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Learning ObjECtiVES CALGARY
* Apply evidence-based knowledge to care for the hospitalized
patient with COVID-19

* Describe the clinical research studies available for hospitalized
patients with COVID-19

* Summarize the current MEOC recommendations for care of the
COVID-19 patient

17
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Outline EREERRY
* Hospital admission

* Infectious Diseases — Antimicrobials

* Pulmonary — Oxygen, CPAP/BIPAP, inhaled therapies

* Hematology — VTE, hypercoagulability

* Rheumatology — Cytokine release syndrome

* Geriatrics — Special considerations for older adults

* Clinical Trials and COVID-specific therapies
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Clinical Practice Guidelines Working Group: ERTERRY
Develop and implement clinical practice tools to support physicians

in providing clinical care to patients with COVID.

* Promote evidence-based care

* Synthesize evidence to develop standardized clinical care for COVID
patients admitted to hospital to include:

SCM Order sets (Risk prediction)

Clinical care algorithms/pathways/flowcharts

* Support clinical trials recruiting hospitalized COVID patients
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Hospital Admission

* CXR — portable

* Bloodwork — standardized

* Vital signs

* Diet

* Fluid balance

* Comorbidities

* VTE prophylaxis

* GOALS OF CARE

* Discharge planning begins at Admission
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COVID-19 Admission Order Set ERTEARY

isolation

| | Order | Siart Date. [ Start & [ Isolation Type | Isolation Reason | Additional i |
=l Isolation - 1 item(s) ; — :
| O3 [ | Isctation T ASAP |
f patient beng admitted, ensure al of the following d have y D-Dimer being perdomed for COVID nsk stratfication

Virclogy - NP Swabs
il (JcoviD-19 Nucleic Acid Test i [JRespiratory Infection Panel (Viral)

Pregnancy Test
Pregnancy - Point of Care Test
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Risk Prediction Tools

* Prognostication CURB6S5 score! NEWS2 score?
o Mu|t|p|e t00|s y— cmm The NEWS secrng system
_m 3| 2 | I&:'l 1] 2] 3
* None validated in COVID19 Confusion 1 ?:,x::‘ 1 | o e [0
Sp0, Scaie 1(%) ) 9293 | 995 E
* Decision support BUN > 7mmol/L 1 IO | oo | s | = |7 [
Aenor | oggen | eygen |Sogge
Alror orygen? Coygen Ar
Resp Rate >/= 30 1 ;ﬂlﬁhm | 9100 | 00| iz a0

Pulge (per mirute) I 4150 | 5190 | 91110 | 111-130 (ST

SBP <90 or DBP <60 1

Consciousness et ol

Age >/=65 1 Terpeoue(0) % 351-360 | 361-380 | 381390 | 2391

+1 for chronic high PCO2

1. Lim et al. Thorax 2003 2. Royal College of Physicians, London RCP 2017 24
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Daily MD
Assessment

Consider the following
with each patient:

1. COVID status
Q Confirmed
Probable
Possible
Unlikely
Very Unlikely
Pg IP&C if d/c'ing
C&D isolation
2. Exam as clinically
indicated (daily
physical not required)
3. Labs
review daily and order
as indicated

oocooo

>

Fluid Balance
conservative fluid
strategy

Goals of Care
Reassess & Update

6. Diet Order &
nutritional status

£

&

Patient Isolation
Update family

Is patient eligible
for a clinical trial?
CATCO pg: 01815
CORONA-1 pg: 03977

[l Alberia Health

=
- M Services

Vital Signs

New SBP <90

Concern if: New HR 2120/min

Increased O2 needs 23LPM/3 hours, or 26LPM

Increased RR 26 breaths/min or worsening

dys|

Pulmonary
02 Needs; NIV only for acute resp

failure secondary to AECOPD/CHF; MDI
(no nebs) for asthma / COPD; Avoid
optiflow/airvo

Anti-microbials it

Is the blood culture yes

positive or high Continue

suspicion for bacterial antibiotics

infection x 57 days,
with stop
date. Biok+

Ifno

pnea
New onset confusion

NEWS2 scoring system

dcal y- g

Differential diagnosis of COVID
patient with increasing 02 needs
COVID disease progression
« respiratory failure
« sepsisicytokine release
+ myocarditis
Complication of admission - acute
+Hospital acquired pneumonia
Pleural effusion
Acute PE
Aspiration
Pneumothorax
+ Volume overload
Comorbidty exacerbation
+ COPDJasthma exacerbation
+ Congestive heart failure

Consider care escalation (involve POD lead)
+ NEWS2score: 1 to 27 or any new 3-point item
> 3LPM/3 hours, or 2 6LPM
Any other concern of changing clinical status
Make NPO, ensure IV patent
If deterioration (increasing O2 requirement)
+ GOC R1-3, consider ICU consult
+ GOC M or Cl, consider palliation
Work-up for patient deterioration
CXR (portable) + Labs — CBC, Cr, lytes, CRP,
ferritin, LDH, ALT, AST, Tbili, INR, PTT, fibrinogen,
D-Dimer, Trop T; Consider EKG and ABG if
indicated

UNIVERSITY OF

CALGARY

Re-assess indication for oseltamavir (Tamiflu).
If np swab + for influenza, continue x 5 days.

If np swab negative and low suspicion, D/C.

