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AS WE WATCHED THE COVID-19 
pandemic unfold in China and Europe 
last spring, we braced ourselves for the 
impact in the US. Little did we know 
during the early days of March 2020 
that the authors’ facility would soon 
be at the epicenter of the pandemic in 
the New York/New Jersey area.

The first cases in Seattle prompted 
an acceleration of preparations at the 
authors’ facility. Our medical inten-
sive care unit (MICU) was the first 
unit to care for critically ill adults 
with COVID-19. The biggest ques-
tion we faced in those early days 
was: How does an ICU prepare to 
care for patients with COVID-19 in 
the face of so much uncertainty and 
minimal scientific evidence?

To aid development of structure 
and processes for care of patients 
with COVID-19, the critical care 
leadership team identified five guid-
ing principles:
• preventing secondary transmission 
to other patients and to healthcare 
workers (HCWs)

• continuing to provide safe and fun-
damental critical care based on the 
best available evidence
• minimizing long-term consequenc-
es of critical illness
• communicating new information 
related to effective processes and 
treatment to the critical care team so 
best practices could be replicated
• providing ongoing emotional and 
psychological support to HCWs 
and the families of patients with 
COVID-19.

In the following discussion, we 
explain how processes in our facility 
were implemented or adapted to 
support each of these principles and 
provide optimal patient care.

Preventing secondary 
transmission
To prevent secondary transmission 
of COVID-19 to HCWs and patients, 
one of our first priorities was to re-
design the physical environment re-
quired to care for critically ill patients 
with COVID-19. The infrastructure 
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for these patients and staff (corridors, 
elevators, staff work areas, break ar-
eas, unit/patient supplies, medication 
dispensing, and restrooms) should be 
separated from non-COVID-19 areas 
of the hospital. To accomplish this, 
we designated physical units as 
 COVID-19 and non-COVID-19 
areas. Temporary walls were erected 
to separate COVID-19 units from 
non-COVID-19 units and to prevent 
foot traffic through designated 
COVID-19 areas. Team members 
who were  assigned to a COVID-19 
unit did not leave that unit to enter 
non- COVID-19 areas.

We identified three work zones 
within the COVID-19 units:
• Hot zone: the patient’s room or any 
area within a 6-ft radius of an in-
fected patient (such as during trans-
port) that requires full personal pro-
tective equipment (PPE), including 
an N95 mask and face shield or a 
personal power air purifying respira-
tor (PAPR).
• Warm zone: a 3-ft-square area 
taped off outside the patient’s door 
as a designated transition zone. 

Donning/doffing of PPE, handing off 
lab specimens, and double bagging 
any other contaminated items for 
removal from the patient’s room oc-
curred in this area. In this zone, staff 
were required to wear an isolation 
gown, gloves, and surgical mask. 
The warm zone is also the area 
where staff removed and left the 
plastic clogs worn into the patient’s 
room. Clogs are easy to slip on and 
off compared with shoe coverings, 
which have a high risk of self- 
contamination during removal, 
and can be cleaned before reuse.1,2

• Cold zone: work areas such as 
desks, supply rooms, break rooms, 
and medication-dispensing areas in 
which staff were required to wear 
only a standard surgical mask. Iden-
tifying work zones set a structure for 
what was required as new units were 
opened and repurposed.

We identified supplies that were 
used at higher volumes for patients 
with COVID-19 and began placing 
them on large rolling mobile rack 
systems. This allowed for easy 
 separation of COVID-19 and non-

COVID-19 patient supplies and fa-
cilitated monitoring of usage. Identi-
fying these supplies allowed our ma-
terials management team to prestock 
the rolling racks in preparation for 
new units being opened.

The second major consideration 
for preventing secondary transmis-
sion was ensuring adequate air filtra-
tion and ventilation. Due to the de-
sign of some units, we were able to 
reverse the airflow and achieve nega-
tive airflow in the entire department. 
For units where total negative airflow 
could not be achieved, the use of 
portable in-room high-efficiency par-
ticulate air (HEPA) filtration systems 
were utilized.

