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Abstract

Background: We reported an early COVID-19 case in a
young patient in a Canadian community intensive care unit
(ICU) with severe acute respiratory syndrome (ARDS). We
discussed the management according to the recently pub-
lished Surviving Sepsis Guidelines on COVID-19. This will
provide critical care physicians important and timely infor-
mation on the management of severe COVID-19 using a
real case when critical care physicians are facing a surge
in COVID-19 cases. Many of the recommendations regard-
ing ARDS are extrapolated from previous literature in the
critically ill, with new information on the adjunctive use of
steroids, antivirals and immunomodulatory therapies now
emerging.

Case presentation: This is a case of a 39-year-old patient
in a community ICU in Southern Ontario, Canada, with se-
vere COVID-19 complicated by circulatory shock requiring
vasopressor support; severe ARDS requiring lung protec-
tive ventilation, use of a neuromuscular blocking agent,
proning, systemic corticosteroids and conservative fluid
management; and acute kidney injury requiring intermittent
hemodialysis. The management of this patient was guided
by the recently published Surviving Sepsis Guidelines on
COVID-19. He required vasopressor support for 2 days for
circulatory shock. After 12 days of mechanical ventilation,
the patient was liberated from the ventilator but remained
on intermittent hemodialysis. He was transferred to the
medical ward on day 14 of his hospital/ICU admission.

Conclusions: Healthcare professionals in critical care will
face a continued surge of critically ill COVID-19 patients

with ARDS in the coming weeks to months. Moreover, due
to the infectious nature of this disease, inter-hospital trans-
fer of these types of patients for higher levels of care will
be limited. As such, both academic and community ICUs
must be equipped to manage these critically ill patients with
COVID-19.
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Introduction

In December 2019, there was an emergence of a
novel coronavirus that caused a cluster of pneumonia
cases in Wuhan, China, now known as the coronavirus
disease (COVID-19). The causative virus was identified
as SARS-CoV2, a positive single-stranded RNA virus in
the same coronavirus family as SARS-CoV and MERS-
CoV [1]. COVID-19 was declared a pandemic by the
World Health Organization (WHO) on March 11, 2020.

As of April 8, 2020, more than 1.4 million cases
were confirmed worldwide with over 85,000 deaths
[2]. Approximately 5% of patients with COVID-19 infec-
tion progress to critical illness with respiratory failure
[3]. Therefore, the number of critically ill patients with
COVID-19 who will require intensive care unit (ICU) beds
is expected to rise across the globe in the coming weeks.
Although novel, there has already been a significant in-
flux of new information and studies from around the
world on this new illness. Recently, Canadian authors
have made recommendations on the management of
critically ill adults with COVID-19 through updates to
the Surviving Sepsis Campaign (SSC) [4]. Pertaining spe-
cifically to patient care, the guidelines describe several
strategies for adult patients with acute respiratory dis-
tress syndrome (ARDS) and shock. In the following case
study, we discuss the first 12-days of ICU management
of a young patient with COVID-19 complicated by ARDS,
circulatory shock, and renal failure outlining the practi-
cal application of the SSC in a critically ill patient in an
urban community hospital in Canada. Informed consent
was obtained from the patient and the Hamilton Inte-
grated Research Ethics Board (REB) has waived the re-
quirement of REB approval.

Case Presentation

In mid-March of 2020, a 39-year-old man was sent
home from an inpatient drug rehabilitation center in
Southern Ontario after an exposure to a caregiver who
was later confirmed to have COVID-19. A day after dis-
charge from the rehabilitation center, the patient expe-
rienced fever, chills, headache and shortness of breath.
Five days after discharge, he was tested for COVID-19
at an outpatient assessment clinic, then went home to
follow self-isolation precautions.

Seven days after discharge from the drug rehabilita-
tion center, the patient was brought to an emergency
department of a peripheral hospital in Southern Ontario
with a presenting symptom of shortness of breath. On
physical examination, he was found to be hypoxemic
with an oxygen saturation of 70% on ambient air. He
was placed on supplemental oxygen via Venturi mask
at 15 litres/minute with an improvement of oxygen sat-
uration to 90%. His presenting temperature was 37.9°
Celsius. His initial blood pressure was 150/75 mmHg.
He was found to be tachypneic with respiratory rate of
36 breaths per minute and tachycardic with pulse rate
of 120 beats per minute. On examination, he was alert
with a Glasgow Coma Score of 15, with distant heart
sounds and scattered crackles on chest auscultation.