Stop
Antibiotics
Symptom Assess Regularly
* Dyspnea
Management . s.craionsicough
+ Pain/Myalgia
+  Nausea/Vomiting

VTE &

patients unless active

Prophylaxis

Physician

LMWH prophylaxis for all

bleeding or platelets <30

Confusion
Anxiety
Headache

If on DOAC or warfarin
on admission, consider
changing to LMWH

If suspect cytokine release syndrome 3 consult
Rheumatology or Hematology

When to suspect:

Consider as a cause of clinical deterioration
High ferritin (typically > 700), CRP (>70)

5 c !

High ALT/AST, LDH, TG, D-Dimer
Low fibrinogen

Consult Palliative Care Consult for severe or
refractory symptoms

-Ensure Med Rec completed
~Chemstrips for DM

-Manage within scope of practice
~Seek advice from POD LEAD
-Involve non-COVID consulting
services as needed

Discharge planning begins at admission

Pulmonary embolism
D-Dimers may be elevated

due to COVID19. If VT
Consider VTE if unexplained: ;‘;zf;f;é
+ dyspnea

+ increased 02 needs/RR

« hypotension If PE

* chest pain | suspected:
. CTPE

« signs of DVT

Learning
Program

Functional status — cognitive/physical vs baseline
Home living situation

Mobility — encourage daily

Minimize allied health consults unless necessary
Remove lines/catheters

Nutrition status

Follow-up plans

Ride home

Home medications

COVID-19 Definitions,
Diagnostics and Antimicrobials

Dr. Kristen Brown MD FRCPC
Department of Medicine, Division of Infection Diseases

UNIVERSITY OF

CALGARY

, @KBrownMD

26

This material is for individual use only
and not to be used for further

dissemination.



Office of Continuing Medical Education 23/04/2020

and Professional Development. COVID
Corner - Care of the Hospitalized Patient

with COVID19
UNIV@YOF
CALGARY
COVID-19 Definitions
27

COVID-19 Case Definitions

* National surveillance case definitions have been developed to
standardize public health reporting
Confirmed, probable, suspect
* These case definitions are not intended to be used for clinical

purposes

28

.

28
This material is for individual use only
and not to be used for further
dissemination.




Office of Continuing Medical Education
and Professional Development. COVID
Corner - Care of the Hospitalized Patient
with COVID19

COVID-19 Clinical Syndromes: Mild Symptoms

* Uncomplicated upper respiratory tract viral infection:
Fever, fatigue, cough (with or without sputum production),
anorexia, malaise, muscle pain, sore throat, dyspnea, nasal
congestion, or headache
5% adults present with nausea, vomiting, abdominal pain and/or
diarrhea
Many are afebrile or have low-grade fever.
The elderly and immunocompromised may present with atypical
symptoms
Other non-specific or unusual presentations can also occur in the
absence of initial respiratory symptoms (acroischemia, anosmia)

e

UNIVERSITY OF

CALGARY
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COVID-19 Clinical Syndromes: Moderate-Severe

* Severe pneumonia
* ARDS

* Sepsis, septic shock

e

UNIVERSITY OF

CALGARY

Clinical Management of Patients with Moderate to Severe COVID-19 - Interim Guidance April 2, 2020. Public Health Agency of Canada, Canadian
Critical Care Society and Association of Medical Microbiology and Infectious Disease (AMMI) Canada.
https://www.ammi.ca/Content/Clinical%20Care%20COVID-19%20Guidance%20FINAL%20April2%20ENGLISH%281%29.pdf <Accessed April 20, 2020> 30
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COVID-19 Diagnostics

31
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an ALBERTA PRECISION
LABORATORIES

Leaders in Laboratory Medicine

Laboratory Bulletin

Date: April 10, 2020

To: All Health Care Providers
From: Alberta Precision Laboratories (APL) - Public Health Laboratory
Re: COVID-19 test performance

PLEASE POST OR DISTRIBUTE AS WIDELY AS APPROPRIATE

Key messages:

» Testing for COVID-19 is performed using a real-time reverse transcriptase PCR assay developed at
the APL - Public Health Laboratory (ProvLab).

= This laboratory-developed test detects RNA of the COVID-19 virus. It detects two targets: the
envelope gene and the RNA-dependent RNA polymerase gene.

« The performance of the ProvLab test equals or exceeds that of many other COVID-19 tests used in
Canada and those that have received regulatory agency approval.

« Limit of detection studies demonstrate that the ProvLab test detects fewer than 10 copies of the virus
per reaction. Testing a large panel of samples positive for other respiratory pathogens showed that the

assay does not cross-react with other viruses ing seasonal coro . Parallel testing with
the Public Health Agency of Canada National Microbiology Lab y (Winnipeg) led %
concordance.

» Commercial tests will be implemented in the near future and will also undergo rigorous evaluation.

= The clinical sensitivity of any test is completely dependent on the quality of specimen collected. If a
low-quality i is fal g results can occur.

https://www.albertahealthservices.ca/assets/wf/lab/wf-lab-bulletin-COVID-19-test-performance.pdf

UNIVERSITY OF

32
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he clinical sensitivity of any ..o
CALGARY
test is completely dependent on
the quality of specimen
collected. If a low-quality
specimen is collected, false-

negative results can occur.

33

®
COVID-19 Specimen Collection ERTERRY

* Preferred specimen: a nasopharyngeal swab
A ——

“The CDC recommends leaving the swab
in place for several seconds to absorb
secretions and then slowly removing the
swab while rotating it. Your institution may
also recommend rotating the swab in place
< several times before removing it.”

