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Editorial

Message from the Editor-in-Chief
The Next Phase in the Management of the
COVID-19 Pandemic: A Discussion of Trade-Offs of
Different Strategies
The first phase in managing the coronavirus pandemic has largely omitted
a discussion of trade-offs of different pandemic management strategies,
and rightly so. The strategy enacted by our government leaders under the
advisement of public health professionals has been largely unidirectional: to
impose widespread – even by wartime standards – societal restrictions that
severely limit human-to-human contact while accepting the associated, and
in many areas devastating, economic consequences. The target endpoint
has been clear: to mitigate infection spread and allow time for health care
institutions and systems to prepare for immediate and future “surges”
of coronavirus-related infection and hospitalizations. Our society and
profession have responded admirably in adhering to these restrictions
and in achieving the desired endpoint.
The next phase in managing the pandemic warrants candid, bidirectional
discussions of the trade-offs of a broader versus targeted strategy for
restrictions to in-person interactions. This discussion is needed because the
next endpoint, that is the availability of a coronavirus vaccine, is at least 12
months away from now, probably 24 months away, and possibly longer.1–3
Healthcare professionals can have a pivotal role in this discussion
and debate due to the tremendous influence they currently wield to advise
institutions and governments on policy decisions. As general internists,
we frequently deal with trade-offs when deciding about the benefits and
risks of a diagnostic test, an intervention or a treatment; these trade-offs
consider NNTs versus NNHs, the impact of events prevented versus caused,
QUALYs gained versus costs incurred, all alongside patient-centric values
and preferences. Engagement by healthcare professionals can occur at a
broader level with public health professionals or governments (federal and
provincial) for discussions as to the long-term economic consequences of
broader versus targeted restrictions to in-person interactions. Closer to
home, we can engage our local institutions or provincial governments to
discuss and debate trade-offs to managing the next phase of the pandemic;
this can occur in at least two areas.
The first is to consider the trade-offs of virtual versus in-person
medical care. It can be argued that although virtual care is not new and
will continue in an expanded capacity, it should not routinely replace the
meticulous attention to detail, personal engagement, and the humanity that
can only be fully provided through in-person (but protected4) encounters.
In terms of balancing risks, this should consider the risks of infection
spread in a protected in-person environment against the putatively higher
risks of harm or deterioration of health status to patients with a virtual
visit-focused approach. It is important to acknowledge that COVID-19 has
disproportionately devastating effects on the elderly, especially those who
reside in long-term care facilities: overall infection fatality rates of 10.7%
in those 60–79 years old, and 31.4% in those >80 years old5 – though these
fatality rates are likely much lower in persons without comorbidities.6 These
vulnerable groups need meticulous protection during in-person health
assessments.4 On the other hand, we are starting to uncover the collateral
health consequences of societal isolation and limits on in-person access
to health care, which include higher than expected rates of cardiovascular
events and overall mortality, even after accounting for COVID-19 deaths.7,8
The second is to consider the trade-offs of virtual versus in-person
learning. Herein, it can be argued that we need to get our students and
learners – children, adolescents, young adults – back to school and in the
4
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clinical environment ASAP, meaning in September 2020. For this issue,
the trade-offs appear more one-sided: the associated benefits of allowing
learners to return to school are likely to outweigh the harms done through
continued remote schooling and learning for the next 12 to 24 months. In
terms of balancing risks of in-person versus virtual learning, COVID-19
appears to disproportionately spare young people: overall infection fatality
rates of 0.06% in those <19 years old, and 0.11% in those 20–39 years old5 –
though these fatality rates are likely lower in persons without comorbidities.6
An in-person strategy will come with caveats so that vulnerable contacts
are protected. Students in schools will benefit from in-person interactions
with their peers and teachers to develop essential socialization and learning
skills. Learners in the medical field will reap immeasurable benefits from
having (protected) in-person encounters with patients.
There will be counter-arguments and criticisms to such bidirectional,
trade-off-based discussions – this is welcome and needed. For example, it
might be argued that although coronavirus-related fatalities in otherwise
healthy young people are very rare, we are uncertain about long-term
infection-related morbidity. Admittedly, an assessment of trade-offs will
accept some uncertainty but this goes both ways: we are also uncertain
about the negative consequences of long-term remote learning. There is
also the overarching uncertainty that a vaccine, if available in 12 to 24
months, will be sufficiently effective to prevent infection.
In the coming days and weeks, medical professionals can have an
important role to discuss and debate different strategies and trade-offs in
managing the next phase of the pandemic. Let us engage in this discussion
in a vigorous, bidirectional, and candid manner to achieve a balanced
way forward.
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Message du rédacteur en chef
La prochaine phase dans la gestion de la
pandémie de COVID-19 : Une discussion sur les
compromis des différentes stratégies
La première phase de la gestion de la pandémie de coronavirus a largement
omis de discuter des compromis entre les différentes stratégies de gestion
de la pandémie, et ce à juste titre. La stratégie adoptée par nos chefs de
gouvernement, sur les conseils des professionnels de la santé publique, a été
largement unidirectionnelle : imposer des restrictions sociétales généralisées même selon les normes en vigueur en temps de guerre - qui limitent
fortement les contacts entre humains tout en acceptant les conséquences
économiques associées, et dans de nombreuses régions, dévastatrices.
L’objectif final a été clair : atténuer la propagation de l’infection et donner
aux établissements et aux systèmes de soins de santé le temps de se préparer
aux “poussées” immédiates et futures d’infections et d’hospitalisations liées
aux coronavirus. Notre société et notre profession ont réagi de manière
admirable en respectant ces restrictions et en atteignant le point final souhaité.
La prochaine phase de la gestion de la pandémie justifie des discussions
franches et bidirectionnelles sur les compromis à faire entre une stratégie
plus large et une stratégie ciblée de restriction des interactions en personne.
Cette discussion est nécessaire parce que le prochain objectif, à savoir la
disponibilité d’un vaccin contre les coronavirus, doit être atteint dans au
moins 12 mois, probablement dans 24 mois, voire plus longtemps1-3.
Les professionnels de la santé peuvent jouer un rôle central dans cette
discussion et ce débat en raison de l’influence considérable qu’ils exercent
actuellement pour conseiller les institutions et les gouvernements sur les
décisions politiques. En tant qu’internistes généralistes, nous sommes souvent
confrontés à des compromis lorsque nous décidons des avantages et des
risques d’un test de diagnostic, d’une intervention ou d’un traitement ; ces
compromis prennent en compte les NST par rapport aux NNH, l’impact
des événements évités par rapport à ceux qui ont été causés, les QUALITÉS
obtenues par rapport aux coûts encourus, le tout en tenant compte des
valeurs et des préférences des patients. L’engagement des professionnels
de la santé peut se faire à un niveau plus large avec les professionnels de la
santé publique ou les gouvernements (fédéral et provincial) pour discuter
des conséquences économiques à long terme de restrictions plus larges ou
ciblées des interactions en personne. Plus près de chez nous, nous pouvons
engager nos institutions locales ou les gouvernements provinciaux à discuter
et à débattre des compromis à faire pour gérer la prochaine phase de la
pandémie ; cela peut se produire dans au moins deux domaines.
Le premier est d’envisager les compromis entre les soins médicaux
virtuels et les soins médicaux en personne. On peut affirmer que, bien
que les soins virtuels ne soient pas nouveaux et qu’ils se poursuivront à un
rythme accéléré, ils ne devraient pas remplacer systématiquement l’attention
méticuleuse portée aux détails, l’engagement personnel et l’humanité qui
ne peuvent être pleinement fournis que par des rencontres en personne
(mais protégées4). Pour ce qui est de l’équilibre des risques, il convient de
prendre en considération les risques de propagation de l’infection dans un
environnement protégé en personne par rapport aux risques supposés plus
élevés de préjudice ou de détérioration de l’état de santé des patients dans
le cadre d’une approche axée sur les visites virtuelles. Il est important de
reconnaître que COVID-19 a des effets dévastateurs disproportionnés sur
les personnes âgées, en particulier celles qui résident dans des établissements
de soins de longue durée : les taux globaux de mortalité due à l’infection
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sont de 10,7% chez les 60-79 ans et de 31,4% chez les >80 ans5 - bien que
ces taux de mortalité soient probablement beaucoup plus faibles chez les
personnes sans comorbidité.6 D’autre part, nous commençons à découvrir
les conséquences sanitaires collatérales de l’isolement de la société et les
limites de l’accès aux soins de santé en personne, qui comprennent des
taux d’événements cardiovasculaires et de mortalité globale plus élevés que
prévu, même après avoir pris en compte les décès dus aux COVID-19.7,8
La seconde consiste à examiner les compromis entre l’apprentissage
virtuel et l’apprentissage en personne. Dans ce contexte, on peut affirmer
que nous devons ramener nos étudiants et apprenants - enfants, adolescents,
jeunes adultes - à l’école et dans l’environnement clinique le plus rapidement
possible, c’est-à-dire en septembre 2020. Pour cette question, les compromis
semblent plus unilatéraux : les avantages associés au retour des apprenants à
l’école l’emporteront probablement sur les inconvénients de la poursuite de
l’enseignement et de l’apprentissage à distance pendant les 12 à 24 prochains
mois. En termes d’équilibre entre les risques de l’apprentissage en personne et
de l’apprentissage virtuel, COVID-19 semble épargner les jeunes de manière
disproportionnée : les taux globaux de mortalité due à l’infection sont de
0,06% chez les moins de 19 ans et de 0,11% chez les 20-39 ans5 - bien que
ces taux de mortalité soient probablement plus faibles chez les personnes
sans comorbidité6. Les élèves des écoles bénéficieront des interactions
en personne avec leurs pairs et leurs enseignants pour développer des
compétences essentielles de socialisation et d’apprentissage. Les apprenants
dans le domaine médical tireront des avantages incommensurables des
rencontres (protégées) en personne avec les patients.
Il y aura des contre-arguments et des critiques à de telles discussions
bidirectionnelles, basées sur des compromis - c’est bienvenu
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Letter to the Editor

Dear Dr Douketis

May 23, 2020

I am delighted to see CJGIM publish a supplement on Heart Failure, prognosis, management and treatment.
I would like to make 2 comments.
Firstly, I read from cover to cover, but could not see reference to ‘Obstructive Sleep Apnea’ as a significant cause of HFrEF.
Internists should be aware of this important condition as a factor in causation, and potential target for treatment.
Secondly, much is written about expensive drugs and complicated devices in treating advanced disease. It should be said that
young-presentations and heart-transplant-candidacy are much less common issues in the population we see the most, the frail
elderly. These individuals may benefit more from ‘slow medicine’ and a palliative care referral, when end-of-life reality trumps
unreasonable optimism.
Yours truly,
Hector M Baillie MD FRCPC
Heart Failure Clinic, Nanaimo BC
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Commentary

COVID-19: A Comprehensive Overview
Hira Amir, MD and Ally PH Prebtani, BScPhm, MD, FRCPC
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Abstract
Coronaviruses are important pathogens reported in humans and animals. A novel coronavirus,
formally known as Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), was
identified as a cause of pneumonia cases in Wuhan, China, in late 2019. Since its outbreak in
China, it has disproportionately affected many countries. Coronavirus disease 2019 (COVID-19)
was officially declared a pandemic on March 11, 2020 and remains a global concern. A spectrum
of disease severity has been reported with a variable course of illness from mild upper respiratory
symptoms, pneumonia to acute respiratory distress syndrome (ARDS), shock, multiorgan
dysfunction and death. The worldwide dissemination of the virus justifies the global efforts in
identifying potential treatment strategies and a vaccine for improved clinical and long-term
outcomes. This article will reflect on human viral replication and transmission, variable clinical
presentation, assessment, treatment and discussion of complications. Isolation precautions
according to infection prevention and control including protective apparel will be discussed
with emphasis on criteria for discontinuation of transmission precaution.

Methods
We carefully conducted a literature review for the pathogenesis,
microbiology, clinical presentation, diagnosis and available
effective management and prevention options for COVID 19.
The articles for review were primarily retrieved from UpToDate,
WHO, PubMed, Elsevier, Medscape and peer-reviewed journal
articles including The New England Journal of Medicine (NEJM),
Journal of American Medical Association (JAMA), The Lancet, and
Canadian Medical Association Journal (CMAJ) using ‘COVID
19’, ‘SARS-CoV2’, and ‘Human Coronavirus’ as keywords for
our search. Most articles were dated between January to April
2020. We screened the references provided in most publication to
avoid errors of missing publications. We restricted our search to
publications in English and excluded abstracts from conferences
and observations.

Virology and Pathogenesis
The coronavirus belongs to a family within Nidovirale order
that uses nested set of mRNAs to replicate. Human coronavirus
Canadian Journal of General Internal Medicine
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is from two of the four genera of virus family: alpha and beta
coronaviruses.1 The pathogen, which is a beta coronavirus, is
similar to SARS (Severe Acute Respiratory Syndrome) and MERS
(Middle Eastern Respiratory Syndrome).1 The Angiotensin
Converting Enzyme 2 (ACE2) receptor appears important
for viral entry into the pneumocytes.2 It is known to mutate
and combine rapidly, serving as an ongoing challenge to our
understanding of disease spectrum and patient management
(Figure 1).

Viral Transmission
The respiratory pathogen was initially thought to have a zoonotic
transmission, however, currently its main mode of transmission
remains person-to-person via respiratory droplets (more than
5–10 micrometers in diameter which travel less than 2 meters
or 6 feet), resembling the spread of influenza.4,5 In certain
circumstances, transmission via aerosol droplets less than 5
micrometers in diameter which may travel more than 2 metres
or 6 feet is possible in aerosol-generating medical procedures,
Volume 15, Issue 3, 2020
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Figure 1. Interaction between SARS-CoV-2 and the Renin–Angiotensin–Aldosterone System.
Adapted from: The New England Journal of Medicine (NEJM)3

which in turn necessitates the use of enhanced personal protective
equipment (PPE) and dual transmission precautions (contact
and airborne) to reduce contagion rate.4 Fecal-oral transmission
remains insignificant in the spread of the infection.5
The viral incubation period, which is the time of viral
exposure to symptom development, is found to be 2 weeks after
exposure with varying time of symptom onset but usually between
2–5 days. This phase, also referred to as ‘pre-symptomatic’ or
“asymptomatic” phase, and is known to be contagious for some
individuals due to increased viral shedding in the upper respiratory
tract even before development of significant symptoms.6 This
necessitates mass testing of high-risk population such as residents
or caregivers of residents in LTC facilities, group homes, retirement
homes and other places where there are mass numbers living
under one dwelling.7 The proposed testing approach will allow
proper isolation of infected individuals (symptomatic and pre or
asymptomatic) and quarantine those that are exposed, ultimately
8
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severing the chain of infection spread especially in those that
are at elevated risk for the infection.