Due to worsening hypoxemia, the patient was in-
tubated in a negative pressure room in the emergency
department. A first attempt was made by the respira-
tory therapist which was unsuccessful. Subsequently,
he was intubated by an emergency physician with the
use of midazolam (10 mg), propofol (300 mg in divided
doses), and succinylcholine (200 mg in divided doses).
Shortly after intubation, he was placed on pressure con-

Figure 1: Progression of chest radiographs of 39-year-old patient with SARS-CoV-2. Figures are lettered in consecutive
order. A) lllustrates the patient at initial presentation (Day 1); B) taken on Day 3; C) taken on Day 4; D) taken on Day 5;
E) taken on Day 6; F) taken on Day 7; G) taken on Day 8; H) taken on Day 9.

Khalid et al. Clin Med Rev Case Rep 2020, 7:306

e Page 2 of 8 o



https://doi.org/10.23937/2378-3656/1410306

DOI: 10.23937/2378-3656/1410306

ISSN: 2378-3656

trol ventilation with a driving pressure of 15 cmH,0O and
a positive end expiratory pressure (PEEP) of 15 cmH,0.
Despite being placed on fraction of inspire oxygen (FiO,)
of 100%, he remained hypoxemic with oxygen satu-
ration between 70-80%. As such, he was placed on a
neuromuscular blocking agent (NMBA) for patient-ven-
tilator asynchrony. He was also started on piperacillin/
tazobactam for community acquired pneumonia.

The patient’s medical history included class Il obesi-
ty, hypertension, depression, anxiety, recreational drug
use (cocaine and opioids) and previously undiagnosed
diabetes (diagnosed after admission to ICU). His home
medications consisted of candesartan, escitalopram, ar-
iprazole and trazodone.

A plain film chest radiograph was performed, which
was reported as bilateral alveolar infiltrates with con-
solidation (Figure 1). His initial leukocyte count was
5,600 millions/L and his lymphocyte count was low
at 900 millions/L, with a neutrophil:lymphocyte ratio
of 7.54. His initial creatinine was normal at 93 micro-
mol/L. His arterial blood gas after intubation showed
a pH of 7.19, pCO, of 84 mmHg, pO, of 70 mmHg. His
Pa0,:Fi0, was 70, meeting criteria for severe disease
defined as a PaO,:FiO, ratio of < 200. (see Table 1, for
his laboratory values).

A nasopharyngeal swab specimen was obtained in
the emergency department and sent for detection of vi-
ral respiratory pathogens by real-time polymerase chain
reaction (PCR) for SARS-CoV 2 Envelope gene; this was
reported back as positive within 24 hours in a laboratory
in the local region.

Due to persistent hypoxemia, he was then trans-
ferred to the ICU of a dedicated COVID-19 community
hospital in the same region on the same day of his
emergency room presentation for further care. The
patient was placed in a negative pressure room and
airborne precautions were undertaken by all health-
care workers.

The patient was hemodynamically unstable initially
and required vasopressor support (Norepinephrine 1-8
mcg/min). A conservative fluid strategy was adopted in
the management of this patient to maintain the patient
near euvolemic status. This patient was weaned off the
vasopressor on the second day of ICU admission (See
Table 2, for details of his vitals and vasopressor medi-
cation).

The patient’s course was complicated by evidence of
severe ARDS with a PaO,:FiO, ratio of 70. He was deeply
sedated with continuous infusion of propofol, midaz-
olam and fentanyl. He was also placed on continuous
infusion of a NMBA, cisatracurium, to aid in patient-ven-
tilator synchrony. A recruitment maneuver was em-
ployed (PEEP of 40 cmH,O for 40 seconds). A proning
procedure was undertaken daily for 16 hours for four
days for severe hypoxemia. It was noteworthy that his

Khalid et al. Clin Med Rev Case Rep 2020, 7:306

PaO,:FiO, ratio improved from 70 to > 200 when he was
placed in prone position and his oxygen requirement
decreased from FiO, of 100% to 40%. A lung protective
ventilatory strategy was employed with high PEEP and
low tidal volume (4-8 mL/kg predicted body weight).
As recommended by the SSC COVID-19 Guidelines, the
patient was placed on systemic corticosteroid for ARDS
(see Table 3, for details on the ARDS management of
this patient).