Marty FM, Chen K, Verrill K. How to Obtain a
Nasopharyngeal Swab Specimen. N Engl J Med
2020 Apr 17.
https://www.nejm.org/doi/full/10.1056/NEJM
vem?2010260

Hardy Diagnostics

New England Journal of Medicine, April 17, 2020

https://www.copanusa.com/sample-collection-transport-processing/utm-viral-transport/ 34

e
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LABORATORIES Laboratory Bulletin CALGARY

Leaders in Laboratory Medicine

Date: April 15, 2020

To: All Health Care Providers

From: Alberta Precision Laboratories (APL) — Public Health Laboratory

Re: Change from nasopharyngeal to throat swab for COVID-19 and RPP testing
PLEASE POST OR DISTRIBUTE AS WIDELY AS APPROPRIATE

Key message:

Effective immediately, APL will begin to distribute ESwabs and ESwabs Media to perform
throat swabs in lieu of nasopharyngeal (NP) swabs and universal transport media (UTM) to
test for COVID-19 and the respiratory pathogen panel (RPP).

NP swabs will continue to be distributed to bone marrow transplant, solid organ transplant,
hematology/oncology, and critical care wards. Additional site-specific distribution may also occur.
NP aspirates can also be submitted for COVID-19 and RPP testing, primarily for pediatric patients.

https://www.albertahealthservices.ca/assets/wf/lab/wf-lab-bulletin-change-from-nasopharyngeal-throat-swab-for-covid-19-and-rpp-testing.pdf

e

35
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COVID-19 Specimen Collection

ESWAB

Throat Swab Specimen Collection

Hologic Inc

e
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COVID-19 Specimen Collection ERTERRY
° These Swabs have been APTIMA Mulititest Swab Specimen Collection Kit
provided to Assessment et
Centres only for THROAT & ) =
swab testing PINK Swab (Orange labelled tube) PRD-03546

Usually used for

Gonorrh ea/Ch la myd i a/ APTIMA Unisex Swab Specimen Collection Kit for Endocervical
Trichomonas testing)

p———— Aptima*
Usnieas Berst Bpecimen Colloction KN
: ‘ S —

—— GEN301041

BLUE Swab (White labelled tube)

?

Alberta Precision Laboratories

37
37
, ®
Do NOT Use AMIES Swabs for COVID Testing ERCERRY
Liquid Amies Swab (red lid) Use for:

« THROAT: Group A Streptococcus if other then specify
« BACTERIAL VAGINOSIS / YEAST: Vaginal 213 yrs
« GROUP B STREP (GBS) (prenatal screen): Vag-Rectal
» Superficial wounds: Bacterial culture (aerobic), indicate source
896-8140CQ

—

Alberta Precision Laboratories

DO NOT USE

.

38
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* If the upper respiratory swab is negative and there remains a
high degree of clinical suspicion a repeat swab should be
collected if it will change management

* Also good specimens: ET suction, BAL
* Less preferred specimens:
* Sputum (hard to process)

* Nasal swab, inferior to NP/throat (80% vs. 90% sensitive)

.

UNIVERSITY OF

CALGARY

COVID-19 Scientific Advisory Group Rapid Response Report: Comparison of Testing Sites. April 15, 2020.
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-comparison-of-testing-sites-rapid-review.pdf <Accessed April 21> 39

39

Interpreting COVID Test Results

* A negative PCR can occur and a negative result does not mean
that the case is a true negative, especially when there is a high
probability of disease

Clinical judgement and multiple lines of evidence (such as clinical signs
and symptoms, medical imaging results, and contact with lab
confirmed cases) should be considered when making decisions for
patient care and staff protection

.

UNIVERSITY OF
GARY

COVID-19 Scientific Advisory Group Rapid Response Report: Comparison of Testing Sites. April 15, 2020.
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-comparison-of-testing-sites-rapid-review.pdf <Accessed April 21> 40

40
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Table 1. The risk of a false negative test for COVID-19 testing, assuming RT-PCR testing has a sensitivity of 90
or 80% across a range of pretest probabilities (eg how likely the clinician thinks the patient has COVID-19 based
on their assessment) from low (1%) to high (90%).

Pretest likelihood of COVID-19 disease | If test is 90% sensitive, the | If the test is 80% sensitive, the
FALSE NEGATIVE RATE FALSE NEGATIVE RATE is:
is:

1% 0.1% 0.2%
10% 1.% 2%
30% 3% 6%
50% 5% 10%
90% 9% 18%

Note: These values were calculated using a range of COVID-19 pretest probability since if the likelihood of
disease is high, the likelihood that a test may be falsely negative is increased.