Factors for Viral Transmission
Longer incubation period and pre-symptomatic viral shedding
contribute to rapid viral dissemination with COVID-19.
Another feature that helps quantify the transmission rate is the
basic viral reproductive number (R). It is the median number
of new infections that result from a single infected person in a
susceptible group. An R below 1 indicates that an outbreak is
declining rather than growing, explained by the fact that each
infected individual will transmit/infect less than one person in
that community. Alternatively, higher Ro means more people get
infected before the end of this pandemic. It is difficult to have a
precise Ro, as it fluctuates with various factors such as contact
with people, physical distancing and measures like lockdowns
to mitigate the viral spread.8
Canadian Journal of General Internal Medicine
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Another parameter is the effective reproductive number
(Re), which is comparable to R but not fully dependant on the
vulnerable population. R is not altered by immunity against a
viral infection either by vaccination or natural infection but
immunity in the given population can impact Re. Having said
that population immunity can successfully shrink the outbreak
if the Re is below 1.9
Depending on these factors and possible measures to control
viral dissemination, COVID 19 cases may appear in waves with
perhaps distinct intervals shown in the Figure 2 (see Figure 1
in the link).

Disease Spectrum
Patients with COVID-19 may present with a range of clinical
manifestations, initially mild respiratory tract symptoms, which
may progress to pneumonia and severe disease. The latter may
result in complications like sepsis with multiorgan dysfunction
and respiratory failure, requiring advanced oxygenation and
ventilation with hemodynamic support.

Prevention and Treatment
Given the present situation, isolation precautions such as droplet
precautions are recommended in most situations depending
upon degree of interaction with a COVID-19 patient. Airborne
precautions are recommended in special circumstances where
aerosolization is more than in usual situations such as aerosolgenerating medical procedures (AGMPs).10,11
To date there has been no approved, effective, and safe
pharmacologic and/or preventive treatment, including vaccines,
for COVID 19 with the exception of Remdesivir for emergency
use in severe illness in United States. Several drugs are undergoing
clinical and human trials and may be considered as potential
therapies for treatment of COVID 19 in the future with ongoing
efforts for vaccine development.

Clinical Picture
The COVID-19 illness has a variable presentation ranging from
an asymptomatic form, mild pneumonia to a severe or critical
form of the disease. Approximately 15 % of the individuals with
clinically evident infection develop severe form of the disease,
with an overall case fatality rate from 1-14% which varies with
time, region, comorbidities, age and accurate reporting of data.12
Common symptoms include fever, dry cough, myalgias,
anorexia and fatigue, not explained by a pre-existing medical
condition.13 In addition, pneumonia remains a serious manifestation
of COVID 19 illness. Upper respiratory tract infection symptoms
like headache, sore throat, nasal congestion and rhinorrhea also
occur in COVID 19 patients. A fair number of cases have been
reported with gastrointestinal symptoms of nausea, vomiting,
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diarrhea and anosmia with taste disturbances.5,13 Moderate to
severe disease can result in hemoptysis, dyspnea and multiorgan
dysfunction.14
Patients may have a history of exposure and/or travel to an
individual and/or area of an outbreak of COVID 19, respectively.
However, at present, this component of clinical assessment may
not impact/limit the screening, diagnosis, medical management
and therapeutic interventions for COVID 19 patients, as many
may present without a travel and/or exposure history as more
community transmission is occurring (Figure 3).
The clinical presentation may vary in extremes of ages
and states of immunosuppression i.e. children and elderly can
present with atypical presentations such as hypothermia instead
of high-grade fever, delirium, falls, acute decline in functional
status, worsening of pre-existing medical conditions, unexplained
fatigue and multisystem inflammatory syndrome in children and
adolescents with clinical features coinciding with toxic shock
syndrome and Kawasaki disease.13
There are no reported classic physical findings in COVID 19
illness. However, it is recommended that the clinicians should be
aware of the respiratory and hemodynamic indicators of disease
severity. These include shock and respiratory distress with ARDS.

Risk Factors for Disease Severity
Risk factors for severe disease include advanced age with
comorbidities such as cardiovascular disease including
hypertension, diabetes mellitus, chronic lung disease, stroke,
smoking, malignancy, advanced chronic kidney disease, liver
disease, obesity and immunosuppression.5,15

Immune Responses
The natural development of immunity after COVID-19
infection is a graduated process typically requiring up to 2
weeks.16 This broadly involves innate and adaptive responses.
The immediate response against most infections is with innate
immunity utilizing macrophages, neutrophils and dendritic cells
to slow the infection and thus preventing the symptom onset.
Subsequently, developing adaptive responses including antibody
production and generation of T-lymphocytes, i.e., the humoral
and cellular immune response, respectively. The combined effect
of both humoral and cellular immunity helps to reduce the viral
progression and its elimination from the body (Figure 4).16
Two immunoglobulins against SARS-CoV-2 infection can
be detected by laboratory tests namely, neutralizing antibodies
(Nabs) and spike-binding antibodies.18 These tend to appear 10–15
days post-infection. However, 30% of infected patients recovered
without the development of NAbs even after 2 weeks of infection
suggesting that T-cells and cytokine production, other than
antibody production plays a vital role in fighting against COVID
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Figure 3. Symptoms and complications of COVID-19.

Figure 4. Proposed staging of COVID 19 illness. Adapted from: Siddiqi, et al. 17
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19 infection. It was observed that the middle-aged and elderly
patients had increased NAbs titers than younger patients.18 The
higher NAbs titers did not corelate with the lymphocyte count,
however corresponded to the C-reactive protein (CRP) levels,
further revealing that the humoral immune response plays a vital
role in recovery when cellular responses are compromised.18
The accuracy for antibody testing including immunodiagnostic
testing, needs further evidence to avoid possible false positive or
negative results in terms of diagnosis and confirming immunity
and sorting out whether the results could be due to other common
coronaviruses causing the “common cold”.

Clinical Suspicion and Diagnostic Testing
Diagnostic COVID-19 testing should be offered to patients with
an increased risk of having illness based on clinical presentation,
especially if high risk or presentation is severe and those at risk
for infection who may risk others. These include hospitalized
patients, patients undergoing aerosol-generating medical
procedures (AGMPs), individuals in a long-term care facility or
assisted living facility, healthcare and essential workers in public
who have symptoms or have been exposed without protection,
caregivers for COVID 19 patients and pregnant women in
3rd trimester who have symptoms or have been exposed. All
clinicians should be aware of atypical presentations and should
consider testing especially in elderly and children with no other
explanation for the symptoms and signs.
The confirmatory test for COVID 19 is the polymerase
chain reaction (PCR) or real-time PCR of respiratory tract
specimens, from nasopharyngeal swab (NPS) specimens in
non-intubated patients and lower respiratory tract specimens in
intubated patients.19 The latter includes non-induced sputum,
specimens from endotracheal aspirates (ETAs) or bronchoalveolar
lavage (BAL). Any individual who tests positive is considered a
confirmed case of COVID-19 irrespective of the clinical sign/
symptoms and should be isolated following Infection prevention
and control (IPAC) guidelines.20
The sensitivity of the NPS is up to 95% during the first 5
days of the symptom onset and drops to 70% after 5–7 days of
symptom onset with illness progression and pneumonia where
lower respiratory tract specimens (sputum, ETAs/BAL) may
be more diagnostic at later and severe stages of illness.21,22 It is
crucial to understand the diagnostic limitations of NPS testing,
which may result in false negatives, especially when the viral
load in upper respiratory tract is low i.e., very early or very late
in the disease phase, intermittent shedding and technical errors
in sampling.22,23 In patients who deteriorate clinically despite
negative NPS PCR should consider undergoing lower respiratory
tract specimen testing to avoid the false negative results if possible
under AGM precautions if clinically indicated.22
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Guide to Diagnostic Testing
There are four considerations before ordering diagnostic testing i.e.
COVID-19 testing only versus full respiratory viral panel testing
(Table 1). These include the patient type i.e., healthy without
comorbidities or immunocompromized or with comorbidities,
secondly their symptom type such as typical or atypical o, inhospital /admitted or outpatient , and asymptomatic high-risk
population (e.g., residents of LTC, neonates and health care
workers).
Blood Tests

Laboratory investigations for COVID 19 includes complete
blood count, which shows leukopenia, lymphopenia and
thrombocytopenia. Elevated serum markers for infection and
inflammation such as CRP and ferritin along with, elevated liver
and cardiac enzymes.5 Thrombosis markers including D-Dimers,
PT/INR, aPTT, and fibrinogen levels are reported to be higher
than upper limit of normal (ULN) along with mild to moderate
thrombocytopenia in severe COVID 19. Rising levels of D-Dimers
and lymphopenia are associated with increased mortality.5
Imaging

Radiologic imaging of the chest may reveal features consistent
with viral pneumonia such as bilateral ground glass appearance.
Chest X-ray may appear normal in 50–60% of COVID 19 cases.24
Computerized tomography (CT) scan, if indicated, shows
bilateral ground glass opacification with or without consolidation
with predilection to right lower lobe and peripheral more than
central lung involvement.5 CT scan is sensitive but not specific
for COVID 19 disease findings and should be used judiciously
and only if alternative diagnoses are suspected to exposure risk
and resources.5,24
Differential Diagnosis

The overlapping diagnosis for COVID 19 illness frequently
includes other pulmonary infections such as influenza, common
cold, other viral and bacterial pneumonias caused by other
respiratory pathogens (Parainfluenza, Metapneumoviruses,
Mycoplasma Pneumoniae and Pneumocystis Carinii Pneumonia/
Pneumocystis Jirovecii Pneumonia).25 As COVID-19 illness cannot
be differentiated from other respiratory conditions, travel or
contact history remains an important clue.5 Practitioners should
keep in mind other causes for respiratory decompensation
such as pulmonary embolism, congestive heart failure, asthma
and COPD.

Assessment
Our aim for management of COVID 19 is to control the spread of
infection and disease progression to further reduce the morbidity
and mortality in COVID 19 patients.
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Table 1. Considerations Before Ordering Diagnostic Testing

Full Viral Respiratory Panel
a) Typical Symptoms
• All inpatients/or being admitted

Full Viral Respiratory Panel
a) Atypical Symptoms-unexplained
• All inpatient and out-patient if:
i) Immunocompromized
  ii) Comorbidities
iii) Neonates < 3mo
iv) From respiratory outbreak ward with unknown
pathogen

Rationale: Impact antibiotic choices with influenza treatment decisions requiring admission for resp concerns and virus identification in
outbreak facilities for outpatients

COVID-19 ONLY Test

COVID-19 ONLY Test

a) Atypical/Mild symptoms
• Healthy patients
• Outpatients/Being discharged:
i) HCW and household contacts of HCW
  ii) Residents or working in communal settings (LTC/shelters/
remote and indigenous communities et…c)
iii) Essential workers
iv) Cross-border workers

b) Asymptomatic individuals
• From LTC or ward with COVID 19 outbreak
• Neonates whose mom COVID 19 +ve
• Request by IPAC for contact racing/outbreak management
• Chronic AGMP on day 8-14 to consider stopping N95 use
• Screen 24-48 hrs before planned AGMP if indicated*
• Transfer to or from LTC*

Most low risk outpatients do not require testing for COVID 19 or
NPS

*These asymptomatic patients do not need isolation unless test
positive

Rationale: Knowing COVID 19 status has public health and IPAC implications.

Patients with mild or asymptomatic infection can be managed
at home with adequate isolation protocols. Management for
these individuals should preferably be via telemedicine and
should be centered around prevention of infection transmission
as well as monitoring for disease progression. The latter can be
fulfilled by educating the patients for red flags of respiratory
distress i.e. difficulty breathing, high-grade fever not controlled
by antipyretics. Inadequate home care and home isolation with
clinical deterioration should prompt hospitalization.
Hospitalized patients with worsening clinical status should
be transferred to intensive care unit (ICU). This includes severe
pneumonia with a respiratory rate > 30 breaths/min, severe
respiratory distress with inadequate oxygenation on FiO2 > 0.50
and spO2 </= 93%. Severe complications like septic shock and
ARDS are additional criteria for critical care.
A multi-disciplinary approach for managing all hospitalized
patients is recommended in consultation with public health
authorities. Specialist referrals should be considered where
appropriate including specialists in infectious disease, internal
medicine, pulmonology, and critical care.

Treatment
The mainstay of therapy for COVID 19 disease is supportive
with goals to ensure adequate oxygenation and hemodynamic
stability. This could be best achieved by close monitoring for vital
12
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signs (BP, HR, respiratory rate), pulse oximetry for hypoxemia
(spO2), quick sequential organ assessment qSOFA for multiorgan
dysfunction, cardiac dysfunction along with clinical worsening
to respiratory failure.