His course was further complicated by acute kidney
injury that necessitated renal replacement therapy in
the form of intermittent hemodialysis. From the antimi-
crobial point of view, he was placed on piperacillin/ta-
zobactam, azithromycin and oseltamivir initially. When
his nasopharyngeal test result returned, oseltamivir
was discontinued. Subsequently, piperacillin/tazobact-
am was discontinued, azithromycin was continued for
5 days in total and ceftriaxone was started for 4 days in
total. A urinary Legionella antigen test was negative. An
endotracheal aspirate was sent for microbiology on his
second day of ICU admission and grew Staphylococcus
aureus that was methicillin sensitive and cefazolin was
started on day 7 of his ICU admission for superimposed
bacterial pneumonia (see Table 4, for details of his anti-
microbial administration).

Given the uncertainty of the relationship between
angiotensin receptor blockers (ARB), in this case, can-
desartan, and ARDS secondary to COVID-19, the health-
care team did not continue it during his ICU stay. Addi-
tionally, the patient was initially hypotensive and suf-
fered from kidney injury which precluded the re-initia-
tion of candesartan.

We followed this patient for the first 12-days of
his ICU stay. During this time, his circulatory shock re-
solved, the severity of his ARDS improved after the use
of a NMBA and proning. He was extubated on day 12
successfully and was subsequently transferred out of
the ICU. However, he remained on intermittent hemo-
dialysis.

Discussion and Conclusions

When patients with COVID-19 present to the ICU
with respiratory failure, supportive care with mechan-
ical ventilation continues to be the mainstay of treat-
ment. We continued to use low tidal volume ventilation
(LTVV) (4-8 mL/kg of predicted body weight) and lim-
iting plateau pressures to < 30 cmH,0 in line with cur-
rent ARDS management. The SSC COVID-19 Critical Care
guidelines continue to endorse this practice due to the
large quantity of evidence that points to its benefit in
the general ARDS population as well as its low cost and
ease of implementation [4]. LTVV [5] along with limiting
plateau pressure [6] can reduce ventilator-induced lung
injury (VILI) and consequently can reduce associated
secondary multiorgan failure of patients with ARDS [7].

Our patient additionally required proning due to se-
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vere hypoxic respiratory failure. Early proning has been
established in the ARDS literature to decrease mortality
most prominently from the PROSEVA trial, a landmark
multi-center randomized control trial [8]. The results
have been reinforced by subsequent meta-analysis [9]
for use in moderate to severe ARDS. Approximately 5%
of patients with COVID-19 infection progress to critical
illness with respiratory failure [3] with imaging showing
progression from diffuse bilateral ground glass opacities
to consolidation and mixed pattern [10]. This pattern is
consistent with ARDS and suggests that same physiolog-
ical mechanism for improving oxygenation applies with
proning. Complications of proning are notably that of
endotracheal tube (ETT) obstruction [9]. In our practice,
difficulty included the lack of familiarity with a proning
protocol and the number of personnel required. Due
to the risk of accidental extubation or disconnection of
the ventilator circuit [11], our institution has regarded
this procedure as an aerosol generating medical proce-
dure. This raises a practical implications with increased
amounts of personal protective equipment (PPE) re-
quired, during a time of PPE shortage [12]. There can be
a significant delay in therapy if ETT obstruction occurs
due to time required for PPE donning. Currently the SSC
guidelines suggest the use of proning for 12-16 hours
for moderate to severe ARDS in COVID-19 patients [4].