While many nurses have experi-
ence using PPE, most do not have 
experience wearing it for extended 
periods while caring for highly in-
fectious patients. Additionally, none 
of the clinical nurses had experience 
with PAPRs. To address these con-
cerns, nurses collaborated with the 
infection prevention department and 
our chief medical officer (CMO), 
who had expertise in donning/doff-
ing PPE and disaster management 
from caring for patients during the 
Ebola and severe acute respiratory 
syndrome (SARS) epidemics (see 
 Becoming familiar with PAPR).

Our team utilized the simulation 
lab to review nursing care processes 
and surgical procedures that we 
would need to implement or modi-
fy when caring for patients with 
 COVID-19; for example, performing 
physical assessments, helping pa-
tients with activities of daily living, 
and assisting with procedures such 
as chest tube insertion. All aspects of 
patient management from presenta-
tion to the ED through critical care 
admission were considered, includ-
ing methods of transport and trans-
portation routes for patients with 
COVID-19 through the hospital. See 
Adapting procedures to enhance safety 
for a summary of key procedural 
changes.

Becoming familiar with PAPR
Nurses review appropriate PAPR donning before entering a patient’s room
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Fundamental critical care/
preventing long-term 
consequences
It quickly became apparent that we 
needed to increase the number of 
nurses, providers, and respiratory 
therapists able to care for the rapidly 
escalating number of critically ill pa-
tients with COVID-19 at our hospi-
tal, which had 5 adult ICUs with 68 
beds. Over the course of 3 weeks, we 
converted 6 additional units to en-
able us to care for a peak census 
of 107 patients critically ill with 
 COVID-19. Of these patients, 102 
required mec hanical ventilation and 
40% required prone positioning, 
which supports oxygenation by im-
proving gas exchange, reducing dor-

sal lung compression, and improving 
pulmonary perfusion.3 Staffing mod-
els were adapted and the following 
specialty teams were developed to 
care for the growing number of criti-
cally ill patients.

A proning team was developed 
using personnel from physical thera-
py (PT) and occupational therapy 
(OT), and certified wound care nurs-
es. This team functioned under the 
guidance of PT to ensure safe and 
effective repositioning. The presence 
of a wound care nurse allowed us to 
optimize the plan of care to mini-
mize skin injury associated with 
prone positioning for 16 hours. The 
respiratory therapist (RT) assigned to 
the COVID-19 unit would also be 

present during proning. The proning 
team created a daily schedule that 
was distributed to the ICUs so staff 
would be ready for the team when 
they arrived at the unit.

An intubation team was com-
posed of an anesthesiologist and an 
RT. As our elective surgical volume 
decreased and our COVID-19 vol-
ume exploded, it became apparent 
that an anesthesiologist was the ideal 
healthcare professional to obtain air-
ways in patients with COVID-19.

Critical care transport teams 
were composed of nursing staff from 
surgical and ambulatory services 
who were reassigned due to closure 
or decreased volume in their home 
department. These teams were 

Adapting procedures to enhance safety
Process Key process modifications

Delineating clear 
workflow areas

Hot, warm, and cold zones were designated based on the risk of contamination.

Managing contaminated 
body fluids, bed linens, 
and trash

Minimizing potential backsplash/aerosolization of body fluids required biohazard containers 
for fluids.
•  Linens were double-bagged in water-soluble bags and received by a second nurse outside 

the room for placement in a biohazard bin.
•  Trash was placed in biohazard bags and received by a second nurse outside the room as well.

Drawing and handling 
of lab specimens

Nurses assumed the responsibility for drawing lab specimens to reduce exposure of other HCWs.
A process was developed to allow the nurse to disinfect the lab collection vials and place 
them in a transport envelope that was received by a second nurse outside the room.

Donning and doffing PPE A PPE monitor (buddy) system and checklists were instituted to ensure strict compliance with 
infection prevention protocols.

Footwear Staff wore plastic clogs rather than using disposable shoe covers to minimize self-contamination 
during removal. Clogs were never worn outside the warm zone.

Cardiac arrest protocols Changes were made to minimize aerosolization and facilitate response.
•   Use of a bag-valve mask was always a two-person procedure using a HEPA filter. 
•  Intubation was performed using a videoscope, rapid sequence intubation protocol, and an 

endotracheal tube introducer (rather than stylet). The intubator always used a PAPR.
•  Portable automated external defibrillators and mini-Advanced Cardiovascular Life Support 

medication packs were placed strategically throughout the unit.