Oxygenation
In cases of severe COVID 19 illness, supportive care remains
the mainstay of treatment with immediate supplemental oxygen
therapy if SpO2 < 90%.26,27 Oxygen administration could be
achieved by nasal canula up to 6 litres/min (non-humidified low
flow) or Venturi mask FiO2 0.50 or up to 10 litres/min. Target
oxygen levels should be maintained between 92–96% in adults
and 88–92% for carbon dioxide retainers.11 Maintenance targets
for oxygen therapy in pregnant patients should be >/= 92-95%
and >/= 94% in children.11 If the above-mentioned methods fail
to maintain the target oxygen levels, endotracheal intubation
should be considered by experienced personnel following strict
airborne isolation precautions.26 Airway management and oxygen
therapy with spO2 92–96% is suggested in adults with signs of
respiratory distress, shock and convulsions.11
Certain methods for oxygen administration are not
recommended for management of COVID 19 patients due to
increased risk for aerosolization unless a negative pressure room
and high-efficiency particulate air filters (HEPA) are available.26
These include non-invasive ventilation (CPAP/Bi-PAP) and high
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Table 2. Epidemiological Comparison of Respiratory Viral Infections

Source: Akiko Iwasaki / Yale University / BioRender.

flow nasal cannula (HFNC) oxygen. Fans and nebulized therapy
should also be avoided to reduce aerosolization.
It is important to recognize the severe hypoxemic respiratory
failure in a patient with severe COVID 19 illness also known
as ARDS. It is identified when a patient in respiratory distress
is failing to maintain target oxygen levels despite standard,
optimal oxygen therapy. Here early endotracheal intubation
is recommended as best practice (following airborne isolation
protocols). For adult patients requiring mechanical ventilation,
use of lower tidal volumes (4-8ml/kg estimated body weight)
instead of higher (>8 mL/kg estimated body weight) and lower
inspiratory pressures (plateau pressure < 30 cm of H2O) is
recommended to reduce the work of breathing in ARDS.26,27
Adult patients with moderate to severe ARDS receiving
mechanical ventilatory support, prone ventilation for 12–16
hours a day is recommended.11 Higher positive end expiratory
(PEEP) is suggested than lower PEEP pressures to avoid atelecttrauma and increasing alveolar recruitment.11 Intermittent use
of neuromuscular blockage as per need instead of continuous
infusion is recommended to allow protective lung ventilation
in patients on ventilatory support11,26 by limiting the risk of
asynchrony-related alveolar collapse and reduction in systemic
and lung inflammation.28

Proning
The application of supplemental oxygen is augmented by awake
self proning of COVID-19 patients without respiratory distress.30
It has demonstrated improved oxygen saturation in these patients
after the first 5 minutes of proning, by relieving tension in the lungs
as well as reducing pulmonary vascular resistance and right heart
pressures further alleviating hypoxemia. However, the duration
of this effect is not known.30 Prone ventilation is recommended
for 12–16 hours per day for improved respiratory status.

Role of Corticosterioids
Until recently, low-quality evidence has been reported for the
use of glucocorticoids in reducing mortality and duration of
mechanical ventilation in severe COVID 19 with associated

Hemodynamic Support
Hemodynamic stability and conservative and cautious fluid
management are also important components in care for COVID-19
patients. Cautious fluid administration with balanced crystalloids
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ARDS, and very low-quality evidence for reduced length of
hospital stay with little or no impact on ICU stay.
A recent, yet to be peer reviewed study, the RECOVERY
trial showed improved survival in ventilated patients and those
on oxygen during the course of severe illness as noted in the
section on potential therapies and vaccines.
Glucocorticoid use should be considered in patients with
refractory shock and other compelling medical indications (e.g.
known adrenal insufficiency, other inflammatory disease states
requiring their use).29
Furthermore, use of convalescent plasma, other specific
therapies and proposed antivirals for COVID-19 illness have
no proven role yet outside the setting of a clinical trial.29
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Figure 5. Management of critically ill adults with COVID 19.
Adapted from Alhazzani et al 2020.26

is recommended in the absence of signs and symptoms of
hemodynamic shock due to the risk of pulmonary edema.26
Norepinephrine is considered as a first-line agent for managing
shock. In circumstances where norepinephrine is not available
and intravenous fluid administration fails to achieve adequate
tissue perfusion, vasopressin and epinephrine can be used as an
alternative to norepinephrine.26 In addition, vasopressin may
14
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be used as a second line agent if a target mean arterial pressure
(60–65 mm of Hg) cannot be achieved.27 Dopamine is usually
not recommended.26
Pearl: Avoid transfusion of blood products in the absence
of active, major bleeding in COVID 19 patients.31 Transfusion
with goals of rectifying hemostatic laboratory parameters could
result in transfusion reactions, hence detrimental.32
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Co-infections
Treating co-infections is the cornerstone in management of severe
COVID-19 illness. Broad-spectrum antimicrobials should be
administered within one hour of presentation with sepsis during
the illness if bacterial/viral co-infection is suspected.26,33 Use of
empiric antimicrobials should be adjusted and/or discontinued
according to clinical assessment and results of microbiology.
Consider the empiric use of neuraminidase inhibitor (Oseltamivir/
Tamiflu) therapy for potential seasonal influenza in patients with
severe COVID-19 or at risk in influenza season.33
Goals of Care
Goals of care discussion including code status should be done
by a healthcare professional with the patient and/or family
during the initial encounter to avoid the surge state of critical
disease and limited resources (ICU, ventilators).34 This should
be done with an empathetic and sensitive approach. Usual
recommendations for palliative care of COVID 19 patients if
considered palliative.
Potential Therapies and Vaccines
Spread of the COVID-19 global pandemic has prompted many
clinical and human trials in search for potential specific therapies.
These include antivirals (Remdesivir, Lopinavir-Ritonavir +
Interferon beta-1b + Ribavirin), immunosuppressive agents
(IL-6 antagonist-Tocilizumab) anti-malarials (Chloroquine/
hydroxychloroquine), antibiotics (azithromycin), colchicine
and corticosteroids.35 More recently, convalescent plasma with
antibodies from recovered patients is also being studied as a
possible therapeutic option for COVID 19.36,37 The definitive
results to implement in clinical care are pending based on efficacy
and safety. Vaccine development is also in progress. Currently,
Remdesivir is being ‘considered’ for emergency use as standard
of care for COVID 19 in the United States of America.38
In a recent study, yet to be peer reviewed, by Horby et al, the
Dexamethasone arm of the RECOVERY (Randomized Evaluation
of COVid-19 thERapY) clinical trial was halted in early June 2020
since sufficient patients had been enrolled to establish a benefit.
2104 in-patients were randomized to receive dexamethasone 6 mg
once per day (either by mouth or by intravenous injection) for
ten days compared to 4321 patients to usual care alone. Among
the in-patients who received usual care alone, 28-day mortality
was highest in those who required ventilation (41%), intermediate
in those patients who required oxygen only (25%), and lowest
among those who did not require any respiratory intervention
(13%). Dexamethasone reduced deaths by one-third in ventilated
patients (rate ratio 0.65 [95% confidence interval 0.48 to 0.88];
p=0.0003) and by one fifth in other patients receiving oxygen
only (0.80 [0.67 to 0.96]; p=0.0021). There was no benefit among
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those patients who did not require respiratory support (1.22
[0.86 to 1.75]; p=0.14). Based on these results, 1 death would
be prevented by treatment of around 8 ventilated patients or
around 25 patients requiring oxygen alone. Dexamethasone,
an inexpensive readily available drug is the first drug to show
improved survival in COVID-19 albeit in this study. Follow-up
was complete for over 94% of participants.

Cardiovascular Patients
Renin Angiotensin Aldosterone System (RAAS) and COVID-19
SARS-CoV-2 which causes COVID 19 illness, gains human cell entry
via angiotensin converting enzyme receptor 2 (ACE2) and results in
down-regulation of these receptors on cell surfaces after the initial
engagement of SARS-CoV-2 spike protein. This process of ACE2
receptor down-regulation is thought to initiate the inflammatory
cascade, in turn increasing angiotensin 2 levels and activation of
Renin Angiotensin Aldosterone System (RAAS), consequently
causing acute lung injury.39 Conversely, the restoration of ACE2
through recombinant ACE administration showed reversal of
severe lung injury in a few preclinical models.40 It appears that the
RAAS blockade has perhaps a beneficial role rather than harmful
effect in COVID-19, but this has yet to be proven.
According to a small study, patients with COVID-19 who
had elevated levels of Angiotensin 2 had corelated viral loads and
extent of lung injury.3 Various clinical trials are in progress to
assess the beneficial effect of RAAS modulation with recombinant
human ACE2 and angiotensin receptor blocker (ARB) Losartan
in COVID-19 with its potential role in preventing organ system
injury.41
USE of RAAS blockers in COVID 19
Based on recent evidence, there has been no harmful association
of ACEi or ARBs with in-patient mortality or morbidity in the
context of COVID-19 infection.42 Inhibitors of RAAS (ACEI,
ARBs, & ANRIs) should be continued in patients who are at
risk, being evaluated or confirmed with COVID-19 infection.43
These should be discontinued only if advised by the responsible
physician or for justified medical reasons such a hypotension,
acute kidney injury and hyperkalemia.44
Moreover, patients with cardiac disease and renal disease should
take acetaminophen instead of Non-steroidal anti-inflammatory
drugs (NSAIDS) to avoid deterioration in cardiovascular and
renal status (congestive heart failure, hypertension, acute
kidney injury). Preferred use of acetaminophen over NSAIDS
is recommended for fever and myalgias, however, if already on
NSAIDS, patients should consult their physician for ongoing use.
The use of low-dose aspirin use for underlying cardiovascular
disease should be continued.44
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Pregnancy
Pregnant patients receive similar supportive therapy as nonpregnant adults. Intrapartum care and mode of delivery should
be determined by obstetrical indication and patient preference.
Cesarean delivery is only recommended for medical and/
or obstetrical reasons and not for COVID-19 solely. To date,
there is little evidence to support vertical transmission from
mother to neonate.45 While caring for postpartum women, it is
recommended to avoid breast feeding until mother has recovered
from COVID-19 illness or is considered not to have the infection
and that the mother should be isolated from the neonate until
she is no longer potentially infectious.46,47
Despite the above, women who strongly choose to breast feed
should practice hand and respiratory hygiene, and use surgical
mask if isolation precautions are not followed, and additionally
while providing infant care.

Patients with Human Immunodeficiency Virus
Course of COVID-19 does not differ in patients with human
immunodeficiency virus (HIV) than patients without HIV
according to available data.48 Recommendations for management
of HIV patients who develop COVID-19 do not differ from
standard protocols with additional caution in poorly controlled
HIV.48 Empiric addition of and switching to lopinavir-ritonavir
(for possible efficacy against or protection from SARS-CoV-2)
is not recommended outside of a clinical trial.48

Complications and Prognosis
As mentioned earlier, there are various risk factors that result in
COVID-19 disease severity. Many patients with COVID-19 can
progress rapidly from an asymptomatic and non-severe phase
to critical disease resulting in complications.

Respiratory Injury
ARDS remains the major and most frequent manifestation of
COVID-19 and can develop shortly after the onset of dyspnea
Figure 6 (Figure 3 in the link). Injury mechanisms involve
immune and inflammatory responses with subsequent endothelial
damage resulting in disrupted vaso-regulation, ventilation
perfusion mismatch contributing primarily to initial hypoxemia,
further promoting the process of thrombogenesis.49 However,
some patients might have mild lung injury, initially with good
compliance despite poor oxygenation with resulting high minute
ventilation. These patients are not overly dyspneic and may not
deteriorate to ARDS.50
Cardiovascular Injury
COVID 19 illness has been associated with cardiac injury in
one quarter of hospitalized patients.31 especially if requiring
16
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intensive care result resulting in myocarditis and heart failure
with subsequent cardiac arrythmias. Laboratory evidence of
higher levels of troponin and brain natriuretic peptides have
been associated with disease severity, reaching peak levels
at 2–3 weeks after symptom onset. Periodic measurements
of these cardiac biomarkers may help in risk stratification
for COVID-19 related myocardial demise and consequent
ventricular arrythmias.31
The acute nature of COVID-19 illness, like any other illness,
may precipitate higher cardiometabolic demand contributing
to the acute cardiac manifestations even in the absence of
underlying coronary artery disease. In addition, cardiac injury
is known to be associated with higher in-hospital mortality.17
At least 40–60% of deaths in COVID-19 patients are somewhat
attributed to heart failure.31 Sustained ventricular arrythmias
may occur in 17% of patients with a predilection for patients
requiring intensive care.
The exact mechanism of cardiac pathology in COVID-19
requires further exploration, however it is evident that cardiac
consequences are more frequent in those with pre-existing
comorbidities like hypertension and coronary artery disease as
well as older age.

Neurological Injury
Neurological abnormalities are occasionally reported in
COVID-19 cases. They range from subtle neurological signs
and symptoms like severe fatigue and myalgias, trigeminal
neuralgia, and complete/severe anosmia, to severe neurologic
manifestations such as acute cerebrovascular disease especially
large vessel stroke in young individuals, encephalitis, ataxia,
myelitis, impaired consciousness and skeletal muscle injury.53
A retrospective study from COVID-19 outbreak in Wuhan
showed 5% incidence of stroke among hospitalized patients,
with youngest patient of age 55. Isolation precautions including
physical distancing resulting and reluctance to hospital visit
may contribute to poor clinical outcomes in patients with
neurologic deficits.54
Older age and more severe form of COVID-19 illness have
a higher likelihood for cerebrovascular injury.53 The progression
to cerebrovascular disease is a negative prognostic factor in the
course of the illness.
Coagulopathy/Thrombosis
COVID-19 patients are more susceptible to vascular thrombosis,
both arterial and venous thromboembolism (VTE) (venous >
arterial) resembling heparin-induced thrombocytopenia (HIT)
and/or disseminated intravascular coagulation (DIC).56 Overall,
20–50% of COVID-19 patients requiring hospital admission
have shown laboratory evidence of coagulopathy. Typical pattern
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includes a higher D-dimer (4–6 times higher than ULN), mildly
prolonged prothrombin time (15–16 seconds)/INR and aPTT,
mild to moderate thrombocytopenia (platelet count 100–150
× 10 9 /L). It is recommended to repeat these three parameters
every 2–3 days in hospitalized patients with severe COVID-19.
Moreover, later in the disease, a drop in the fibrinogen levels
(< 2g/L [5.88]) is also noted however it is not uncommon to
have a normal or high fibrinogen level.32
Coagulopathy associated with COVID-19 seems to be prothrombotic with no bleeding complications.32 This could be well
explained by the exaggerated inflammatory response, hypoxia
and DIC. A recent study found 31% incidence of thrombotic
complications in ICU cases despite thromboprophylaxis.57 The
higher rates of thromboembolism in COVID-19 has led to a
proposal of thromboprophylaxis in all hospitalized patients
with need for increased dose under special circumstances, in the
absence of contraindications to anticoagulant use.58 For those
with contraindications mechanical prophylaxis with intermittent
pneumatic compression devices is recommended.11
Standard prophylactic dosing for all patients is advised with
recommended adjustments in certain circumstances based on
expert recommendations, although there is no randomized
control trial data yet. The following applies to non-pregnancy
adults with normal renal function. Increase doses by 50% of
parenteral anticoagulation for patients with estimated body
weight (EBW) > 100kg or BMI > 35 (e.g., Dalteparin 7,500 IU
daily or enoxaparin 30 mg twice daily or enoxaparin 40 mg once
daily). Increase the dose by 100% in patients if EBW > 140 kg or
BMI > 40, D- Dimer > 5,000 or additional risk factors e.g. prior
VTE, active malignancy and ICU admission (e.g., Dalteparin
5,000 IU bid or or enoxaparin 40 mg bid or tinzaparin 10,000
IU daily) are recommended. Empiric use of therapeutic doses
of low molecular weight heparin (LMWH) preferably over
unfractioned heparin (UFH) is recommended in cases of clinical
or respiratory decompensation where diagnostic testing for
pulmonary embolism is difficult.58 Anticoagulation with LMWH
appears to have a better prognosis in severe COVID-19 patients
who have elevated D-Dimers (> 3.0 mol/mL).59 In patients with
renal insufficiency, dose adjustments will be required based on
eGFR. If there is a concern regarding HIT, fondaparinaux may
be used. Warfarin should be avoided along with direct oral
anticoagulants (DOACs) due to possible drug interactions if
clinical trial drugs are likely to be administered Figure 7 (see
Figure 2 in the link).

