide-
lines, adjustments were necessary given transport-
specific considerations. Initially during the pandemic
when COVID-19-related transport volumes were
low, stocking all PPE at main campus was preferred
for security and tracking purposes. However, as these
transport volumes grew and PPE use increased, this
process created a potential for delays in returning
a vehicle to service when resupply was necessary.
Therefore, we developed dedicated PPE bags for all
modes of transport that could be managed directly
from the local bases (Figure 2).

To preserve PPEs and ensure good stewardship of
their use, supply checks and counts from the PPE
bag were added to the daily shift checklist and a PPE

use log was implemented for tracking purposes. We
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Figure 1. Cleveland Clinic algorithm for external hospital transfer of a potential or confirmed COVID-19 patient.

ICU = intensive care unit; ECMO = extracorporeal membrane oxygenation; HT = hospital intake; PUI = patient under investigation;
RNF = radiography and fluoroscopy
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*Please use your issued reusable eye protection,
clean with sani-wipe or soap and water*

Figure 2. Contents of critical care transport personal protective
equipment bag.

also instituted measures to ensure that all transport
personnel and nonintubated patients wear surgical
masks during all phases of transport.

Adjustments to the transport space and equipment
storage for each mode of transport have also been
necessary. One adjustment was made because any-
thing not enclosed in a storage cabinet was consid-
ered exposed and, thus, required cleaning and decon-
tamination after transport of a COVID-19 patient.
To avoid the extra cleaning, teams make sure to only
have necessary (ie, essential) items exposed. All
nonessential equipment is moved to enclosed storage
cabinets. For example, if the patient transports would
not require a ventilator or ultrasound, we would repo-
sition those items in a cabinet in the truck. Air trans-
ports pose a particular challenge owing to their more
confined environment, and nonessential equipment
is moved to enclosed compartments near the tail.

Also, even though all team members, including
pilots and EMT drivers, wear appropriate PPE, addi-
tional vehicle-specific adjustments were made for
ventilation and isolation from “clean” compartments.

I ENSURING SAFETY

For transport of all COVID-19-positive or suspected
patients, preparation and planning is of utmost
importance. A team huddle, or “time out,” was insti-
tuted for every COVID-19-related patient transport
and completed before entering the patient room. To
minimize the risk of cross-contamination, only items
deemed essential for patient care are brought into the
patient room; other items are maintained in an acces-
sible location in case they are needed.

It is vital to anticipate the need for advanced air-
way to decrease risk of aerosolization and potential
contamination of equipment and crew. Ideally, this
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is performed at the referring hospital, as intubation
during transport also risks contamination of pilots or
EMT drivers given the confined area for procedures.
For patients who are already intubated, our practice
is to clamp all endotracheal tubes when transitioning
from one ventilator to another to reduce aerosoliza-
tion risk. Also, we added a viral bacterial filter to our
equipment, placing it between the end of the ventila-
tor circuit and the patient.

In the early stages of the pandemic and concur-
rent with Cleveland Clinic policy, CCT initially
suspended use of high-flow nasal cannula and bilevel
positive airway pressure (BiPAP) machines for trans-
port of any suspected or confirmed COVID-19 cases
owing to the aerosolization risk. However, as the
situation evolved, it became apparent that this risk
could be minimized by maintaining a flow rate of no
more than 30 liters per minute while using a surgical
mask to cover the patient’s face and nose. Neverthe-
less, BiPAP therapy is contraindicated because of
the contamination risk and is not currently used for
any suspected for confirmed COVID-19 cases during
transport. Finally, once the transport is underway,
updates in medical condition and estimated time of
arrival are relayed to the referring facility to allow
time for the receiving team to prepare for transition
of care and minimize the transmission risk.

I DECONTAMINATING TRANSPORT EQUIPMENT

Decontamination continues to be a key component
to any post-transport process for patients with con-
firmed or suspected COVID-19 disease. Procedures
can be quickly modified to ensure a level of decon-
tamination concordant with the COVID-19 risk.
All transport surfaces potentially in contact with the
patient or materials contaminated during patient care
(eg, stretcher, rails, control panels, floors, walls, work
surfaces) are cleaned with a bleach-based disinfection
and sanitizing system (Clorox Total 360 System).
Alternativelyy, ~CDC-approved decontamination
wipes can be used to clean air transports to avoid
spraying avionic controls. This enables all teams to
safely and quickly clean all transport surfaces and
minimize out-of-service time.

I CONCLUSION

Opverall, preparation and frequent open communica-
tion among members of the CCT during this unprec-
edented COVID-19 pandemic has allowed for quick
adaptation of new policies and procedures, which sub-
sequently has enabled the CCT team to continue to
provide timely and high-quality patient-centered care.
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