Environmental cleaning Nurses assumed responsibility for daily disinfection and cleaning in patient rooms.

Handoff communication Important parameters specific to the care of patients with COVID-19 were identified and use 
of a whiteboard in the main unit was implemented.

Minimizing exposure time 
during I.V. management

Extension tubing was used to place pumps outside the room, which allowed nurses to 
frequently check and titrate I.V. infusions without entering the room.

Communication between 
staff, patients, and family 
members

To minimize healthcare worker exposure yet ensure patients received the care they need, we 
implemented tablets and web meeting software in all patient rooms. This allowed practitio-
ners to assess patients and make treatment recommendations. Virtual conferencing technol-
ogy was also used to facilitate family communication with the patient and healthcare team.
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developed to safely transport patients 
for diagnostic testing, from the ED to 
an ICU, or from the non-ICU units 
to an ICU unit using predetermined 
routes. Personnel from the environ-
mental services department were also 
part of this team to ensure that eleva-
tors and hallways were disinfected 
appropriately after use.

The vascular access team inserted 
extended-use peripheral I.V. cath-
eters under ultrasound guidance if 
the patient did not require a central 
venous access device (CVAD).

The procedure team was com-
posed of senior surgical residents, 
who were available because they 
were not performing elective surger-
ies during the crisis. They inserted 
arterial catheters, CVADs, chest 
tubes, and dialysis catheters.

Critical care teams were com-
posed of an intensivist, an advanced 
practice nurse or resident, a critical 
care nurse, a support nurse, an RT, 
and a palliative care/bioethics spe-
cialist. The priority was to ensure 
that an intensivist and a critical care 
nurse were involved in the care of 
every critically ill patient.

All critical care nurse staffing oc-
curred through a central command 
center to facilitate the redeployment 
of staff from noncritical care units 
and pair them with an experienced 
critical care nurse. Additionally, 
some redeployed staff from office 
practices were educated to monitor 
donning and doffing PPE in the 
ICUs and assist with appropriate 
use of PPE.1

Nursing care delivery changed 
from a primary care model (one crit-
ical care nurse caring for two criti-
cally ill patients) to a team model 
with a critical care nurse and rede-
ployed nurse caring for five critically 
ill patients with COVID-19. Just-In-
Time Training was offered by the 
nursing education department to 
prepare step-down unit and high-
acuity nurses to assist with these 
ICU patients.4,5 Presented on mul-

tiple days at multiple times, educa-
tional sessions were based on the 
American Association of Critical-
Care Nurses’ online course for acute 
respiratory distress syndrome, com-
monly used critical care medica-
tions, prone positioning, and basic 
ventilator management. This course 
was expanded to include two more 
modules that covered concepts of 
hemodynamics, arterial catheters, 
noninvasive monitoring, and case 
simulation.

An intensivist oversaw the plan of 
care for patients in each ICU and in 
some cases worked collaboratively 
with a non-ICU physician such as a 
general surgeon or anesthesiologist 
who had received some basic train-
ing in critical care.

An RT was involved in the care of 
every endotracheally intubated pa-
tient. To achieve this goal, RTs need 
to adapt their care model: One RT 
was now responsible for up to 12 
intubated patients instead of the 
usual 6 to 8 intubated patients. Ad-
ditionally, many of the standard 
treatments and ventilator checks 
were bundled, much like the nurs-
ing care delivery process discussed 
below.

A palliative care clinical resource 
was included on the care team and 
assigned to each critical care unit to 
support families. During this time, 
they could not be present at the 
bedside yet were often faced with 
making difficult, heart-wrenching 
decisions.

Daily care of an ICU patient nor-
mally requires a nurse to enter and 
exit a patient’s room frequently over 
the course of an hour, but this was 
not an option during the pandemic. 
The delivery of nursing care to pa-
tients with COVID-19 was modified 
to minimize exposure time and to 
optimize use of PPE. Nursing care 
was bundled so that medication ad-
ministration, point-of-care glucose 
monitoring, phlebotomy, assess-
ments, and other patient-focused 
activities would occur at the same 
time rather than separately.