and proinflammatory cytokines.5 These laboratory findings
have been shown to increase the critical disease and fatality in
COVID-19 illness in particular, lymphopenia and increase in
D-dimers (Figure 8).5

Immune System Injury
Some patients have laboratory evidence of exaggerated inflammatory
response, similar to cytokine storm, resulting in persistent fevers,
elevated inflammatory serum markers (D-dimers, ferritin)

Prevention
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Multisystem Inflammatory Syndrome
An exaggerated inflammatory response has been recently
reported in some cases of COVID-19 in pediatric population
(age 0–19 years), leading to multiorgan dysfunction and shock
with positive diagnostic test for COVID-19. Clinical picture in
this age range had overlapping features of toxic shock syndrome
and atypical Kawasaki disease. They manifest as prolonged fever,
features suggestive of muco-cutaneous inflammatory signs in oral
cavity, eyes, hands and feet as well as gastrointestinal and cardiac
involvement. Laboratory parameters were consistent with signs
of inflammation in the absence of other possible etiology and
severe COVID-19 illness. Currently, these cases are managed
with anti-inflammatory and supportive care. More vigorous
studies are needed to develop a clear underlying pathology, if
truly causal and its possible therapeutic options.
Others
Sepsis, shock, secondary infections (bacterial and fungal)
and multiorgan dysfunction involving the liver, kidney, and
pancreatic damage are reported as other possible complications
of COVID-19.61,62
More evidence is needed to clarify if the organ damage is a
direct result of virus itself, exaggerated inflammatory response,
or is the consequence of severe illness or treatment.
Prognosis
Overall, recovery from infection on a short and long-term basis
is observed in 8 out of 10 patients. Up to 14% patients require
hospitalization and up to 5% ventilation support.63
Globally the case fatality rate is between 1–14% and may
differ with time and among various regions depending on age,
other comorbidities, resources, and accurate reporting of data.12
There is limited data available to estimate the infection fatality
rate with the possibility of many undiagnosed cases.
Advanced age continues to be a consistent predictor of
mortality in ICU patients with severe disease.65 Data shows
that both cardiac injury and cerebrovascular disease have been
associated with poor clinical outcomes and high mortality in
COVID-19 patients.
COVID-19 illness is caused by human coronavirus, primarily
spread through infected person via respiratory droplet, close
prolonged contact, and touching virus-contaminated surfaces.
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Figure 8. Direct linkage between immune responses and thrombosis.
Reprinted from Burzynski et al 2019.60

As discussed earlier, there has been no primary prevention i.e.
vaccine for COVID-19, therefore it is recommended to follow
strict isolation and prevention precautions advised by the local
public health authorities.

Advise to General Public
Based on the current knowledge and experience through the
COVID-19 global pandemic, it is recommended to practice
physical distancing along with proper hand and respiratory
hygiene as the main strategy in preventing the infection and its
spread in healthy population. This includes avoiding unnecessary
gatherings, staying at home except for critical needs such as resupplying food and medications while ensuring safe distancing in
public (stay 2 meters/6 feet apart). In addition, hand washing with
soap and water for at least 20 seconds is recommended whereas,
alcohol-based (at least 60% alcohol) hand sanitizer use is advised
until next possible hand washing.66,67 The use of facemasks in
public has not been evaluated systematically, their use has not
been shown to be protective against the infection however, they
can be used as a measure to reduce the spread to others where
18
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it is difficult to ensure physical distancing.67,68 Having said that,
facemasks are not a substitute for physical distancing.67

Household Members and Caregivers
Wearing facemasks, gloves and gown is recommended when
caring for a COVID-19 patient. Removal and proper disposal of
the protective gears is advised upon leaving the patients room.
Ensure hand hygiene as mentioned above after all contact with
COVID-19 patients. Do not share personal items such as towels,
dishes, utensils before proper cleaning.69 It is suggested to wear
gloves when handling dirty laundry and wash laundry and high
touching surfaces frequently.69 Most importantly, restrict contact
to minimum number of caregivers.70
Healthcare Settings
All the healthcare facilities should follow strict isolation
precautions according to IPAC protocols for all suspected cases
of COVID-19. Standard contact and droplet precautions should
be applicable for all persons entering patients room including
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wearing a facemask. Routine practices should include practicing
hand hygiene as above, implementing respiratory hygiene,
maintaining distance of 2 meters between a suspected coughing
COVID-19 patient and another patient. Ensure enhanced PPE
with standard transmission precautions while performing or
exposure to high-risk aerosolization procedures.10

Personal Protective Equipment
PPEs are defined as specialized clothing or equipment worn by an
employee for protection against infectious material. Some types
of PPE include gloves, gowns/aprons, mask/respirators, goggles,
and face shields for the protection of mainly face including
eyes, mouth and nose.71 The PPE selection and use rely upon
certain factors like type of exposure and isolation precaution,
task appropriateness and proper size for fit. The utilization of
protective apparel should be used with an aim to reduce the
infection spread with proper donning and doffing practices with
proper and immediate disposal following patient interaction.
It is recommended to don before encounter with suspected or
confirmed COVID-19 case.10 Performing hand and respiratory
hygiene before and after patient handling is strongly recommended.
The only recommendation for reusing or extending the PPE use
after initial utilization is during contingency or crisis capacity
with lacking supplies.72
Aerosol-Generating Medical Procedures
A list of medical interventions including procedures and certain
maneuvers e.g. physical proning of the patient, cardiopulmonary
resuscitation with endotracheal intubation, open deep tracheal
suctioning, bronchoscopy HFNC oxygen and non-invasive positive
pressure ventilation could be potential cause of aerosolization
resulting in increased viral transmissibility.10,73 While actively
performing or assisting these procedures it is recommended to
use enhanced PPE devices to avoid the probable increased risk
of infection.73 Enhanced PPE during these high-risk activities
include N95 respirator masks, full face shields, level 2 gown and
gloves with measures for droplet as well as contact precautions.
It is advised to use the PPE with precautionary measures for at
least 15 minutes in operating rooms and 30 minutes in other
rooms to allow air clearance of infectious droplets.73 Moreover,
aerosol-generating medical procedures (AGMPS) on ICU patients
should be conducted in a negative pressure environment as a
best practice.26

Discontinuation of Transmission-Based
Precautions
There are two main strategies to help decide the time of isolation
discontinuation for infection control in symptomatic COVID-19
patients, for both, home isolation and hospitalized individuals,
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whereas asymptomatic cases without subsequent COVID-19
illness may discontinue isolation precautions 14 days after the
first day of positive diagnostic testing.74
These include test-based strategy and non-test-based
strategy. Test-based strategy is preferred for patients requiring
prolonged hospitalization and patients with immunosuppression
as both these groups may have longer duration of viral shedding
hence more contagious than others.75 The latter group includes
patients with inherited immunodeficiency, those being treated
with immunosuppressive agents, transplant recipients and HIV
patients with poorly controlled infection.75 Residents of the longterm care facility are considered high risk for severe disease.
Patient transfer to such facility necessitates close caution and
should be offered test-based approach before discontinuation
of isolation measures.74,75

Non-Test-Based Strategy
Fever resolution without anti-pyretic use along with improvement
in respiratory symptoms such as cough and shortness of breath
for72 hours and at least 14 days have passed since the first day of
symptom onset may be eligible for isolation discontinuation.74,75
Absence of cough is not necessary for isolation discontinuation
in patients with chronic cough and in those with post-infectious
reactive airways.74
Test-Based Strategy
Negative PCR results from 2 consecutive tests, 24 hours apart
before discontinuation of isolation precaution along with fever
resolution without anti-pyretic use and improvement in respiratory
symptoms such as cough and shortness of breath may be eligible
for isolation discontinuation.74,75 Absence of cough is not necessary
for isolation discontinuation in patients with chronic cough and
in those with post-infectious reactive airways.74

Conclusion
COVID-19 is a declared health emergency that has affected
over 200 regions globally and remains a constant threat to
health safety. COVID-19 illness is a rapidly spreading highly
infectious novel Coronavirus formerly known as severe acute
respiratory syndrome, SARS-CoV-2. Its infectivity during the
incubation period and asymptomatic transmission makes it
difficult to control its transmissibility through conventional
IPAC methods. Currently, quarantine and isolation precautions
are the only effective and proven interventions to reduce the
infectious rate.
Along with typical clinical signs and symptoms (mainly
respiratory and constitutional), COVID-19 also presents atypically
particularly in children and elderly. COVID-19 has its sequalae on
almost every organ system in particular, the respiratory, cardiac,
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hematological (thrombotic), and immune system. A multisystem
inflammatory syndrome affecting children and adolescents is
also reported in pediatric cases of severe COVID-19.
PCR using a respiratory specimen is the standard diagnostic
test for COVID-19. Positive antibody titers do not confer definite
immunity in all against a re-infection.
Numerous clinical trials are taking place with several
pharmacological agents, convalescent plasma and vaccine
development with many pending results with none so far have
been of proven benefit unequivocally.
At present, management is supportive including maintaining
adequate oxygenation and hemodynamic support and treatment
of preventing of its associated complications.
Ongoing research during this COVID-19 global pandemic
will further help, uncover facts regarding pathogenesis, disease
spectrum, and evidence-based treatment and prevention modalities
in the reduction of future waves of outbreaks further eliminating
its disease burden in the society.
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Abstract
In the height of the COVID-19 pandemic, prompt changes are required from medical systems.
Within Canadian academic institutions, this will mean a restructuring of residency programs of
all specialties and at all levels of training. Rapid training in critical care procedures and models of
patient care will be paramount to contend with the increasing numbers of critically-ill patients.
Flexibility from staff physicians, residents, and medical students will be required to fill gaps in
patient care. Finally, compassion for our co-workers throughout illness and isolation will be
necessary to provide emotional support for one another.

Resume
Au plus fort de la pandémie COVID-19, des changements rapides sont nécessaires de la part
des systèmes médicaux. Au sein des institutions universitaires canadiennes, cela signifiera la
restructuration des programmes de résidence de toutes les spécialités et à tous les niveaux de
formation. Une formation rapide aux procédures de soins intensifs et aux modèles de soins aux
patients sera primordiale pour faire face au nombre croissant de patients gravement malades. La
flexibilité des médecins du personnel, des résidents et des étudiants en médecine sera nécessaire
pour combler les lacunes dans les soins aux patients. Enfin, la compassion envers nos collègues
tout au long de la maladie et de l’isolement sera nécessaire pour se soutenir mutuellement sur
le plan émotionnel.

Canada confirmed its first case of the novel coronavirus (SARSCoV-2) causing coronavirus disease 2019 (COVID-19) on
January 25, 2020.1 Forty-six days later, COVID-19 was officially
declared a pandemic by the World Health Organization. As of
April 15th, there were 23, 891 confirmed cases of COVID-19
in Canada, spread by both international travellers and local
transmission.2
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Many phrases have been used to describe this unprecedented
period in our healthcare, such as “all-hands on deck” or “the
calm before the storm”. As residents, we await our call to action
with both excitement and trepidation. The lessons from SARS
are only accessible to us from our mentors. From these lessons,
and from our own experiences, we share some thoughts on how
post-graduate trainees can support the response to COVID-19.
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A New Curriculum
Preparing for the pandemic has affected the structure of residency
programs nationwide. Licensing exams have been postponed,
many hospital services have been cancelled, and many residents
may be redeployed from career-focused electives. As a result,
many learners are seeing a narrower scope of their practice and
feeling apprehensive about their futures. Despite these changes,
the message from programs has been clear: things will eventually
return to normal. For now, the short-term goal of our curriculum
is to ensure that we are prepared.
We are learning from our colleagues in the United States,
Italy, and other countries deeply affected by this pandemic
that we need to rapidly expand our critical care capacity (e.g.,
beds, ventilators, monitors) and the number of healthcare
workers trained in intensive care.3 While residents cannot
expect to become experts before the surge of COVID-19
cases occurs, we can develop our competency with additional
rapid training.4,5 Currently, Toronto hospitals are quiet, but
this will not last long.
The need for expertise is essential in the management of patients
with COVID-19. Rapidly worsening hypoxemia paired with vigilant
personal protective equipment (PPE) use means that securing
an airway is done by the most experienced physician available.
Yet as we have seen in other parts of the world, COVID-19 has
created major challenges for the provision of critical care. Many
jurisdictions are recruiting multi-disciplinary support to meet
increased demands.6,7 Herein lies an opportunity for ingenuity
in medical education to prepare junior doctors by developing
a curriculum that emphasizes the hands-on practical skills but
also focusses on equipping residents with an ICU-approach to
managing health emergencies.
An immediate solution to developing further competency is
implementing educational programming in collaboration with
other health care specialties. For instance, residents could spend
a week with a respiratory therapist to learn basic principles of
oxygen delivery systems, the management of ventilator settings,
and troubleshooting common ventilator problems. Residents
training in Canada are seldom taught how to draw blood and
insert peripheral intravenous catheters, skills we could start to
learn by shadowing our nursing and phlebotomy colleagues.
This planning phase is also an excellent opportunity to use
simulation labs to learn the basics of obtaining central venous
access, inserting an arterial line, or reviewing scenarios on
how to resuscitate critically ill patients. When the workload
increases hospital-wide, teams can be more effective if we share
our collective knowledge and skills.
Beyond the procedural skills, critical care experience introduces
residents to a unique care philosophy when treating patients
at their sickest while also supporting their families through a
24
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period of intense vulnerability. Effective communication will be
necessary and frequently used skill during the pandemic in all
areas of healthcare. The ability to be clear and develop a rapport
will be even more challenging with the limitations of physical
distancing. However, we can learn from our ICU colleagues
on how they deliver difficult news, update a family member
or discuss the end of life care goals in order to be ready if the
pandemic moves beyond the critical care setting.
Examples of resources to prepare our front line staff are
already being developed with online training modules such
as www.quickicutraining.com. This free resource developed
through the collaborative efforts of clinicians, educators, and
scientists from across the University of Toronto and the Toronto
Academic Health Sciences Network (TAHSN) called the Critical
Care Education Pandemic Preparedness (CCEPP), will help
health care workers meet the potential demand.