COVID-19 Scientific Advisory Group Rapid Response Report: Comparison of Testing Sites. April 15, 2020.
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-comparison-of-testing-sites-rapid-review.pdf <Accessed April 21> 41
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* Dual infections with other respiratory viral and bacterial
infections have been found in COVID-19 patients
A positive test for a non-COVID-19 pathogen, such as
another respiratory virus, does not rule out COVID-19 and
vice versa

* Serology for COVID-19 is not routinely available at this time—
study underway locally, patients will be contacted directly by
lab

42
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Antimicrobials
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mer
Thura|_:y i :
&. E;a.'- 3

HYDROXYCHLOROQUINE/
CHLOROQUINE +/-
AZITHROMYCIN

LOPINAVIR/ RITONAVIR
TOCILZUMAB

CONVALESCENT PLASMA

CORTICOSTERODIDS

DISCONTINUATION OF
NSAIDS
DISCONTINUATION OF ACE
INHIBITORS AND ARB

Canada vs. USA Recommendations

USA

Infectious Diseases Society
of America

Recommended in the context of a
clinical trial

Recommended in the context of a
clinical trial
| Recommended in the context of a
| clinical trial
Recommended in the context of a
clinical rial
Suggested in presence of ARDS in
the context of a clinical trial. If
steroids already used for another
condition, continue their use.

No recommendation

No recommendation

Specific & Adjunctive COVID-19 Therapies For Hospitalized Patients

Should be done in the context of
clinical trials.

Should be done in the context of
clinical trials
Should be done in the context of
clinical trials
Should be done in the context of
clinical trials

Do not routinely give for treatment

outside of clinical trials unless they
are indicated for another reason.

No recommendation

Na recommendation

References:
A

2 hitpsif

ACE,

In case of

grading of

Please check websites for most recent version of these guidelines.

Image Source: https://twitter.com/AMMICanada/status/1249859357421920257/photo/1

enzyme inhibitors; ARB, Angiotensin Il receptor blocker;
PHAC/CCCR{ AMMI Canada, Public Health Agency of Canada/ Canadian Critical Care Society/ Association of
Medical Microbiology and infectious Disease Canada

Disclaimer: For comparative purposes only. Only selected recommendations are presented. Other
recommendations can be found in the original guidelines. Please refer to original documents for detalls such as
between the guidelines and this table, the former prevails.

(.-;‘M‘_\M I

UNIVERSITY OF
GARY
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Antimicrobials EREEARY
* Collect blood cultures for bacteria that cause pneumonia and sepsis,
ideally before antimicrobial therapy

* Patients evolving severe illness should be empirically treated with
antibacterials pending results of initial microbial testing

**REASSESS at 48-72 hours WITH VIRAL AND BACTERIAL LAB
RESULTS**

45

45

Antimicrobials CREERRY

* Treat moderate/severe illness per typical CAP:

Ceftriaxone 1 g (2 g if > 100 kg) IV daily x 3-5 days
AND one of:

Azithromycin 500 mg IV/PO daily x 3 days
OR Doxycycline 200 mg PO then 100 mg PO BID x 3-5 days

If history/risk factors for MRSA add:
* Vancomycin 25-30 mg/kg IV load (round to nearest 250mg; max 3 g) followed by 15
mg/kg (round to nearest 250mg; max 2 g) q 8-12h for target trough 15-20 mg/L x 3 days
 Alternate if renal dysfunction or known prior MRSA pneumonia:
Linezolid 600 mg IV/PO q 12h x 3 days
* Discontinue vancomycin/linezolid if MRSA screening swab and bacterial respiratory
cultures are negative for MRSA

Recommendations for Antimicrobial Management of Adult Hospitalized Patients with COVID-19 Prepared By: The COVID-19 Antimicrobial Management Working Group,
Alberta Health Services. March 22, 2020. https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-recommendations.pdf

Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and
Infectious Diseases Society of America. American Journal of Respiratory and Critical Care Medicine, Volume 200, Issue 7, 1 October 2019, Pages e45-

t e67, https://www.atsjournals.org/doi/full/10.1164/rccm.201908-1581ST

46
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Antimicrobials CALGARY

* If symptoms clinically compatible with influenza (and still circulating)
Oseltamivir 75 mg PO bid (if normal renal function),
Discontinue if influenza RVP negative

**REASSESS at 48-72 hours WITH VIRAL AND BACTERIAL LAB
RESULTS**

Recommendations for Antimicrobial Management of Adult Hospitalized Patients with COVID-19 Prepared By: The COVID-19 Antimicrobial Management Working Group,
Alberta Health Services. March 22, 2020. https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-recommendations.pdf

Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and

Infectious Diseases Society of America. American Journal of Respiratory and Critical Care Medicine, Volume 200, Issue 7, 1 October 2019, Pages e45- 5
e67, https://www.atsjournals.org/doi/full/10.1164/rccm.201908-1581ST

e

48

Antimicrobials
* VAP (up to 25% Wuhan cohort):
Culture directed therapy is preferred; empiric therapy:
* Piperacillin-tazobactam 4.5 g IV g6h x 3-5 days
OR Meropenem 500 mg IV g6h x 3-5 days
* Plus, if not documented MRSA negative, vancomycin or linezolid
* Discontinue vancomycin or linezolid if MRSA screening swab and bacterial
respiratory cultures are negative for MRSA

Worsening pneumonia may also be due to inflammation so prolonged antibiotic
therapy beyond 3- 5 days in the absence of positive cultures is not recommended

Recommendations for Antimicrobial Management of Adult Hospitalized Patients with COVID-19 Prepared By: The COVID-19 Antimicrobial Management Working Group,
Alberta Health Services. March 22, 2020. https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-recommendations.pdf

Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and

Infectious Diseases Society of America. American Journal of Respiratory and Critical Care Medicine, Volume 200, Issue 7, 1 October 2019, Pages e45- M
e67, https://www.atsjournals.org/doi/full/10.1164/rccm.201908-1581ST
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COVID-19: Respiratory
Considerations

