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Abstract

The coronavirus disease 2019 pandemic had deleterious effects on the healthcare
systems around the world. To increase intensive care units (ICUs) bed capacities,
multiple adaptations had to be made to increase surge capacity. In this editorial,
we demonstrate the changes made by an ICU of a midwest community hospital in
the United States. These changes included moving patients that used to be
managed in the ICU to progressive care units, such as patients requiring non-
invasive ventilation and high flow nasal cannula, ST-elevation myocardial
infarction patients, and post-neurosurgery patients. Additionally, newer tactics
were applied to the processes of assessing oxygen supply and demand, patient
care rounds, and post-ICU monitoring.

Key Words: COVID-19; Pandemics; Oxygen; Intensive care units; ST elevation myo-
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Core Tip: In this editorial, we demonstrate how the coronavirus disease 2019 pandemic changed our lives
in the intensive care unit (ICU), especially in the management of surge capacity and allocation of
resources in a 10-bed ICU of a United States suburban midwest community hospital. These strategies
included managing complex patients in our progressive care unit, assessing oxygen supply and demand,
performing patient care rounds, and post-ICU monitoring.

Citation: Khedr A, Rokser D, Borge J, Rushing H, Zoesch G, Johnson W, Wang HY, Lanz A, Bartlett BN, Poehler
J, Surani S, Khan SA. Intensive care unit adaptations in the COVID-19 pandemic: Lessons learned. World J Virol
2022; 11(6): 394-398
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INTRODUCTION

“Calamity tempestuous, oracle of destruction, ravishing through nations, ordained to devastation,
negator of humanity, the annihilation of grace” is how our colleague depicted the coronavirus disease
2019 (COVID-19) pandemic in a recently authored poem[1]. The COVID-19 pandemic has wreaked
havoc on healthcare systems all around the world[2,3]. To increase bed capacities and resources, elective
surgeries were postponed[4]. Innovative approaches were implemented to perform virtual visits and
perform patient care rounds[5,6]. Some hospitals have implemented structural modifications and
changed strategies of resource allocation to face the intensive care unit (ICU) surge capacity and the
sudden increased demand for invasive mechanical ventilation[7,8].

To meet the need for increasing demand for ICU beds, our staff at Mayo Clinic Health System
(MCHS) in Mankato worked tirelessly to maximize our ICU capacity while maintaining high-quality
patient care. MCHS Mankato is a 161-bed community hospital with a 15-bed multispecialty ICU staffed
24/7 by intensivists fellowship trained in critical care, a part of the Mayo Clinic enterprise in Southern
Minnesota. A 19- bed progressive care unit (PCU) staffed by our hospitalist team manages patients with
less acuity. Admission guidelines for both units are as per the Society of Critical Care Medicine
admission criteria.

Over 80000 COVID-19 cases were diagnosed in Minnesota by September 2020[9]. Additionally, due to
nationwide bed and staff shortages[2], we had to maximize our capacity to have an ICU literally
without walls. Our multidisciplinary team determined that mitigation was required to overcome limited
capacity[2,10,11]. Alterations to our daily routine had to be made with shared decision-making and
increased communication across specialties[7]. In this editorial, we are providing a brief overview of
these efforts and outcomes between November 2020 and December 2021.

PCU for do not resuscitate/do not intubate patients requiring noninvasive ventilation

Patients utilizing noninvasive ventilation (NIV) with do not resuscitate (DNR)/do not intubate (DNI)
status were managed in the ICU prior to the pandemic. A collaboration between the critical care team,
respiratory therapy, nursing, and hospitalist team was established to manage patients requiring NIV in
the PCU. The Critical Care team managed the NIV, and the hospitalist group provided additional
medical management. The challenges of this placement included a greater need for communication
between very busy teams, and a potential urgent need for critical care beds if hemodynamic instability
developed. Prior to November 2020, only 13 DNR/DNI patients were ever managed with NIV in the
PCU. A total of 22 patients requiring NIV were managed during the last two months of 2020 (> 69.2%
increase), with 79 total NIV patients being admitted to the PCU in 2021 (> 125.7% increase). This
approach was found to be especially helpful for patients with prolonged respiratory failure, such as was
seen with COVID-19[12,13].

ST-elevation myocardial infarction patients to the PCU

Prior to COVID-19, ST-elevation myocardial infarction (STEMI) patients were admitted to the ICU. Due
to the need for more ICU beds, Critical Care, Cardiology, hospitalists, and nursing staff collaborated to
manage hemodynamically stable STEMI patients in the PCU. A previous study showed that although >
80% of stable patients with STEMI are treated in the ICU after primary percutaneous coronary
intervention, the risk for developing a complication requiring ICU care is 16%, which confirmed that
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ICU was overutilized by stable STEMI patients[14]. Challenges to this approach included the necessity
for enhanced cardiac education provided to the PCU nurses, increased requirement for more
multidisciplinary coordination, and the urgent need for an ICU bed if hemodynamic instability occurs.
After our adaptations, STEMI ICU admissions decreased from 107 (156 total STEMI cases) in 2020 to 51
(141 total STEMI cases) in 2021, a total reduction of 32.4%. There were no adverse events reported with
this strategy.