Redefining Our Roles
Trainees play a key role in providing care. When the demand
is highest, we will need to be flexible. This may mean being
uncomfortable. Discomfort bolstered by a safe learning environment,
however, can be a powerful teacher. Junior residents from all
subspecialties (Psychiatry, Family Medicine, Internal Medicine,
and Surgery) can be moved to general medicine wards where
the bulk of the COVID-19 response will take place. This may
mean moving towards a more historical intern year, where
first-year residents apply their knowledge from medical school
to work in multiple disciplines with a focus on general internal
medicine and critical care.
We have seen a redefining of role already in undergraduate
medical education. Not able to receive clinical training at the present
time, many of our medical students have taken the initiative by
volunteering their time to support health care workers (HCW)
with everyday tasks including childcare.8,9 In Calgary, medical
and nursing students have volunteered to help local public health
agencies with contact tracing, quadrupling Alberta’s capacity for
this essential public health task10. While non-conventional, these
solutions are exactly the kind of creativity we need when faced
with a novel problem within the health care system.

Compassion for Our Colleagues
A year ago, the idea that you “do not call in sick unless you are
dying in your bed” was not uncommon. However, residents are
now being told to stay home with even mild symptoms such
as sore throat and runny noses. This is the right thing to do to
keep patients, communities, and other HCWs safe; however,
this is not without its own burden. Staying at home with mild
symptoms, knowing your colleagues are covering your call shifts
during a pandemic can be agonizing.
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We must remember these policies are not about the individual
and are not meant to be punitive. Public health starts in the
community and as healthcare workers, residents are part of that
community first and foremost. We are no different and need
to self-isolate when required. We can help prevent the spread
of the virus by being vigilant and judicious about PPE and by
coaching our colleagues’ donning and doffing. This not only
keeps us protected but also creates a community of support as
we care for each other’s safety.
Recently, a Toronto clinician highlighted the importance
of colleagues’ emotionally supporting one another during the
SARS pandemic.11 The medical community needs to suspend
the reflex to blame our colleagues for staying home. Rather, we
must prioritize taking care of one another; we are all susceptible
to the emotional toll of this crisis stemming from self-isolation,
fear of infecting our families, and feelings of helplessness.
These are certainly unprecedented times. Training programs
have been challenged with the responsibility of keeping residents
safe as they fight this pandemic. We believe that we are safer if
we are trained and prepared. Many lessons will be learned from
this pandemic – years from now all HCWs will recount what
it was like during COVID-19, our generation’s greatest acute
public health crisis. Let us ensure that history looks back on us
kindly, knowing we did all that we could do.

Disclaimer
The opinions expressed in this submitted article are our own
and do not represent an official position of the University of
Toronto or of St. Michael’s Hospital.
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The COVID-19 pandemic has brought numerous challenges
to our hospital units (in our case, the ICU): Some expected –
such as which antiviral, antimalarial, and anti-inflammatory
drugs to use, when to intubate, and how to ventilate? Some less
predictable, not even concerning patients with COVID-19 but,
in retrospect, possibly equally important.
With so much uncertainty about the spread of disease and
concerns about personal protective equipment (PPE) availability,
many health care institutions, out of caution, limited nonmedically related contact with patients and their caregivers, which
frequently included a policy of no hospital visits to patients by
family and friends.
Restrictions concerning visits to health care facilities have
generated a multitude of emotions and opinions. Those following
the news over the last few months have witnessed numerous
pictures of people standing outside the doors and windows of
health care facilities and doing their best to communicate with
their loved ones, the patients, inside a separate room.
Discussions among our colleagues from different institutions
and through the feedback received from families led us to
understand how the importance of physical contact sometimes
superseded the importance of most of the other elements of
clinical care we provided.
Against this background, we explored the way people
perceive hospital visits in the era of COVID-19 and possible
future pandemics. This effort was not designed to find out
what is right; we do not have the methods or the data to find
an answer to that question. Our goal was to explore what we
currently think.
Using the MetaClinician® survey platform, we asked two
questions in a survey that was distributed to an interprofessional
sample of international work colleagues:
26
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Assume your ICU patient does not have COVID-19, but
some other patients in the unit do. Many COVID-19 cases
originate in health care settings (true). Some families tell
us not allowing visits causes suffering (true). How should
we behave, and how could we ease the pain during this
pandemic or the next? Let’s learn from each other. Please
provide your ideas in the feedback section.
The second question was identical, except the hypothetical
patient had COVID-19.
The responses included:
We should not allow visits to areas with COVID-19 patients.
We should make exception for patients who are very
likely to die.
We should allow periodic visits (for example, weekly)
using all required precautions (PPE).
Families should have the rights to visit periodically (using
required PPE); we should figure out how to do it safely.
Within one week, we received over 100 total responses from
nurses (approximately 40%), physicians (approximately 60%),
and isolated responses from pharmacists, physiotherapists,
and respiratory therapists. Although most responses came
from Ontario, clinicians from 6 countries outside of Canada
provided input.
The Table 1 depicts the range of responses to our questions
concerning visits to ICU patients with COVID-19:
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Table 1. Range of Responses

The first observation was that we, as individuals, consider
different solutions as appropriate. This is not unexpected, although
such differences were observed among physicians in charge of
large ICUs and infectious disease specialists. It just reminded us
that being aware of our collective opinions decreases the degree
of certainty in our own opinions.
Second, we (re)discovered ways that people deal with the
problem of communication in the COVID-19 era. Respondents
repeatedly mentioned the use of phones, tablets, and computers
for communication. In one ICU, a senior medical student was
assigned to each patient with COVID-19 for the sole purpose
of communicating with families. In another response, the
attending physician, after finishing clinical rounds, contacted
each family to update them about each patient’s status (referred
to as “family rounds”).
Third, although the interactions were mostly electronic, those
respondents to the survey whom we contacted directly consistently
highlighted the major emotional impact associated with such
communications. This reminded us of an ICU colleague who
wrote about his reflections on practice: “I know that years later,
no one—neither family members nor health care providers—will
remember how well we managed the blood glucose or ventilator
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settings. They will remember that we knew their loved one by name
and sought to see them as fellow human beings. They will recall that
we helped them to experience the final hours on their own terms,
and that above all, we truly cared.” [https://empendium.com/
mcmtextbook/potw/173231,publications-of-the-week-october9]
Although this was an exploratory and informal survey,
with a convenience sample of clinicians who were mostly from
Ontario, we considered these findings important to share, given
the extraordinary times we are living through. We invite readers
to share their own views, provide comments and feedback
(you will be able to do it with MetaClinician®) and, through
this compilation of viewpoints, identify potential solutions to
help us better care for patients and their families during this
pandemic or the next. We invite you to contribute to this QI
project accessing http://metaclinician.com/hospitalvisit. Please
join us in this venture to share views on practicing during these
challenging times.
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ABSTRACT
Purpose
To characterize high-users (HUs) of inpatient units, obtain insights from their primary care
physicians (PCPs) and identify factors that can be modified to reduce resource use.
Method
The study design included retrospective chart reviews of high-user patients and qualitative surveys
of their PCPs. HUs were defined as adults with 3 or more admissions to an index tertiary teaching
hospital in Edmonton as well as a cumulative length of stay (cLOS) greater than 30 days at any
hospital in the province of Alberta, between September 1, 2015 and September 30, 2016. The
charts of HUs were reviewed to assess demographics, admitting and consulting services, medical
profile, social profile, community supports, and scores on pre-existing risk-stratification tools
to identify patient factors that might be characteristic of HUs. Additionally, a survey comprising
12 multiple-choice and 8 short-answer questions was faxed to their PCPs to assess HU attitudes
and behaviors and collect recommendations to prevent high use of acute care.
Results
Of 125 HUs (median 62 years old, 5 admissions, cLOS 49 days, 14 emergency department (ED)
visits, 10 medications), 74% lived at home, 86% had a PCP, 56% received homecare pre-admission
and 34% had at least one critical care admission. HUs accounted for 2474 admissions or ED
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visits (median 14, IQR 10-22) at all sites in the year studied; 41% of their 1605 ED visits and
21% of their 869 admissions were at other hospitals. Their most prevalent comorbidities were
hypertension, depression, and diabetes. 49 responses were received to 114 faxed surveys (43%
response rate). Only 14 of 49 responding PCPs suggested interventions to address ED revisits
and readmissions; PCPs most frequently cited living conditions and lack of social supports as
key causative factors.

Conclusions
We have characterized high-user patients and discussed PCP perspectives and strategies to
optimize their healthcare use.

Resume
Objet
Caractériser les grands utilisateurs (HU) des unités d’hospitalisation, obtenir des informations
de leurs médecins de soins primaires (PCP) et identifier les facteurs qui peuvent être modifiés
pour réduire l’utilisation des ressources.
Méthode
La conception de l’étude comprenait des examens rétrospectifs de dossiers de patients très
utilisateurs et des enquêtes qualitatives sur leurs PPC. Les UH ont été définis comme des adultes
ayant été admis à trois reprises ou plus dans un hôpital universitaire tertiaire d’Edmonton et
dont la durée de séjour cumulée (DSC) est supérieure à 30 jours dans n’importe quel hôpital
de la province de l’Alberta, entre le 1er septembre 2015 et le 30 septembre 2016. Les tableaux
des HU ont été examinés afin d’évaluer les données démographiques, les services d’admission
et de consultation, le profil médical, le profil social, les soutiens communautaires et les scores
des outils de stratification des risques préexistants afin d’identifier les facteurs des patients qui
pourraient être caractéristiques des HU. En outre, une enquête comprenant 12 questions à
choix multiple et 8 questions à réponse courte a été envoyée par fax à leurs PCP afin d’évaluer
les attitudes et les comportements des HU et de recueillir des recommandations pour prévenir
un recours élevé aux soins de courte durée.
Résultats
Sur 125 HU (âge médian 62 ans, 5 admissions, cLOS 49 jours, 14 visites aux urgences, 10
médicaments), 74 % vivaient à domicile, 86 % avaient un PCP, 56 % recevaient des soins à
domicile avant leur admission et 34 % avaient au moins une admission en soins intensifs. Les
HU ont représenté 2474 admissions ou visites aux urgences (médiane 14, IQR 10-22) dans tous
les sites au cours de l’année étudiée ; 41% de leurs 1605 visites aux urgences et 21% de leurs
869 admissions se sont faites dans d’autres hôpitaux. Leurs comorbidités les plus fréquentes
étaient l’hypertension, la dépression et le diabète. 49 réponses ont été reçues pour 114 enquêtes
envoyées par fax (taux de réponse de 43 %). Seuls 14 des 49 PCP ayant répondu ont suggéré des
interventions pour remédier aux problèmes des visites aux urgences et des réadmissions; les PCP
ont le plus souvent cité les conditions de vie et le manque de soutien social comme principaux
facteurs de causalité.
Conclusions
Nous avons caractérisé les patients grands utilisateurs et discuté des perspectives et des stratégies
de la PCP pour optimiser leur utilisation des soins de santé.
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As life expectancy increases and healthcare needs become more
complex, it is becoming increasingly important to improve
efficiency in healthcare delivery.1,2 It has been observed in various
settings that a small proportion of the population accounts
for disproportionate use of healthcare resources; 5% of the
population accounted for 64% of total health care spending in
Ontario3 and 66% in Alberta.4 The biggest driver of these costs
are inpatient (IP) admissions.1,3 Although multiple risk scores
have been developed to predict single readmissions after hospital
discharge,5-7 there are few risk-stratification tools to predict
which individuals will become high system users.
The objective of this study was to use a patient-focused
approach to gain insights into high-users (HUs) and potential
approaches to optimizing their care. The goal was to identify and
characterize current HUs, obtain insights from their primary care
physicians (PCPs) on their healthcare behaviors and attitudes,
discover patient and system factors that predispose them to
frequent readmissions, and to suggest strategies to intervene
against modifiable factors.