One of the most common reasons 
a nurse enters a patient’s room is to 
titrate an I.V. infusion. To facilitate 
titration and minimize the need to 
enter a patient’s room, one of our 
nurses successfully used extension 
tubing and placed the tubing under 
the door so the pump was accessible 
from outside the room. This practice 
was quickly adopted by others and 
became the way I.V. medications 
were delivered for all patients with 
COVID-19. Securement devices for 
indwelling urinary catheters and 
damage-free adhesive wall strips 
were used to help secure the tubing 
to the wall, keeping it off the floor 
and reducing risk of contamination.

Personnel from the 
environmental services 
department were part 

of the critical care 
transport team to 

ensure that hallways 
and elevators were 

disinfected after use.
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To prevent errors from misidentifi-
cation of patients and medications, 
bright neon room numbers were 
placed on the I.V. poles. A patient 
wristband was attached to the tubing 
outside the room as well.

We also used rapid infusion exten-
sion tubing for continuous renal re-
placement therapy (CRRT) in pa-
tients with renal failure, allowing us 
to maintain flow rates on our CRRT 
units outside of the patient’s room. 
Eventually small rubber grommets 
were placed in the walls by the facil-
ity’s engineering department and the 
tubing was threaded through the 
wall. This allowed us to place some 
of our ventilator screens outside of 
the room as well.

Communicating and replicating 
what was effective
The previously discussed workflows 
and processes were initially trialed 
on a small scale in a wing of the 
MICU. By the time we reached peak 
patient surge, we had effectively 
 replicated the small-scale model re-
fined in the MICU to an additional 
six COVID-19 ICUs. The following 
are key components used to replicate 
the unit model:
• Daily critical care clinical huddles 
were held with nursing leadership, 
intensivists, RT managers, and the 
CMO to provide updates from each 
COVID-19 ICU on the following: 
number of positive COVID-19 test 
results; number of patients enrolled 
in clinical trials; number of patients 
intubated, receiving paralytics and/or 
nitric oxide; number of patients be-
ing proned; and plan for the day. The 
topics discussed were drug supply 
issues, organizational surge planning 
(for example, new units opening), 
new evidence/guidelines that had 
been published, and changes to our 
treatment guidelines and/or algo-
rithms. Key points from daily up-
dates were then published in a 
 COVID-19 newsletter that was sent 
out through email and posted on the 

hospital’s COVID-19 web page. 
An online manual wi th important 
COVID-19 guidelines was also 
 provided for staff (see A wealth of 
 information online).

Baby monitors were employed so 
nurses could hear ventilator alarms 
in clinical areas where ventilator 
alarms were not centrally connected. 
This also facilitated communication 
with staff outside the room, espe-
cially when a PAPR was in use.

PPE donning and doffing posters 
were placed in all rooms. In addi-
tion, staff serving as PPE monitors 
were stationed outside rooms during 
the donning and doffing process to 
ensure correct procedure.

Central command communication 
boards were used on the unit with key 
patient information, such as  COVID 
test status, paralytic use, proning, use 
of nitric oxide, ICU length of stay, 
code status, and key treatments (such 
as clinical trial drugs, antivirals, ste-
roids, and convalescent plasma). Pa-
tient safety information placed on the 
glass door of patient rooms included 
QTc interval, turning times, airway 
pressures, and treatment plan.

Discharge instructions for home 
monitoring included information 
about post-ICU syndrome and our 
hospital’s critical care recovery sup-
port group.

Supporting critical care staff 
and patients’ family members
Due to the high acuity of their pa-
tients, the clinical team was often 
required to have very complex con-
versations with family members and 
other decision-makers. These con-
versations could not occur in person 
because state department of health 
regulations prevented visitors from 
entering the hospital during this 
time, with few exceptions. This re-
striction generated tremendous anxi-
ety for both family members and 
critical care staff and rendered the 
usual approaches to patient- and 
family-centered care very difficult to 
maintain.