Our patient received a course of systemic cortico-
steroid for severe ARDS. There is currently conflict-
ing evidence on use of systemic corticosteroids in
ventilated patients with COVID-19, and ARDS. Early
evidence from China from retrospective analysis sug-
gests decreased risk of death, and improved oxygen-
ation with corticosteroids [13,14]. Previous literature
on SARS-CoV 2003 and MERS-CoV showed increased
and prolonged viral load with the use of corticoste-
roids [15,16]. Corticosteroid usage in severe influ-
enza was also associated with increased mortality
and infections [17]. Overall, the current SSC recom-
mendation is against the use of routine steroids in
COVID-19. However, in the setting of ARDS, they rec-
ommended the use of corticosteroids [4].

Various clinicians and researchers have noted that
SARS-CoV-2 binds to target cells through Angiotensin
Converting Enzyme 2 (ACE2) and that the expression of
ACE2 is increased in patients with diabetes, and those
treated with ACE inhibitors and ARBs [18]. Theoretical-
ly, treatment with these agents may increase the risk
of developing severe COVID-19 [18]. However, other

Table 4: Antibiotics and Antiviral administered throughout the patient's admission to the Intensive Care Unit.

studies have also illustrated that higher levels of ACE2
are protective against ARDS, and ARBs upregulate the
g activity of ACE2 [19]. Therefore, despite theoretical con-
§ cerns, the Canadian Cardiovascular Society support the
- R continuation of RAAS (renin-angiotensin-aldosterone
= 8 £ c ° £l system) inhibitors in otherwise stable patients with
c O =
T §=2§5c ¢z COVID-19 [20].
o 5 £ X = EE
o 9 o o
[/ ] E o © N = E . . . . ’
S E o 2 E 8 ET A point of interest is that our patient’s neutro-
c T 2 0 0 0 N @ . . ..
= <@ >00 <O phil:lymphocyte ratio was elevated on admission to
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hospital and remained elevated. One study has used a
neutrophil: lymphocyte ratio of > 3.13 as a risk factor for
severe ARDS [21]. This warrants further investigation to
predict which patients with COVID-19 may go on to re-
spiratory failure and need closer monitoring.

Currently, there are no effective antiviral or immu-
nomodulatory therapies for the treatment of COVID-19
infection of any severity, including ARDS. The largest
randomized trial to date using lopinavir/ritonavir did
not find any difference between the two arms. Howev-
er, the timing of administration of the study drug was
thought to be too late to alter disease outcomes [22].
Another clinical trial made headlines regarding the use
of combined azithromycin and hydroxychloroquine.
However, the limitations of this trial include non-ran-
domization, non-blinding and a large proportion of pa-
tients lost to follow-up [23]. There are several trials be-
ing launched in Canada, the largest of these being the
“Multi-center, Adaptive, Randomized, Open-label, Con-
trolled Clinical Trial of the Safety and Efficacy of Investi-
gational Therapeutics for the Treatment of COVID-19 in
Hospitalized Patients (CATCO)”, which will use lopinavir/
ritonavir vs. hydroxychloroquine vs. remdesivir vs. opti-
mized supportive care. Another large randomized trial,
“Anti-Coronavirus Therapies to prevent progression of
COVID-19 (ACT)” will use a combination of chloroquine
and azithromycin. Both trials will include critically ill pa-
tients with ARDS.

There is still only early studies and indirect evi-
dence to guide therapy on critically ill patients with
COVID-19. This case outlines our early experience at
a community hospital using currently available guide-
lines, specifically in the management of severe ARDS
secondary to COVID-19. Ongoing studies are needed
such as ACT and CATCO to expedite research on ef-
fective treatment.

Ethics Approval and Consent to Participate

Informed consent was obtained from the patient
and the Hamilton Integrated Research Ethics Board
(REB) has waived the requirement of REB approval.

Consent for Publication

We obtained verbal consent by discussing the con-
sent in person with the patient in the presence of a bed-
side registered nurse as a witness. The patient was too
weak to actually sign the consent. Due to the pandemic
and restricted visiting policy, we were not able to ob-
tain a written consent from his substitute decision mak-
er (SDH) either. However, we have obtained telephone
consent from his SDM as well. A copy of the consent
form obtained verbally is available for review by the Ed-
itor of this journal.
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