METHODS
This study was performed at a large tertiary care teaching hospital,
the University of Alberta Hospital (UAH), Edmonton between
Sep 1, 2015 and Sep 30, 2016. The study design included chart
reviews of high-user patients and qualitative surveys of their
PCPs. As per the Canadian Institute for Health Information
(CIHI) definition, HUs were any adult patients with three or
more admissions at our index hospital and cumulative length of
stay (cLOS) greater than 30 days at any hospital in the province
of Alberta, during that year. Patients who met the HU definition
were included even if they died in the hospital or during the
study period.
High user data was obtained from the Alberta Health
Services (AHS) medical site administrative office using the Data
Integration Monitoring and Reporting (DIMR) unit. We used
DIMR to collect all data on visits to ED or acute care hospitals
anywhere in the province of Alberta – this allowed us to track
resource use by HUs regardless of where else they received care
in the province. The descriptive variables derived from the UAH
local database and DIMR were organized into the following
categories; patient gender, age at last admit, postal code, date of
last admission between Sep 1/15 - Sep 30/16, number of UAH
admissions in study period, number of non-UAH admissions,
number of UAH ED visits, number of non-UAH ED visits,
cumulative LOS (days) between Sep 1/15 - Sep 30/16 at UAH
only and cumulative LOS (days) between Sep 1/15 - Sep 30/16 at
all hospitals in Alberta. DIMR also provided data on whether the
identified HUs had any admissions in the prior two years if the
HU patient was deceased at the time of analysis, and the number
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of ambulance arrivals. We obtained the most common admitting
diagnosis list from UAH under the hospital’s International
Statistical Classification of Disease (ICD) codes. HU data was
derived for all specialties except Obstetrics/Gynecology, which
is not available at the UAH site, and Pediatrics, as this patient
population was not the focus of the study. Admitting service
was categorized by specialties; General Internal Medicine
(GIM)/Cardiology/Critical care/Gastroenterology/Hematology/
Nephrology/Family Medicine/Surgical specialties including ENT/
Psychiatry/Geriatrics. Quantitative variables were loaded on a
‘Dashboard’ database created by the Performance Improvement
Manager at UAH and analysis was performed by the first author
using its’ filter applications. The data was documented as number
counts and ranges of minimum to maximum, where applicable.
Excel worksheets were then used by the first author to calculate
proportions, percentages as well as medians with an interquartile
range from the 25th to 75th percentile.
We obtained ethics approval for chart reviews and PCP
surveys, with a waiver of informed patient consent, from the
University of Alberta Research Ethics Board (Pro00073914).
Physician (PCP) informed consent was obtained by faxing a consent
sheet along with the survey. Chart reviews were standardized
by the first author using a list of definitions and categorization
protocols and were performed by the first and third authors in
this study. Only charts for the last admission in the study period
were reviewed for each HU, as comprehensive data collection and
analysis was not feasible given the large number of admissions
for all HUs combined. Descriptive variables derived from the
chart review were categorized as living facility at the time of the
last admission, time lived in that facility, prior or current home
care, duration of home care, types of home supports, types of
inter-professional care supports in the community, independent
for all activities of daily living (ADLs) and iADLs (in the form of
yes, no or unknown), number of regularly prescribed, scheduled
medications at the last admission, list of discharge medications
after the last admission in the study period, the cumulative
number of specialties involved and goals of care documented in
the chart at the time of the last admission in the study period.
Comorbidities listed in the chart under ‘Past Medical History’
were categorized into Neurologic, Cardiovascular, Pulmonary
Gastrointestinal, Hematologic, Nephrology, Oncology, Infectious
Diseases, Rheumatology, Endocrinology, Psychiatry, Geriatrics,
Transplant and Other. These comorbidities were used to calculate
the Charlson Comorbidities score.
To determine if existing scores are predictive of these highusers, we calculated LACE and FAM-FACE-SG scores for each
HU based on their last admission during the study period.
The LACE score is a 19-point score which assigns points for
length of stay, acuity of admission, comorbidities and number
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of ED visits and is considered high risk for readmission if
≥ 10.5 The FAM-FACE-SG score was modified to include age,
number of admissions, frequency of ED use (≥3 ED visits in
6 months before index admission), antidepressant use in past
year, Charlson Comorbidity score,9 ESRD on dialysis and lasix
dose (intravenous 40 mg and above during last admission), but
no need for financial assistance or subsidized ward stay, with a
score ≥14 considered high risk.8
PCP affiliation was determined by the third author by checking
if the HU had a physician name listed in their medical record.
If yes, the PCP’s medical specialty and contact information was
obtained from the College of Physicians and Surgeons of Alberta
(CPSA) website; some PCPs could not be contacted as their
contacts were not available on the CPSA website or they were
deceased. For the remainder, we first contacted the PCP offices
by phone and clarified if the patient had ever been affiliated
with the PCP. If yes, we additionally asked for permission to
send a survey and determined the accurate fax number or email
address. The first round of surveys was sent by fax or email
between February 18, 2018 - March 2, 2018. If a response was
not received within two weeks, a reminder call was given and
surveys were re-faxed. All responses received by May 30, 2018,
were included in the analysis.
The survey consisted of 12 multiple-choice questions and
8 short answer questions. A sample survey can be seen in Table
S2 in the Supporting Information section. All analysis of PCP
surveys was performed by the first author. For the multiple-choice
questions, when multiple options were selected, all options were
included in the count. Unfortunately, not all PCPs responded to
every question, therefore each question has a different number
of responses. We calculated the percentage of each response in
excel, using a common denominator, as a proportion of the total
number of PCPs who responded to the survey.
For the eight short answer questions, the PCP’s handwritten
responses were first typed into excel. For the question ‘What are
the 4 most common medical conditions the patient visits you
for?’, responses were categorized by the first author as broad
organ systems and reported based on the highest frequency of
reason for visits to the PCP. The response to ‘What 4 specialists
are most commonly enlisted in this patient’s care?’ and ‘What 4
outpatient clinics is this patient followed most often in?’ could
not be analyzed as most PCPs provided a physician name rather
than a specialty or clinic. The responses to ‘What 4 community
supports are enlisted in this patient’s care most often?’ were
diverse and could not be categorized. Qualitative responses to
‘What interventions, if any, could prevent this patient’s ED revisits
and inpatient admissions?’ and ‘Is there anything else you would
like to share?’ were categorized under the headings ‘PCP has
suggestions’ versus ‘PCP has no suggestions for intervention’. PCP
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suggestions with similar themes were then compiled under broad
categories (see Table 3). Qualitative responses to the question
‘What patient factors, if any, predispose this patient to high-cost
healthcare use?’ were categorized as ‘medical issues only’ and
‘additional contributing social factors’. The ‘Select-All-That-Apply’
question ‘Can you identify any ‘Social Determinants of Health’ that
influence this patient’s high-cost use? provided options; income
and income distribution, education, unemployment, and job
security, employment and working conditions, early childhood
development, food insecurity, housing, social exclusion, social
safety network, health services, aboriginal status, gender, race,
disability, living situation, social supports and other. The number
of selections for each factor were calculated and reported as a
percentage of the total number of social factors selected.

Results
High-User Demographics and Social Profile
A total of 125 HUs were identified at UAH between Sep 1, 2015
and Sep 30, 2016. The total number of patients admitted to
UAH during this study period was 23,643. Thus, the 125 HUs
accounted for 0.5% of all patients admitted over that year. The
125 HUs (median 62 years old) had 688 admissions to UAH
between Sep 2015-2016 accounting for 7716 acute hospital days.
During the same time the UAH had a total of approximately
13,400 medical discharges and 11,800 surgical discharges. Thus,
the HUs accounted for 688 of 25,200 (2.7%) of all admissions at
UAH that year. For the HUs, UAH hospitalizations were only
the tip of the iceberg as they also had 1605 additional ED visits
(41% at hospitals other than the UAH) and 181 admissions
(21% of their total) to other non-UAH hospitals elsewhere in
the province. The HUs arrived by ambulance 662 times (41% of
their UAH visits) with median 4 (IQR 2-7) ambulance arrivals
in the year studied. Of these 125 HUs for 2015/16, 76 (61%)
had also been admitted at least once in Sep 2014/2015 and 58
(46%) between Sep 2013/2014, as obtained from DIMR data.
Table 1 summarizes the characteristics of these HUs. Almost
half of HUs (46%) were younger than 60 years and 70 (56%)
were receiving home care. 62 (50%) were dependent for at least
some ADLs as per documentation in patient charts, however,
these were rarely broken down into specifics. Types of home
supports included 19 HUs with personal care (15% of HUs), 14
with medication assist (11%), 14 with home care/support (11%),
12 with wound care (10%), 11 with bath assist (9%) and 11 with
respiratory services (9%). Based solely on the last admission of
the study period, the median number of discharge medications
was 10 (IQR 7-14), median Charlson Comorbidity score was 2
(IQR 1-3), median LACE score was 14 (IQR 12-16), and median
FAM-FACE-SG score (excluding financial components) was 32
(IQR 25-38) (Table 1).
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Table 1. Demographics and Social Characteristics of High-Users (HUs).

Median
(Interquartile
Range
25th-75th)

High-user Variable

Total number

Range
(min-max)

Total admissions and ED visits between Sep
2015-16

2474

5 - 127

14 (10,22)

Cumulative UAH LOS (days)

7716

13 - 219

49 (35,73)

UAH admissions

688

3 - 11

5 (4,6)

Non-UAH admissions

181

0 - 13

1 (0,2)

UAH ED visits

941

1 - 41

6 (4,8)

Non-UAH ED visits

664

0 - 89

1 (0,3)

Number of ambulance arrivals

662

1 - 57

4 (2,7)

22 - 95

62 (46,72)

0 - 30

10 (7,14)

0 - 15

2 (1,3)

LACE Score (High risk ≥10)

4 - 19

14 (12,16)

FAM-FACE-SG score8 excluding Medifund &
subsidized stay (High risk ≥14)

10 - 50

32 (25,38)

Age (years)
Number of discharge meds
9

Charlson Comorbidity score
5

Sex

Living facility at time of last admission

Prior or Current Home Care

Subgroups

Number of
HUs (% of
125 HUs)

Male

66 (53)

Female

59 (47)

Home

92 (74)

LTC

12 (10)

Supportive Living

11 (9)

No Fixed Address

9 (7)

<6 months

25 (20)

≥6 months

45 (36)

None

55 (44)

ED = Emergency Department; LOS = length of stay; UAH = University of Alberta Hospital

High-User Medical Profile
Most (93%) HUs (116) had at least one admission to a medical
specialty and 51 (41%) had at least one admission to a surgical
specialty in the 13 months studied. Table S1 in the Appendix
summarizes rates of admission and consultation amongst services.
Of the HU hospitalizations, 28% (185 admissions) were on GIM
wards, 16% (116) Pulmonary, 15% (100) Hematology, and 15%
(98) Gastroenterology. The median number of services involved
at the last admission (either as admitting or consulting service)
was 2 (IQR 2, 4) up to a maximum of 10. The most consulted
specialties were Surgical Specialties with 46 consults (16% of all
consults), GIM with 39 consults (13%), Gastroenterology 34 (12%),
32
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Pulmonary 28 (9%), Infectious Diseases 26 (9%), Psychiatry 19
(6%) and Hematology 18 (6%) consults. About one third (34%)
of HUs (42) were admitted to critical care at some point over
the study year at least once, with a total of 66 ICU admissions
and 397 ICU days for these patients with a median of 2.6 days
(IQR 0.8-11.1) per patient in the study year. Figure 1 displays
the most commonly listed comorbidities under ‘Past Medical
History’ during chart reviews. These listed comorbidities were
categorized by grouping under predefined categories. Figure S1
in the Appendix displays the most common admitting diagnosis
under ICD codes. As of the last admission, goals of care were
documented under mandatory admission documentation as full
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Figure 1. Most prevalent comorbidities amongst high-users (HUs).

resuscitation for 46% (58 HUs), resuscitation without CPR for
4% (5), ICU support without CPR and intubation for 7% (9),
medical management but no resuscitation or ICU support in
27% (34), comfort measures only in 11% (14) and unknown/
presumed full resuscitation in 4% (5). At the time of analysis in
February 2018, 54 (43%) of the 125 HUs were deceased.

Family Physician Affiliation and Survey Responses
In our cohort, 96% (120) of 125 HUs listed in their medical
record that they had a PCP; 108 (86%) were Family Physicians,
5 were General Internists, 3 were Cystic Fibrosis specialists,
and 4 others listed a psychiatrist, medical oncologist, palliative
care physician, and nurse practitioner. During surveys, 6 PCPs
could not be contacted as their contacts were not available on
the CPSA website or they were deceased. We received responses
to 49 of the faxed 114 surveys (43% response rate); 4 declined
participation and 9 responded stating that the patient is not
affiliated with them or their clinic. Table 2 summarizes the
PCP responses to the first 11 multiple-choice questions in the
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CJGIM_3_2020_175414.indd 33

survey including duration of affiliation, frequency of visits,
patient behaviors and attitudes, goals of care discussions, and
discharge summaries. In cases where multiple options were
selected, all options were included. Some PCPs did not respond
to select questions. Question 12 (What is the patient’s attitude
to you?) is not reported in Table 2 as the PCP understanding
of the question was variable and not accurately interpretable.
In the short answer section, when PCPs were asked about
factors that predispose the patient to high use, prominent responses
were limited resources and lack of social/home supports, low level
of education/illiteracy, patient and family anxiety, personality
traits and poor capacity. 16 PCPs responded that medical issues
were the root of the problem while 24 PCPs believed that social
factors additionally contributed, including lack of social supports
which was suggested 15 times (17% of 82 suggested social
factors), disability in 11 HUs (13% of all social factors), living
situation in 9 (11%), and income and income distribution in 9
(10%). Pulmonary and gastrointestinal conditions were the most
common reasons for HU visits to the PCP office. Other general
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Table 2. Primary Care Physician (PCP) Responses to the First 11 MultipleChoice Questions on the Survey

Table 2. Primary Care Physician (PCP) Responses to the First 11 MultipleChoice Questions on the Survey (continued)

# of PCP
responses (%
responses out
of 49)

# of PCP
responses (%
responses out
of 49)

Multiple-Choice Questions
1. Are you still the Primary Care Provider for this
patient?

49 (100)

Multiple-Choice Questions
5. Do you consistently receive discharge
summaries on the patient after hospital visits?

46 (94)

28 (57)

a. Always

18 (37)

b. No, the patient transferred to another
provider

3 (6)

b. Mostly

16 (33)

c. Occasionally

5 (10)

c. No, the patient never followed up

2 (4)

d. Rarely

3 (6)

d. No, the patient is now deceased

13 (27)

e. Never

1 (2)

No response provided

3 (6)

a. Yes

e. No, for other reasons
2. If yes, for how long have you been this
patient’s GP?