Dr. Tara Lohmann MD FRCPC
Department of Medicine, Division of Respiratory

@

UNIVERSITY OF

CALGARY

49

Respiratory Care of the Patient with Covid-19

* Respiratory manifestations of Covid-19

* Risk factors for mortality

* Imaging considerations

* AHS recommendations for respiratory therapies
Oxygen
CPAP/BIPAP

Nebulisers

e S

UNIVERSITY OF
LGARY
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Complications:
Bacterial superinfection and
pulmonary embolism (PE)

‘Asymptomatic’ Sepsis

Cough, fever,
myalgias

NT 1t 7

Respiratory Manifestations of COVID-19

Acute Respiratory
Distress Syndrome (ARDS)*

UNIVERSITY OF

‘Silent CALGARY
hypoxemia’

51
51
Survivors @
o CALGARY
ough
Dyspnosa
1CU admission

Systematic corticosteroid

SARS.COV-2 RNA positive == il il [

i i

1

Non-survivors

Fever

Cough
Dysproea

1CU admission

Sepsis ARDS

Invasive vendiation

Systematic corticosterold

SARS-CoV-2 RNA positive | il il i

Daysafterillnessonset  Day:r Day2 Day3 Day4 Days Days Day7 DayB MNayg Day10 Day 11 Day12 Day13 Day14 Day15 Day16 Day 17 Day1i8 Day 19 Day20 Day21 Day 22

Discharged

i = T —

e i

Daysafterilinessonset  Day1 Day? Day3 Day4 Day5 Day6 Day7

[ [
Day8 Day3 Day10 Day1l Day12 Day13

Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20

Sepsis ARDS Deatn
Secondary infection
Acute kidney injury
Acute cardiac injury
Figure 1: Clinical f major sympt d outs nd duration of viral shedding fromiill t in patients hospitalised with COVID-19

Figure shows median di of and onset of compli and out
distress syndrome. COVID- 19=coronavirus disease 2019.

e

ICUsintensive care unit. SARS-CoV-2=severe acute respiratory syndrome coronavinus 2. ARDS<acute respiratory

Fei Zhou et al. Lancet 2020 52
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Risk Factors for Mortality ERTERRY

* Increased age

* Comorbidities
Hypertension
Diabetes Mellitus
Coronary Artery Disease
Chronic Kidney Disease

* SOFA>4.5

* CURB-65

* Lymphopenia, elevated D-dimer

Fei Zhou et al. Lancet 2020 53

e

53

Chest Radiographs of a 55-Year-Old Patient
with COVID-19

UNIVERSITY OF

PK Bhatraju et al. N EnglJ Med 2020 54

e
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Typical CT Findings of COVID-19 ERTERRY

Images courtesy of Dr. Andrew Lee, AHS 55

55

UNIVERSITY OF

Chest Imaging for Patients with COVID-19 ERTERRY
* Portable CXR favoured if respiratory deterioration

* Computed Tomography
Unenhanced CT adequate for Covid-19 manifestations

Avoid D-dimer when PE is suspected

Risk of renal failure with covid-19

56

.
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possible

instability

Respiratory Management of the Patient

* Use conventional (dry) oxygen therapies to maintain target 02

* Avoid Aerosol-generating Medical Procedures (AGMPs) where

* Involve ICU in patients with R GCD if unable to oxygenate, rapid
change in oxygen requirements, high 02 needs, hemodynamic

UNIVERSITY OF

CALGARY

57

57

* Intubation

* CPR

* NIV (BiPAP)

* CPAP

* Optiflow/Airvo

* Tracheostomy care

* Bronchoscopy

* Airway suctioning

* Nebulized medications

e

—_

—

Aerosol Generating Medical Procedures (AGMP)

N95 and 4-walled
room needed

UNIVERSITY OF

CALGARY

58
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Non-Invasive Ventilation (NIV)/BiPAP CA;@;RY

* NIV is NOT indicated for hypoxemic respiratory failure due to
Covid-19

* NIV should not be withheld in patients with acute hypercapnic
respiratory failure (eg AECOPD) and acute pulmonary edema
provided AGMP precautions are in place

* Respirology should be consulted for acute NIV or if a patient is
on chronic home BiPAP therapy

. K. Fraser AHS NIV document 2020 59
59
Heated, Humidified, High flow oxygen .
(Airvo/Optiflow)

* During the covid-19 pandemic,
Optiflow/AIRVO should NOT be
routinely used in patients with covid-
19

* In patients with R GCD,
Optiflow/AIRVO may be used at the
discretion of the critical care
physician

www.fphcare.co.nz www.scancrit.com

60

e
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Risk Factors for Invasive Mechanical Ventilation EREEARY
Retrospective case series of 393 patients admitted with covid-19

in NYC, USA

* Male gender (70% vs 55%)

* Obesity (43% vs 31%)

* Elevated liver function tests

* Elevated inflammatory markers (ferritin, D-dimer, CRP,
procalcitonin)

61

61
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Venous Thromboembolism
(VTE) and Coagulopathy

Dr. Leslie Skeith MD FRCPC MHPE
Department of Medicine, Division of Hematology

w_@_leslieskeith

62
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Salem R. Rezaie, MD/REBELEM
Admitted patients with COVID are at risk of VTE (DVT/PE)
63
63
Thrombosis and COVID-19 ERTERRY