It became vital to create a system 
for managing communication that 
ensured family members could ob-
tain information about their loved 
one but did not overwhelm clinical 
nurses and other clinicians with 
questions and requests. To address 
this need, we utilized the Zoom 
virtual conferencing system via a 
computer tablet on a gooseneck 
stand in every patient room. The unit 
receptionist would send the identi-
fied family member an email invita-
tion to access the virtual conferenc-
ing room specific for that patient. 
Family members were placed in the 
“lobby” until the nurse confirmed it 

A wealth of information online
Pandemic planning included giving staff access to an online manual with 
important guidelines, which included the following:
• procedure for using PAPRs
• procedure for obtaining a nasal swab specimen
•  COVID-19 isolation signage and criteria for removing patients from 

COVID-19 isolation
• intubation procedures
• modified Advanced Cardiovascular Life Support cardiac arrest algorithm
• transport procedures
• proning and self-proning procedures
• environmental cleaning procedures
• lab specimen collection procedures
• hazardous waste management procedures
•  escalation of care for patients on medical-surgical COVID-19 units who need to 

be admitted to a COVID-19 ICU.
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was appropriate to allow them ac-
cess. At that time, the nurse would 
update family members while they 
could see and speak with the patient, 
if the patient was able to communi-
cate with them. In some cases, family 
members requested that the video be 
left open so they could continually 
see the patient, and the nurses would 
simply turn the camera and micro-
phone off when they needed to pro-
vide privacy for patient care.

During end-of-life care, the online 
conferencing service allowed mul-
tiple family members to be present 
and to request that certain prayers, 
songs, poems, or last rites be pro-
vided by the nurse under the direc-
tion of the hospital chaplain. The 
conferencing service was also used 
for multidisciplinary family meet-
ings, an essential method of updating 
families and communicating with 
key decision-makers.

These families had significant 
emotional and psychological needs, 
and we felt it was important to en-
sure they were given ongoing sup-
port beyond what could be provided 
by the critical care team. We utilized 
redeployed patient experience liai-
sons, social workers, and pastoral 
care personnel to connect with these 
families and provide support and 
counseling to them. Our behavioral 
health team set up a virtual peer sup-
port group for family members. It 
met weekly and offered one-on-one 

counseling for family members who 
needed additional support.

Caring for critically ill patients 
with COVID-19 was physically ex-
hausting and emotionally draining 

for staff. Nurses often felt over-
whelmed, depressed, and anxious, 
all while being disconnected from 
their own family, friends, and com-
munity. It was vital for the mental 
health of our nurses to recognize the 
challenges they faced and provide 
psychological and emotional support 
from social workers, psychologists, 
and psychiatrists. Our organization 
facilitated several activities to address 
this critical need:
• A mental health support hotline for 
HCWs was created.
• Full or partial hotel costs were 
 covered for staff who did not want 
to return home due to concern 
about exposing family members to 
COVID-19.
• Many lunch and dinner donations 
were provided by the community.
• The hospital cafeteria stocked high-
use common shopping items such as 
paper towels, toilet paper, soap and 
hand sanitizers, milk, bread, cold 
cuts, and prepared meals so staff 
would not have to worry about going 
to a store to shop for their families.
• A virtual HCW support group was 
offered by our behavioral health and 
integrative medicine departments.

For some nurses, the toll of caring 
for patients with COVID-19 did not 
fully impact them until several weeks 
after the peak surge. In response to 
this feedback, the authors sent out a 
survey asking nurses to complete a 
self-assessment and inquiring wheth-
er they wanted information regarding 
mental health support for burnout 
and posttraumatic stress disorder. 
The results of the survey demonstrat-
ed that about 20% of our staff wanted 
additional resources and the opportu-
nity to participate in a formal debrief-
ing session. We provided several in-
person and virtual sessions offered 
with a mental health crisis specialist, 
which many of our staff attended.

Innovation and collaboration
The COVID-19 pandemic forced us 
to be innovative and collaborative. 
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The crisis created a stronger respect 
and regard for the contributions of 
each discipline as we collectively 
cared for some of the most critically 
ill patients we have ever encoun-
tered. The use of our guiding prin-
ciples helped us to not only survive 
the initial surge of patients with 
 COVID-19 but also to thrive as one 
of the hospitals at the center of this 
crisis.

As of February 2021, we had cared 
for 367 adult patients critically ill 
with COVID-19. The model we put 

in place to manage the initial surge of 
critically ill patients with COVID-19 
has been effectively utilized for suc-
cessive waves of the pandemic. ■
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