3 (6)
44 (90)

a. < 1 year

5 (10)

b. 1-5 years

18 (37)

c. 6-10 years

8 (16)

d. 10-20 years

8 (16)

e. >20 years

4 (8)

f. Not applicable

1 (2)

No response provided

5 (10)

3. How many times has the patient visited your
clinic in the last year?

47 (96)
16 (33)

b. 1-5

14 (29)

c. 6-10

5 (10)

d. 10-15

4 (8)

e. >15

2 (4)

Note: Home visits/nursing home/LTC

6 (12)

No response provided

2 (4)
46 (94)

a. Always

7 (14)

b. Mostly

11 (22)

c. Occasionally

12 (24)

d. Rarely

6 (12)

e. Never

7 (14)

No response provided

3 (6)

46 (94)

a. Never

20 (41)

b. Rarely

12 (24)

c. Occasionally

5 (10)

d. Frequently

5 (10)

e. Always

1 (2)

No response provided

3 (6)

7. D
 o you think this patient is managing chronic
diseases well?
a. Yes

a. 0

4. Does this patient visit you within 2 weeks of a
hospital visit?

6. D
 oes the patient miss appointments with
you?

45 (92)
20 (41)

b. Somewhat

4 (8)

c. No

8 (16)

d. Unsure

7 (14)

No response provided

4 (8)

8. Is the patient compliant with health
management recommendations?

45 (92)

a. Yes

31 (63)

b. Somewhat

5 (10)

c. No

5 (10)

d. Unsure

3 (6)

No response provided

4 (8)

(continued )

(continued )
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Table 2. Primary Care Physician (PCP) Responses to the First 11 MultipleChoice Questions on the Survey (continued)

Multiple-Choice Questions

# of PCP
responses (%
responses out
of 49)

9. Have you discussed Goals of Care with this
patient or family?
a. Yes
b. Partially
c. No

44 (90)
22 (45)
2 (4)
2 (4)

No response provided

5 (10)

Summary of PCP recommendations
Higher Level of
Care (5)

•
•
•
•

Better community
supports (7)

• medication supports and better home care
• supports for individuals with cognitive issues
• early childhood development, aboriginal status
supports, family support, income support

Better access to
medical resources
(5)

•
•
•
•

Targeting patient
behaviors (8)

• health education to better understanding
primary condition
• mental health resources for personality
disorders, anxiety, and opioid dependency
• encourage patients towards proactive clinic
visits and better communication with their
physicians

Administrative
interventions (4)

• detailed patient information sheets for clinic
visits and hospital discharges
• ensuring PCPs receive discharge summaries at
time of discharge
• efforts to improve and enhance communication
between specialists and primary care

43 (88)

a. Home alone

8 (16)

b. Home with family/friends

26 (53)

c. Assisted living facility

3 (6)

d. Long-term care facility

3 (6)

e. Homeless shelter

0 (0)

f. Other

3 (6)

No response provided

6 (12)

11. What is the patient’s attitude to his/her
medical condition?

Targetable
Strategies
(Number of
PCPs who
made the
suggestion)

14 (29)

d. Cannot recall

10. Where does this patient live?

Table 3. Compilation of Primary Care Physician (PCP) Recommendations for
Improvement

44 (90)

a. Aware and compliant

31 (63)

b. Aware but non-compliant

6 (12)

c. Unaware/indifferent

1 (2)

d. Lacks capacity

4 (8)

No response provided

5 (10)

move to supportive living
psychiatric-oriented facility
direct readmission to hospice
greater medical capacity at patient living
facilities

home visits by RN/NPs, PCPs and/or specialists
24/7 access to PCPs
quicker access to urgent surgeries
patient’s local pharmacy to stock infrequently
used meds

*A total of 49 PCPs responded to surveys; some questions were skipped by some PCPs.

issues that were noted by their PCP but not picked up during
chart reviews included insomnia, smoking cessation, pressure
ulcers, fractures, fertility, prescription renewal, and poor mobility.
When asked about recommendations for improvement, 14 PCPs
provided one or more suggestions; these have been grouped into
categories by the authors and presented in Table 3.

Discussion
There are 4 key findings in our work that deserve emphasis. First,
amongst HUs, 41% of ED visits and 21% of readmissions were
at other hospitals despite these patients having well-established
links to staff at the main study hospital. Second, while it is not
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surprising that HUs have multiple chronic conditions, high
medication use, longitudinal patterns of high-use, and lower
socioeconomic status, we were surprised that most of the highusers we identified had a regular PCP and lived at home. It is
also noteworthy that PCP perspectives on HUs generally reveal
positive health behaviors and attitudes, with 65% of responding
PCPs stating the patient rarely or never missed appointments.
41% of PCPs believed the HU was managing his/her chronic
diseases well, and only 10% thought the HUs were non-compliant
with prescribed therapies (Table 2). Third, the greatest number
of admissions of HUs were to GIM wards and GIM was also the
most frequently consulted service when patients were admitted to
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a surgical or subspecialty service. Fourth, published readmission
prediction scores have high predictive value in this cohort: at
the time of their last admission in the study period, 88% of HUs
had a high-risk LACE score (≥10) whereas 99% had a high-risk
FAM-FACE-SG score ≥14.
The high rate of readmission and ED visits to the nonindex hospital is concerning a lack of continuity is associated
with higher mortality in other studies.10,11 For example, Staples
et al., 2014 found that 18% of patients who were re-admitted
to an alternative hospital in their study had a 3% higher 30-day
mortality rate.10 While ambulance staff decide which hospital
to take a patient to based on ED census numbers, consideration
should be given to prioritize HUs so that they are preferentially
taken to the hospital (and physicians, nurses, system) most
familiar with them.
Our characterization of HUs is consistent with prior studies
in that we found that hypertension, depression, diabetes, and
obstructive lung disease were the most common comorbidities.12
We found that only 10% of our HUs lived in LTC, which is
consistent with a report that 14% of HUs in another Canadian
province (Ontario) lived in LTC.13 Moreover, our HUs tend to
have a longitudinal pattern of increased use, consistent with an
Ontario study that reported that 45% of adult HUs persisted
as HUs in the subsequent year.3 Current and past healthcare
utilization are strongly associated with HUs indicating a need
for targeted interventions even for those patients with ongoing
continuity of care.14
Although we identified HUs using a standard, CIHI-endorsed
definition and were able to track all of their hospitalizations and
ED visits anywhere in the province, there are some limitations
to our study. For one, there are multiple other definitions of
HUs in the literature based not on total LOS in one year, as used
by the CIHI definition, but instead based on healthcare costs,3
population cost percentiles,15 number of readmissions regardless
of LOS8 and use of other healthcare resources. We recognize
that CIHI-defined HUs do not necessarily reflect those with the
highest hospital costs.16 A second limitation is the possibility of
response bias in our PCP surveys. PCPs had an overall favorable
view of HUs. The 43% response rate may represent physicians
who are more diligent and actively involved in patient care.
Another limitation of our PCP surveys is that these were not done
prospectively soon after a readmission occurred and therefore
did not provide PCP feedback in real-time. The surveys did
not ask PCPs to rate the ‘preventability’ of that readmission or
identify factors/potential interventions that could have prevented
that specific readmission. Instead, the survey only asked in a
general sense about the factors contributing to high system use
or potential interventions to reduce unnecessary use. There is
also a selection bias in characterizing HUs as this study was
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conducted in a tertiary care teaching hospital and is not reflective
of a community hospital. For example, the high readmission rates
for hematology and gastroenterology were likely due to the high
number of leukemia patients and the hepatology/liver transplant
service at this centre. It is thus important to take the healthcare
centre into account when generalizing admission patterns.
There is also a survivor bias in characterizing HUs as they had
to have at least three admissions and we did not include those
who died during their first or second hospitalization within the
study period. Additionally, while the CIHI definition includes
all patient admissions in a year, we applied it only to a single
hospital thereby missing out on hospitalizations at other centers
and thus under-capturing HU patients.
In our surveys, only 14 (29%) out of 49 PCPs provided
suggestions for improvement. Our finding that most PCPs
believed that HU readmissions were not preventable is consistent
with prior studies in this area. For example, a systematic review
of 34 studies found that the median proportion of readmissions
deemed avoidable was 27%, ranging from 5 to 79% between
studies5 and in another similar survey of PCPs of high user
patients, 58% of PCPs believed that no interventions could
prevent readmissions.17 Our study thus re-enforces the notion
of ‘unavoidability’ of high user readmissions. On the other hand,
a literature review suggested that 12 to 75% of readmissions
might be preventable by patient education and pre- and postdischarge care18 and a Kaiser Permanente case series found that
47% of 30-day readmissions might be preventable by targeting
transition and follow-up care planning, medication management
and advance care planning.19 Thus, the healthcare arena is
gradually adopting a focus on transitions of care with a renewed
emphasis on patient-centered care. Ultimately, even though HU
readmissions are generally perceived as unavoidable, we must
continue to identify modifiable system factors to intervene on.
In our surveys, a prominent recommendation by 5 PCPs was
for higher levels of care and community supports including LTC,
supportive living, psychiatric-oriented facilities, and hospice, as
well as increased depth of medical care at these facilities. One PCP
stated, “need more capacity to manage episodes in her facility
as they will call the ambulance quite readily.” There was also a
suggestion for “efforts to improve and enhance communication
between specialists and primary care” as only 34 (74%) PCPs stated
they mostly-always receive discharge summaries from hospital
admissions before HU follow-up visits. PCPs also notably suggested
increased mental health resources for patients with personality
disorders, depression, anxiety, and opioid dependency; we found
that depression and anxiety together accounted for 6.3% (63) of
all listed comorbidities (see Figure 1), psychiatry accounted for
6% of inpatient consults amongst HUs (Table S1) and 39% (49)
of HUs were on an antidepressant over the past year according
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to chart reviews. Thus, an important intervention would be to
connect identified HUs with mental health resources and ensure
they have appropriate community supports.
A popular recommendation by PCPs was for home visits
whether by nurses, PCPs or even specialists; however, only 6 (13%)
of 46 PCPs stated that they do home/facility visits (ranging from
weekly to 1-4 times per year) (see Table 2). In the US, there has
been a push towards the multidisciplinary team-based PatientCentered Medical Home (PCMH) which provides a shift in focus
from acute rescue to proactive maintenance of chronic diseases.20
The ‘Virtual Ward’ is another model which uses a predictive
tool to identify HUs at risk of frequent readmissions and then
provides intensive multidisciplinary ward-type care to these high
user patients in a community setting.8, 20–26 A Toronto-based trial
by Dhalla et al. 2014 focused only on patients with a high LACE
score and found no reduction in readmission rates with intensive
post-discharge care transitions.27 However, another Community
Virtual Ward model in Ireland designed to support older patients
with complex social and health care needs found a reduction in
ED presentations and unplanned hospital admissions using a
proactive integrated multidisciplinary approach.24
Thus, future models should continue to incorporate a broader
definition of HUs, as characterized in our study, and should focus
on targeting social factors and preventative medicine in addition
to care transitions. Predictive tools that use electronic medical
records to extract information on patient characteristics are now
being developed and would further improve readmission predictive
analysis.28 Hospital physicians can also play a role by ensuring
timely and effective communication with PCPs and connecting
high user patients with adequate mental health resources and
community supports. Potential next steps for hospital quality
improvement projects is to use predictive models to firstly
identify high-users and then engage identified HUs in systembased interventions to study their effectiveness in improving
readmission outcomes. A future direction for our group is to
develop a ‘Virtual Hospital’ for our HU patient population and
investigate its effectiveness in reducing readmissions and ED visits.

Conclusion
In conclusion, our analysis of HUs identified characteristics that
are consistent with prior studies and recognized pre-existing
models. We found that most of the HUs we identified had a
regular PCP and lived at home with home care and family
supports. While HU patients were seen in all specialties, the
greatest number were admitted to GIM wards and GIM was the
most frequently consulted service when patients were admitted
to a surgical or subspecialty service. While PCP suggestions do
not necessarily correlate with specific HU characteristics, they do
provide a wealth of frontline experience that we can build on to
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develop practical interventions. In keeping with prior literature,
PCP perspectives in this study reinforce the notion that many
high user readmissions are unavoidable and guide us to look
away from individual patient characteristics and instead to look
at system-based preventative and transitional care factors for
targetable interventions. Future studies must focus on predicting
HUs early on and studying the effect of suggested system-based
interventions on preventing their readmissions.
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Appendix
Supplementary Table S1. Rates of Admission and Consultation
Amongst Medical Services

Service

Ratio of #
admissions
% of HU
to # HUs
admissions accounting for
(# of
admissions
admissions) over the year

% of
specialties
consulted
on
inpatient
HUs (# of
consults)

General
Internal
Medicine

28 (185)

3.1 (185/59)

13 (39)

Surgery

17 (116)

2.3 (116/51)

16 (46)

Pulmonary

16 (104)

4.2 (104/25)

9 (28)

Hematology

15 (100)

5.3 (100/19)

6 (18)

Gastroenterology

15 (98)

3.3 (98/30)

12 (34)

Fam Med

6 (42)

1.8 (42/24)

3 (8)

Nephrology

3 (17)

3.4 (17/5)

2 (7)

Cardiology

1 (5)

1.0 (5/5)

2 (6)

Direct
admission to
ICU/CCU

0 (3)

1.5 (2/3)

Not available

Geriatrics

0 (2)

1.0 (2/2)

0 (1)

Psychiatry

0 (1)

1.0 (1/1)

6 (19)

Neurology

0 (0)

N/A

2 (5)

Infectious
Diseases

N/A

N/A

9 (26)

Palliative care

N/A

N/A

5 (14)

Transplant

N/A

N/A

4 (12)

Pain service

N/A

N/A

2 (5)

Endocrinology

N/A

N/A

1 (2)

Rheumatology

N/A

N/A

0 (1)
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Supplementary Table S2. Survey Faxed to the Primary Care Physicians (PCPs) of High-Users (HUs)
Dear Dr. ----------,
Mr/Ms. --------- is a high-cost user of the University of Alberta Hospital acute care services and has documented you as his/her family physician.
Can you confirm that Mr/Ms. ---------- has ever been your patient?
 NO, I have never seen this patient.
Thank you. You have completed this survey.
Please fax the questionnaire back to us at ---------------.