Evaluating placement of post-operative neurosurgery patients

Before COVID-19, neurosurgical patients who underwent complex procedures were frequently
managed post-operatively in the ICU regardless of hemodynamic stability. The neurosurgical and
critical care teams implemented a collaborative process to assess each case for ICU appropriateness[15-
17]. Those who did not need active ICU intervention (e.g., pressors, intracranial monitoring, advanced
oxygen therapy) were admitted to the PCU for management. Limitations of this approach included
nurse training, the need for increased multidisciplinary collaboration, and the need for an emergent bed
within the ICU if decompensation occurred. Prior to November, 28 of 61 post-operative neurosurgical
patients were admitted to the ICU in 2020. From November 2020 through December 2020, 9 of 14
patients were managed in PCU. Sixty-two out of 109 post-operative neurosurgical cases were admitted
to ICU in 2021.

High flow nasal cannula in PCU

Patients requiring greater than 0.60 FiO, using high flow nasal cannula (HFNC) were transferred to the
ICU prior to November 2020. It was determined that all HFNC patients, regardless of code status or
FiO, requirement, would be managed in the PCU unless the additional need for ICU admission
occurred[18-20]. Nursing, respiratory therapy, and provider comfort were initial challenges. Before
November 2020, 71 patients were managed in the PCU with HFNC requiring less than 0.6 FiO,. From
November 2020 until the end of 2021, a total of 187 patients were treated in PCU with HFNC, an
increase of 116%. Many COVID-19 cases required prolonged HFNC without additional adjunctive
critical care management, which opened ICU beds for patients requiring more complex support such as
invasive mechanical ventilation[19,21].

Oxygen supply/demand assessment

Due to fixed medical gas availability, daily meetings between the respiratory therapy and critical care
teams were conducted to evaluate oxygen consumption and demand. A report created in the electronic
medical record delivered real-time data regarding oxygen devices in use. Medical gas pressure alarm
values alerted the team to wean oxygen or change the patient to an alternative oxygen-conserving
device if the gas supply reached a critical level. During times when the hospital oxygen supply reached
a critically low level, ICU physicians and respiratory therapists assessed all HFNC patients for judicious
use. In appropriate cases, NIV was utilized temporarily to decrease oxygen consumption while working
on alternative approaches to minimize use. Additional attention was given to shutting off oxygen
devices when not in use. Other tools and criteria were developed to assess oxygen resources and distri-
bution[22,23].

Collaborate team care rounds with social distancing and visitor restrictions

A multidisciplinary approach is necessary to manage critically ill patients, and daily team rounds are an
essential component of the ICU routine. Many critically ill patients cannot make medical decisions and
rely on family members for assistance. During the COVID-19 pandemic, this was complicated by visitor
restrictions resulting in family members calling 24/7 to receive updates and to advocate for patients.
Calls were often accompanied by emotions such as anger, guilt, fear, frustration, and sadness related to
the inability to be at the bedside. For the patients being alone posed a higher risk of ICU delirium. A
telemedicine approach was adopted to involve the patient’s family and maintain social distancing
between the interdisciplinary team members, including the physician, advanced practice provider,
respiratory team, nurses, pharmacist, dietician, and therapists[6,24]. During rounds via conference call,
each team member would give a progress update and present their plan of care for the day. The
physician or advanced practice provider would then summarize the plan of care and answer any
questions the family had. The family was encouraged to participate throughout the rounding process
actively and stay on the line for the entire process, typically about 10 min per patient[6]. Prior to the
pandemic, both patients and families participated in the ICU interdisciplinary team rounds which were
always conducted at the bedside. Due to the risk of exposure, the need to conserve full personal
protective equipment, and the restricted visitor policy this approach was adopted. We wanted the
families to receive real-time updates and assessments from the entire interdisciplinary team. Our rounds
were a small gesture to lessen the emotional burden and were valued by family members. The ICU team
also arranged virtual zoom or other video calls with patients and their families daily to reduce the risk
of ICU delirium.
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Post-ICU monitoring

Prior to the COVID-19 pandemic, ICU patients were typically monitored for 24 h in the ICU after
receiving substantial life support (e.g., mechanical ventilation, vasopressors, continuous renal
replacement therapy). In response to increased demand for critical care beds across midwest America,
ICU patients were moved to lower acuity beds at the earliest appropriate opportunity. To prevent ICU
readmissions, rapid response nurses and virtual ICU providers (Mayo Clinic Enhanced Critical Care)
followed every critical care discharge for 48 h regardless of hospital location. This practice has been
used in different ways and has proved to decrease ICU mortality and hospital length of stay[25,26].
With this intervention, the ICU readmission rate remained low at 2% much lower than national data.
Additionally, this provided extra support to hospitalists and nurses unfamiliar with managing patients
immediately following ICU-level care.

CONCLUSION

Despite the significant increase in acuity within the ICU, the multidisciplinary team maintained a total
ICU mortality rate index of 0.92 and a COVID-19 mortality rate index of 0.37. The length of stay index
for the total ICU population was 0.95 and 1.39 for patients diagnosed with COVID-19. These numbers
are impressive as they were achieved despite ICU acuity increasing as more stable patients, such as
hemodynamically intact STEMI and post-operative neurosurgical patients, were transitioned to PCU
care. Each member of the multidisciplinary team was crucial to our success. By maximizing our ICU
resources and capacity, these interventions allowed us to better serve our community. The COVID-19
pandemic is not the last crisis that the world will face. This is the time for the call to action for the
institutions to have alternative innovative strategies and learn the lesson from their shortcomings
during the COVID-19 pandemic. This narrative is a prelude to our efforts and may be beneficial to other
hospitals in case of another crisis.
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