* Thrombosis in critically ill patients!-3
China: 25% (20/81)! — Thromboprophylaxis not routine

France: 17% (64/150)? - Included CRRT, ECMO and line
thrombosis

Netherlands: 15% (28/184)3
Netherlands: 17% (33/198)* - Included serial US screening in ICU
* Hospital ward: 3% (4/198)*— Included US screening

* RCTs ongoing to find optimal LMWH prevention dose

1. Cui et al JTH 2020; 2. Helms et al. Int Care Med 2020; 3. Klok et al. Thromb Res 2020; 4. Middeldorp et al preprints 64

‘—
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Coagulopathy and COVID-19

25.00+ "
+. Survivors

- = 1 Non-survivors
20.00+

15.00+ -

10.00+

D-dimer (pg/mL)

5.00 4 T

g = H

| 1 -~ - [ : _"ﬂﬁ

0.00 IT.J , ' ?l ;%_a o
1 4 7 10 14

Day after admission

Markedly elevated D-dimers (>3-4x) on admission
are predictive of in-hospital mortality’?

UNIVERSITY OF

CALGARY

1. Zhang et al JTH 2020; 2. Tang et al JTH 2020 65

65

Coagulopathy Monitoring

* Mild coagulopathy is common
Mild thrombocytopenia (Plts >100 x 10%/L)
Mildly elevated INR, PTT
Elevated fibrinogen (rarely low)
Elevated D-dimer ~50-60%

* “Overt DIC” and bleeding rare

* Serial coagulation monitoring including D-dimer = disease
severity; unclear thrombosis risk

.

IJCN!VERSITY OF

66
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CORRESPONDENCE CALGARY
COVID-19 CASES
To rapidly communicate information on the global clinical effort against Covid-19, the Journal has initiated a
series of case reports that offer important teaching points or novel findings. The case reports should be viewed as
observations rather than as recommendations for evaluation or treatment. In the interest of timeliness, these reports
are evaluated by in-house editors, with peer review reserved for key points as needed.
Coagulopathy and Antiphospholipid Antibodies
in Patients with Covid-19
* Case reports of antiphospholipid antibodies and thrombosis
* Antiphospholipid antibodies occur transiently in critically ill patients
* Primarily IgA of unknown titre and significance (LAC negative)
1. Zhang et al NEJM 2020 &7
_
67
Recommendations—April 22, 2020 ERCERRY
1. Weight-based LMWH prophylaxis for all admitted patients except
bleeding or plts <30 (UFH if renal failure)
2. Avoid DOAC use if possible — COVID-19 drug interactions, acutely ill
patients
3. Complete coagulation labs on admission and consider repeating
serially
4. An elevated D-dimer alone does not warrant investigation for VTE
5. Low threshold to investigate for VTE if unexplained worsening of
respiratory status/hypoxia, hypotension or tachycardia, signs of DVT
68
68
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Cytokine Release
Syndrome/HLH

Dr. Glen Hazlewood MD PhD FRCPC
Department of Medicine, Division of Rheumatology

69

Cytokine release syndrome ERTERRY

* Syndrome of hyperinflammation: inflammatory emergency
* Leads to severe end-organ dysfunction, death if not treated

* Different terminology for similar conditions:

Cytokine release syndrome: typically associated with CAR-T cell
therapy

Hemophagocytic lymphohistiocytosis (HLH): congenital or acquired
Macrophage activation syndrome: Form of HLH seen in some

rheumatic diseases (juvenile idiopathic arthritis, adult onset still’s,
SLE)

All share characteristic patterns of hyperinflammation

70

| ———
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Clinical features (in non-COVID HLH/MAS) ERTERRY

* Fever

Unwell, multi-organ dysfunction (‘culture-negative sepsis’)

Characteristic lab features of hyperinflammation
High ferritin (typically > 700), CRP (typically >70)
Thrombocytopenia, lymphopenia, neutropenia
High ALT/AST, LDH, CRP, triglycerides
Cytokine panels: High IL-1, IL-6, sCD25 (amongst others)
Hemophagocytosis on bone marrow biopsy

Highly fatal, but highly treatable if diagnosed and recognized early

71
71

®
COVID-19 Cytokine Release Syndrome ERTERRY

Pattern of lab hyperinflammation noted in some patients

Tocilizumab (anti-IL6) used in small case series, with benefit
China:
21 patients, all recovered (few clinical details) [1]

15 patients (7 critically ill); 4 died (those who died had an increase in IL-6
following tocilizumab) [2]

Being used in Italy: unpublished reports of efficacy
Other agents - steroids, anakinra (Anti-IL1) also being used

. 1. FuBetal. J Transl Med 18, 164 (2020)
There is a lot we don’t know!! 2. Luo P etal. J Med Virol (2020)

72
72
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When to consider it/what to do

* As acause for deterioration/severe illness

* Suggestive lab features
High ferritin (typically > 700), CRP (typically >70)
Thrombocytopenia, lymphopenia, neutropenia
High ALT/AST, LDH, CRP, D-Dimer, triglycerides
Low fibrinogen

* What to do:

Complete the additional labs, if not done
Close observation: these are patients who can deteriorate rapidly