 YES. Then please answer the subsequent questions as best as you can.
1. Are you still the primary care provider for this patient?
a. Yes
b. No, the patient transferred to another provider
c. No, the patient never followed up
d. No, the patient is now deceased
e. No, for other reasons
2. If yes, for how long have you been this patient’s GP?
a. < 1 year
b. 1-5 years
c. 6-10 years
d. 10-20 years
e. >20 years
f. Not applicable
3. How many times has the patient visited your clinic in the last year?
a. 0
b. 1-5
c. 6-10
d. 10-15
e. >15
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4. Does this patient visit you within 2 weeks of a hospital visit?
a. Always
b. Mostly
c. Occasionally
d. Rarely
e. Never
5. Do you consistently receive discharge summaries on the patient after hospital visits?
a. Always
b. Mostly
c. Occasionally
d. Rarely
e. Never
6. Does the patient miss appointments with you?
a. Never
b. Rarely
c. Occasionally
d. Frequently
e. Always
7. Do you think this patient is managing his/her chronic diseases well?
a. Yes
b. Somewhat
c. No
d. Unsure
e. Not applicable
8. Is the patient compliant with health management recommendations?
a. Yes
b. Somewhat
c. No
d. Unsure
e. Not applicable
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9. Have you discussed Goals of Care with this patient or his/her family?
a. Yes
b. Partially
c. No
d. Cannot recall
e. Not applicable
10. Where does this patient live?
a. Home alone
b. Home with family/friends
c. Assisted living facility
d. Long-term care facility
e. Homeless shelter
f. Other
11. What is the patient’s attitude to his/her medical condition?
a. Aware and compliant
b. Aware but non-compliant
c. Unaware/indifferent
d. Lacks capacity
e. Other
12. What is the patient’s attitude to you?
a. Very good
b. Good
c. Neutral
d. Poor
e. Very poor
13. What top 4 medical conditions does the patient visit you for?
14. What top 4 specialists are enlisted in this patient’s care?
15. What top 4 outpatient clinics is this patient followed in?
16. What top 4 community supports are enlisted in this patient’s care?
17. What interventions, if any, could prevent this patient’s Emergency Department revisits and inpatient readmissions?
18. What patient factors, if any, predispose this patient to high-cost healthcare use?
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19. Can you identify any ‘Social Determinants of Health’ that influence this patient’s high-cost use? Select all that apply.
• Income and Income Distribution
• Education
• Unemployment and Job Security
• Employment and Working Conditions
• Early Childhood Development
• Food Insecurity
• Housing
• Social Exclusion
• Social Safety Network
• Health Services
• Aboriginal Status
• Gender
• Race
• Disability
• Living situation
• Social supports
• Other:
20. Is there anything else you would like to share?

Figure S1. Admitting diagnosis based on International Statistical Classification of Disease (ICD) codes as a
percentage of all diagnoses.
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Abstract
The colon cutoff sign is a radiographic sign often associated with a diagnosis of acute pancreatitis.
The patient highlighted in this case presented with nausea, vomiting, and abdominal discomfort
and was referred with a diagnosis of viral gastroenteritis. The abdominal radiograph demonstrated
the colon cutoff sign, but all other biochemical and imaging modalities were within normal
limits. This case highlights the importance of relying on the entire clinical assessment when
diagnosing pathology.

Resume
Le signe de coupure du côlon est un signe radiographique souvent associé à un diagnostic de
pancréatite aiguë. Le patient mis en évidence dans ce cas présentait des nausées, des vomissements
et une gêne abdominale et a été orienté vers un service de gastro-entérite virale. La radiographie
abdominale a montré le signe de coupure du côlon, mais toutes les autres modalités biochimiques
et d’imagerie étaient dans les limites normales. Ce cas souligne l’importance de s’appuyer sur
l’ensemble de l’évaluation clinique pour diagnostiquer la pathologie.

A 65-year-old male presented to our hospital for evaluation of
nausea, vomiting, and abdominal pain. The patient’s past medical
history was notable for alcohol abuse, peptic ulcer disease, and
coronary artery disease. Physical exam demonstrated diffuse
tenderness in the right and left upper abdominal quadrants.
Electrolytes and serum lipase were within normal limits. An
abdominal radiograph (Figure 1) demonstrated the “colon
cutoff ” sign concerning for acute pancreatitis. An abdominal
ultrasound was normal. Despite diagnostic imaging suggesting
otherwise, the patient was diagnosed with viral gastroenteritis
and discharged following supportive care.
The colon cutoff sign is a radiographic sign, originally
described in abdominal radiographs, indicating the absence of gas
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in the colon distal to the splenic flexure.1,2 The colon cutoff sign
represents functional paralysis of the descending colon secondary
to pancreatic inflammation. Beyond case reports, there is a paucity
of published data on the sensitivity and specificity of this sign.
One retrospective chart review reported a sensitivity of 56%.3
Specificity was not reported. Although an elevation in serum
lipase is not necessarily specific, the sensitivity and specificity
for elevation of this biomarker have been reported as 85-100%.4
The sensitivity and specificity of abdominal ultrasound for the
diagnosis of acute gallstone pancreatitis is reported as 71% and
98%, respectively.5 In this case, the colon cutoff radiographic sign
was inconsistent with a biochemical diagnosis of pancreatitis.
In the setting of an abdominal radiograph showing the colon
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cutoff sign, clinicians should rule-out other intra-abdominal
pathology, including, but not limited to, viral infections, colon
cancer, inflammatory bowel disease, mesenteric ischemia, and
urinary and biliary pathology. This case illustrates the importance
of assessing all available data and placing appropriate strength
on each investigation based upon its test characteristics in the
diagnostic reasoning process.
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Abstract
Arterial misplacement of central venous catheters can often be avoided with the use of realtime ultrasound-guided procedural competency. However, misplacement can still occur and
is more likely to occur when the internal jugular vein is located directly above the common
carotid artery. The resultant injury to the common carotid artery occurs through the posterior
wall of the internal jugular vein. Arterial injury may also occur when the subclavian vein is
attempted in a non-ultrasound-guided fashion. Optimal management requires a coordinated
evaluation of the catheter misplacement by Interventional Radiology and Vascular Surgery to
ensure maximum patient safety during catheter removal. This article reviews the literature on
this topic and provides a summary of the best approach to safely remove the misplaced catheter.

Resume
Le mauvais positionnement artériel des cathéters veineux centraux peut souvent être évité grâce
à l’utilisation de compétences procédurales guidées par ultrasons en temps réel. Cependant,
un mauvais positionnement peut toujours se produire et est plus susceptible de se produire
lorsque la veine jugulaire interne est située directement au-dessus de l’artère carotide commune.
La lésion de l’artère carotide commune qui en résulte se produit à travers la paroi postérieure
de la veine jugulaire interne. Une lésion artérielle peut également se produire lorsque la veine
sous-clavière n’est pas guidée par un ultrason. Une gestion optimale nécessite une évaluation
coordonnée du mauvais positionnement du cathéter par la radiologie interventionnelle et la
chirurgie vasculaire afin de garantir une sécurité maximale au patient lors du retrait du cathéter.
Cet article passe en revue la littérature sur ce sujet et fournit un résumé de la meilleure approche
pour retirer en toute sécurité le cathéter mal placé.

Case Presentation
A 62-year-old man with viral myocarditis and acute renal failure
had a 14 French (Fr) left internal jugular dialysis line placed
for renal replacement therapy. Following the insertion of the
dialysis line, the resident assessed the transduced waveform
and correctly identified that it was an arterial pattern. Arterial
cannulation of the carotid artery was further supported by
Canadian Journal of General Internal Medicine
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blood gas analysis and chest x-ray (Figure 1). A CT angiogram
confirmed that the catheter had been placed into the proximal
left common carotid artery within the patient’s thoracic cavity
posterior to the clavicle and that the arterial cannulation had
been through the posterior wall of the left internal jugular vein.
Vascular Surgery and Interventional Radiology were consulted
urgently. Endovascular options including the use of an arterial
Volume 15, Issue 3, 2020
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Figure 1. Chest x-ray showing arterial cannulation of the carotid artery.

closure device or the placement of a covered stent combined
with venous balloon tamponade options were considered, but,
ultimately, an open surgical repair in a hybrid operating room
with conventional surgical supplies and endovascular supplies
readily at hand was felt to be the safest approach. The surgery
was delayed by 48 hours because the patient had been on
Apixaban before hospitalization and was felt to be at increased
risk of bleeding complications. A heparin infusion was initiated
and continued until the surgical intervention. The open surgery
successfully removed the catheter without complications and did
not require the utilization of the hybrid approach.
Many critically ill patients require the placement of a
central venous catheter (CVC) during the course of their
hospitalization. Complications associated with internal jugular
(IJ) and subclavian vein CVC insertion include pneumothorax
(0.1–3%), hematoma (0.1–2.1%), arterial puncture (3.1–9.4%),
arterial cannulation (<1%) and guide-wire embolism (<0.1%).1
The potential consequences of these complications include
permanent neurologic disability from cerebral ischemia, airwaythreatening hematoma, tension pneumothorax, uncontrolled
hemorrhage, emergent cardiovascular surgical interventions
requiring general anesthesia, and death. Recognizing that
complications from CVC insertion are inevitable despite the
procedural competence of the operator necessitates a clear
approach to managing these events so that further iatrogenic
harm to patients can be minimized.
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The traditional means of averting arterial line misplacement
include operator attentiveness to the colour and pulsatility of the
blood coming from the needle after cannulation but these methods
are frequently unreliable in isolation.2 Real-time ultrasoundguidance is associated with improved success in correct CVC
placement with fewer complications (relative risk 0.22 [95% CI:
0.1 to 0.45] and 0.53 [95% CI: 0.41 to 0.69] for IJ and subclavian
veins respectively).3–5 Newer echogenic cannulation needles
further improve procedural safety by optimizing distal needle tip
visualization during the procedure.6 Despite the improved safety
associated with employing ultrasound-guided procedures, when
the common carotid artery is located underneath the IJ vein,
operators may still puncture through the posterior wall of the
vein resulting in arterial injury or cannulation.7,8 This recurring
complication pattern of injury reinforces the importance of
visually confirming the position of the wire in both the crosssectional and longitudinal ultrasound planes before dilation of
the tract before catheter placement.
Management of arterial injuries from attempted CVC
placement depends on the extent of the injury, location of the
injury, and clinical status of the patient. The incidence of arterial
needle puncture during CVC placement is estimated at 3.7 to
12% and is usually promptly recognized and managed with
removal of the needle followed by direct manual compression
to the cannulation site.9 While unproven, smaller gauge needles
(use of a micropuncture technique) may decrease the risk of
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complications from an unintentional arterial puncture during
CVC placement.10,11 More significant arterial injury following
tract dilation or catheter placement is estimated to occur at a
frequency of 0.1 to 1% and necessitates a more comprehensive
workup including specialist consultation due to the higher rates
of neurologic or hemorrhagic complications associated with
inattentive management of this situation.9
Many experienced clinicians believe that misplacement of
smaller gauge catheters (≤7Fr triple lumen catheters) can be
safely managed with a “pull-pressure” strategy (characterized
by “pulling” the catheter out and applying “pressure” for 5–20
minutes) while acknowledging that larger bore catheters require
removal with definitive open or endovascular repair. Published
literature supports that patients have better outcomes when larger
devices are left in situ so that surgical and endovascular expertise
can be consulted to determine an optimal removal plan. A 2008
case series and review12 described 30 cases where accidental
large-bore (≥7Fr) cervicothoracic arterial cannulation patients
were treated with the “pull-pressure” method (n =17) compared
to immediate removal by surgery (n=13). Eight (47%) of the
“pull-pressure” patients experienced complications including
hematoma, airway obstruction, false aneurysm, stroke, and death.
No complications occurred within the surgical management
group. A 2017 systematic review9 identified 80 case reports of
inadvertent arterial injury. Twenty-two percent of these patients
were treated with a “pull-pressure” approach resulting in a high
proportion of patients (94.6%) experiencing severe complications
such as failure to control hemorrhage, embolic stroke, or death.
Comparatively, 95% of the patients treated with endovascular
interventions experienced favorable outcomes and all 37 patients
treated with primary surgical repair resulted in good neurologic
outcomes. Strong data is supporting surgical or endovascular
repair options for large-bore common carotid arterial injuries.
Management of inadvertent injury to the subclavian artery
is complicated by the technical difficulty of accessing the region
for primary surgical repair. Injuries to the subclavian artery,
proximal carotid artery behind the clavicle, or innominate artery
can be intra-thoracic and may require surgical interventions that
require clavicular resection, a thoracotomy, or a sternotomy. A
variety of covered stents, closure devices (e.g., Angio-seal• and
Perclose•), and tamponade products have been described to treat
complications from CVC insertion resulting in subclavian artery
cannulation.13,14–16 However, closure devices are contraindicated if
the injury site involves a branch or there is evidence of underlying
arterial dissection and may have limitations such as a maximum
French size or puncture site depth in which they can be used.
The use of closure devices in this setting is also considered off
label. These injuries require urgent CT angiography so that
adequate procedural planning may occur to determine the safest
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approach to remove the misplaced catheter. As institutional
resources and skillsets vary, arterial cannulation events should
be discussed with the local vascular surgical specialists. This is
especially true for cannulations of ≥7Fr, non-compressible sites,
and patients on anticoagulation. Surgeons capable of vascular
injury repair should be involved in the development of local
policies and procedures regarding the surgical or endovascular
treatment approach to iatrogenic vascular injuries. Hybrid
operating rooms with fluoroscopy capabilities permit the use
of combined open surgical and endovascular approaches and
act as an ideal setting for bailout options if an initial operative
strategy is unsuccessful.
Time to the removal of the misplaced catheter is another
factor that confers a safety profile in favor of surgical removal.
If greater than 4 hours have transpired since the vessel was
cannulated there are fewer complications when catheters are
removed surgically. This is because distal embolization events
from thrombus build-up on cannulas can be minimized in the
surgical setting via distal vascular control or surgical embolectomy
if required. However, there is no timeframe for non-surgical
removal that is considered completely “safe” so endovascular
or surgical removal should always be a consideration.9
Inadvertent cervicothoracic artery cannulation during
CVC placement is a rare complication that carries a high risk of
morbidity and mortality. Addressing the risk of this event begins
with prevention strategies that include operator attentiveness
and the use of real-time ultrasound guidance. Whenever a
catheter is inadvertently placed within an adjacent artery,
a time-efficient and expedited management plan should be
initiated that includes consultation for surgical removal instead
of an uncontrolled “pull-pressure” removal technique. Arterial
cannulation with catheters ≥ 7Fr necessitates rapid consultation
between the attending team and the most appropriate surgical
service (vascular, neurosurgery, general surgery depending on
practice setting). Arteriotomy sites that are not easily amenable to
surgical exposure may be candidates for newer techniques using
endovascular products to improve patient safety. Achieving the
goal of safely removing a misplaced catheter requires the timely
collaboration of services and should be guided by non-emergent
plan development within individual institutions to improve
patient safety during this high-risk period.
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