UNIVERSITY OF

CALGARY

Call for help!
m :
73
COVID-Inflammation Team
* A dedicated virtual multi-disciplinary team (rheumatology,
hematology, ID, ICU) has been established to provide rapid
advice
Access team by just paging rheum/heme on-call as you
would typically -rheum/heme Drs will liaise with dedicated
team if appropriate
* What the team will do:
Discuss case and advise ward team on management
Arrange for the cytokine panels to be done
Facilitate drug or clinical trial access, as appropriate
Collect data, learn from experience
m .
74
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Special Considerations in
the Older Adult
Dr. Zahra Goodarzi MD MSc FRCPC
Department of Medicine, Division of Geriatrics
Sﬁ (@zahrasgoodarzi
75
People with frailty have less CALCARY
physiological reserve.
- Those who are frail (biological >
Frallty chronological age) have markedly
increased vulnerability to adverse
health outcomes.
Increased Vulnerability to Stressors
76
76
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Conceptual concept of Frailty
' Risk factors for frailty
CALGARY
c
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kS] ) y .
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Clinical Frailty Scale*

| Very Rt - People who are robust, adtive, energetic
and motivated. These people commonly exercise
regularly They are among the fittest for their ags.

IADLs

(stuff that lets you

live independentin

the community)
Transportation
Finances
Medications

2 Well - Peoplke who hase no active disease
symptoms but are less ft than categery |. Often, they
EXBICIE OF Are very active occasionally, & . seasorally.

3 ManagingWell - Pecple whose medical problems
are well controlled, but are not regularly active
beyond routine walling

daily help, often symptoms limit activitles. A common
complant is baing “dowed up”, andfor being tired
during the day.

Cooking
Housework
and
maintenance
Shopping
Meal
preparation

5 Mildly Frall - These people often have more
endent slowing, and nesd helb in high order IADLs
(finances, transportation, heavy housewcrk, madica-
tions). Typicaly, mild frailty progressively impairs
shopping and waking outside alone, meal preparation
and housework.

& Moderately Frall - Fecple n2ed help vath all
outside activities and with keeping house. Inside, they
often have probiems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing,

!
¢
t
N
f
fh

s S

Function as Proxy—Clinical Frailty Index

7 Severely Frall - Completely dependent for
personal care from whatever cause (physical or
cognitive). Even 5o, they seem stable and not at
high risk of dying (within ~ 6 morths).

8  Very Severely Frall - Completely dependent,
approachng the end of life. Typicaly, they could

| not recover even from a minor illness.

9. Termmnally lll - Approaching the end of life This
category apples to people with a Iife expectancy

<6 months, who are not otherwise evidently frail.

Scoring frallty in people with dementa

The degree of faiky correpends 10 the degree of dementa.
Common sympeoms in mild dementa induds forgeting the
detals of a recent event, though stil remembering the event ftsel,
repating the same questionistory and sccal withdrawal

I moderate dementia recent memaory & very impared sven
though they seemingly an remermber therr past e events well
They can do persoral care with prompting,

In severe demenuia they cymict do persoral care withaut help,

UNIVERSITY OF

BADLs

(personal care)

Bathing
Dressing
Grooming

Toileting/conti
nence
Transfers/mob
ility

Eating

Source: https://www.dal.ca/sites/gmr/our-tools/clinical-frailty-scale.html 78
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* Early rehab if medically appropriate.

Management of Frailty in COVID-19

* Higher likelihood of critical illness/death

This is probably more related to frailty than chronological age

* Chances of blocked recovery higher as time with patient/communication less and
don’t have family members who can support and advocate

* Get functional baseline early and monitor for divergence

* Functional mobility (encourage up in chair, mobilize to bathroom, get dressed)

e Consider reversible causes to reduced reserve

(acute medical issue, meds, immobility, constipation, pain, impaired sleep)

. —consider whether medications still have benefit

UNIVERSITY OF

CALGARY

79

79

.

For assessment of delirium consider
use of Confusion Assessment Method
(CAM)

Confusion Assessment Method (CAM)

1.

2.
3.
4

Acute onset and fluctuating course
Inattention

Disorganized thinking

Altered level of consciousness

Diagnosis of delirium if 1, 2, and
either3or4
(Inouye Ann Intern Med 1990)

UNIVERSITY OF
RY

80
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Precipitants for Delirium EREGARY
Respiratory (PE, - Endocrine (Thyroid,
Trauma or Surgery HVEcgem'a' L, CVC(:‘\:I:I, Arfhf";;;la' DM, Adrenal,
VID) ¢ . Calcium)
Infection (UTI, G;:f::::ti':ar:n’
Neurologic (Stroke, Malnutrition (B12, Encephalitis, Pancraatitis Dial:rhea
Mass, Seizures) Folate, Thiamine) Meningitis, Sepsis, i L
Pneumonia) CO'PS"PM."’"'
Cirrhosis)
5 Rheumatologic Changes in
Renal (Hypovolemia, (Vasculitis, Arthritis, Subﬁtance Environment, Lack of
AKI, CRF, Stones) Use/Withdrawal
Larild Gout, Pseudogout) Stimulation, Isolation
81
D I . M UNIVERSITY OF
elirum Management ERLEARY

Review Medications -
Address Acute Medical Reduce Anticholinergic Reduce Risk of Reorientation
Issues Burden, Psychoactive Aspiration Strategies
agents

Adequate Hydration, Maintain Continence,
Nutrition & Electrolyte Avoid Constipation
Balance and Catheters

Normalize Sleep Wake Maintain Safe & early

Cycles Mobility + Function

Avoid latrogenic

Complications Optimize Sensory

Input, Day/Night
Routines

Pain Management . .
Restraints, Skin

Breakdown

Inouye SK, Westendorp RG, Saczynski JS. Delirium in elderly people. Lancet. 2014 Mar
8;383(9920):911-22. doi: 10.1016/5S0140-6736(13)60688-1.

82
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COVID 19: Preventing/Managing Delirium & Dementia Responsive Behaviors

APPROACH TO LEAST RESTRAINT USE when Isolation is Required

We can anticipate in this difficult time the increase in requests/considerations for restraint use in
management of responsive behaviours with our cognitively impaired patients.

It is important to continue to use a non-pharmacological approach as first line to prevent
and manage responsive behaviours.

As fewer resources are available {family, volunteers, personal items),
attention to unmet care needs is essential to avoid the development/escalation of responsive behaviours.

83

83
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* The evidence for use of Chemical Restraints (medications) is limited and may
actually cause/worsen delirium.
* Before considering Chemical Restraints, review current medication list for
drugs that cause confusion (i.e. psychoactive drugs; anticholinergic burden)
* If significant aggression develops that puts the patient or others at risk of
harm, consider reduced doses of antipsychotics:
Risperidone < 1mg PO
Olanzapine 2.5 -5mg PO
Quetiapine 12.5 -25mg PO
Olanzapine 2.5-5mg IM
Haloperidol 0.5 -2mg IM

84
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Evaluation

and
Management
of Delirium

85

When to Call Your Friendly Neighbourhood @
Geriatrics Team?

CALGARY

Complex
BALiE: Uil Bl Responsive Cognitive

morbidity in Functional Frailty Behaviours Impairment
the Older Decline P
Adult

Polypharmacy

85
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Clinical Research

Dr. Kerri Johannson MD MPH FRCPC
Department of Medicine, Division of Respiratory

@KerriBerriKerri

86
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Clinical Research/Trials ENTERRY

9.0 Specific and adjunctive COVID-19 treatments and clinical research

There is no current evidence to recommend any specific anti-COVID-19 treatment for patients with confirmed COVID-19.
There are many ongoing clinical trials testing various potential medical counter measures. Until specific therapies
become available, any medication should be given as part of a randomized controlled trial.

© Collect standardized clinical data on all hospitalized patients to improve our understanding of the natural history of

disease.

© Use of investigational anti-COVID-19 therapeutics should be done under ethically approved, randomized,

controlled trials.

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/clinical-management-covid-19.htmI#9 87

87
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Therapeutic Agents Under Investigation

* Hydroxy/Chloroquine

* Remdesevir

* Lopinavir/Ritonovir

* Tocilizumab

* Azithromycin

e Corticosteroids

* Convalescent Plasma

* 188 active/recruiting interventional trials at clinicaltrials.gov

88

.

88
This material is for individual use only
and not to be used for further
dissemination.

39



Office of Continuing Medical Education
and Professional Development. COVID
Corner - Care of the Hospitalized Patient

with COVID19

23/04/2020

89

PCR confirmed COVID-19 illness

Current randemization arms (April 2 2020):
¥ Usual care
¥ 14-day course of lopinavir/ritonavir (KALETRA)
¥ 11-day course of Hydroxychloroquine
¥ 10-day course of Rem desivir

A Multi-centre, Adaptive, Randomized, Open-label, Controlled Clinical
Trial of the Safety and Efficacy of Investigational Therapeutics for
the Treatment of COVID-19 in Hospitalized Patients

WHO: Any hospitalized (ward or ICU) patient 218 y.o. with

IF PATIENT INTERESTED IN TRIAL
PAGE STUDY COORDINATOR #01815
as soon as PCR confirmed +

d = Aiberta Health UNIVERSITY OF
-

Services CALGARY

UNIVERSITY OF CALGARY W .
@ CUMMING SCHOOL OF MEDICINE %ﬂ‘*“j’ @CATCOtnaI
-

89

Prone Positioning reduces
mortality by 16% in
intubated and mechanically
ventilated patients with
ARDS.

UNIVERSITY OF

Non-intubated m¥m aberta Healtn CALGARY

W Services

Hypoxemia

Confirmed/Probable COVID-19 [LCIIEEIFALT
Screening/Randomization

Whether these benefits R1 or R2 GOC
extend to non-intubated
patients is unknown.

C&VI-INOYd

ICU-Based COVI-PRONE

Trial
McMaster — led study. REB Approval pending

Objective: to determine whether prone positioning
improves clinical outcomes for non-intubated
hospitalized patients with hypoxemic respiratory
failure due to COVID-19, who are candidates for ICU
or invasive mechanical ventilation.

.

90

I
R3, M1, M2 GOC

§2 CORONV-1
CORONA-1 Trial Ward-Based

U of C - led study. REB Approved April 20, 2020

Objective: to determine whether prone positioning
improves clinical outcomes for non-intubated
hospitalized patients with hypoxemic respiratory
failure due to COVID-19, who are not candidates ICU
or invasive mechanical ventilation.

90

This material is for individual use only
and not to be used for further

dissemination.

40



Office of Continuing Medical Education 23/04/2020
and Professional Development. COVID

Corner - Care of the Hospitalized Patient

with COVID19

)
MEOC COVID19 Website ERTEARY

* https://www.departmentofmedicine.com/meoc-hospital-care/
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