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Objectives

Discuss rapid review Discuss antibiotic
findings on bacterial stewardship strategies at
infection and antimicrobial the patient and population
prescribing in COVID-19. level.

Explain the potential
implications of COVID-19

to antimicrobial resistance.
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What will be the net impact of COVID-19 on antimicrobial resistance
(AMR)?

a. Increased AMR
b. No Change in AMR
c. Decreased AMR

d. Unsure

PublicHealthOntario.ca 3
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AMR in the Era of COVID-191

Will AMR Increase?

e Concern for co-infection increases antibiotic prescribing in
patients with COVID-19

e Difficulty differentiating bacterial from viral etiology
e COVID-19 has affected AMR epicenters (China, Italy, USA)

Will AMR Decrease?

e Physical distancing

e Hand hygiene

e Reduced influenza rates

e Shifts in healthcare utilization
e Travel restrictions

PublicHealthOntario.ca 5



Rapid Review Objectives:

To determine the prevalence of
bacterial infection in patients with
COVID-19 and to identify the most
common co-infecting respiratory
organisms in these individuals

To determine the prevalence of

antibiotic prescribing and identify
the predictors of antibiotic use in
patients with COVID-19

PublicHealthOntario.ca




Methods: Rapid Review

* Inclusion criteria
e Studies evaluating humans with lab-confirmed SARS-CoV-2
e All healthcare settings and age groups
* Any study design except case studies, series < 10 patients, reviews
AND
e Co-infection Rapid Review:
Study indicates number of patients with respiratory bacterial infection +/- bacteremia
* Antibiotic Prescribing Rapid Review:
Study indicates number of patients prescribed antibiotic therapy

PublicHealthOntario.ca 7



Search Methodology

MEDLINE, OVID Epub and EMBASE databases for published literature

e Dates of search: January 1, 2019 to April 16, 2020 (co-infection) / June 9,
2020 (antibiotic)

e Assistance from a medical library information specialist

e Search concepts include:
* COVID-19 terms
* Epidemiology, descriptive cohort study terms
e Co-infection/bacterial infection terms OR

* Antibiotic prescribing terms

* Protocols registered with PROSPERO

PublicHealthOntario.ca 8



Primary Analyses

Bacterial Infection Rapid Review

Estimate the overall proportion of
confirmed acute bacterial infections in
patients with COVID-19

Stratified by co-infection (on initial
presentation) and secondary infection
(during the course of the illness)

Stratified by severity

PublicHealthOntario.ca

Antibiotic Infection Rapid Review

Estimate the overall prevalence of antibiotic
prescribing among patients with COVID-19.

Stratified by region
Stratified by severity of COVID-19

Stratified by month of study completion

Stratified by age group




Statistics

* Proportions of patients with 1) bacterial infection or 2) antibiotic
prescribed were estimated using random-effects meta-analysis

e Results illustrated using forest plots
* Heterogeneity estimated using |% statistic

* Meta-regression to identify predictors of co-infection and predictors of
antibiotic prescribing in COVID-19 at the study level

PublicHealthOntario.ca
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Co-Infection Rapid Review Results

PublicHealthOntario.ca
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database search

1884 studies identified via ‘

Study Flow Diagram:
BaCterlaI InfeCtlon I .|1121 studies irrelevant |
Rapid Review L |

| 1308 studies screened

.I 576 duplicates removed |

2

184 studies assessed for ‘

eligibility 160 studies excluded
e 130 bacterial infection data not available or
> incomplete
# e 10 case studies or case series < 10 patients
‘ 24 studies included ‘ « 9 commentary, letter to editor, infographic

e 4 co-infection measured by serology
* 2review articles

* 5SARS Co-V-2 not reported/confirmed

Source: Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al.2Used with permission.
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Results: Co-Infection
e 24 retrospective studies

* Region: n=21in Asia

e Setting: n=19 hospitalized, n=5 critically ill

e Age group: n=18 adult

e Patients: 3338 of 3506 patients evaluated for bacterial infection

e Co-infection (n=11 explicit, 6 implicit) vs. secondary infection (n=7)

* Bacteriological testing method:
* Culture (respiratory +/- blood) = 10
* Nucleic acid amplification = 2
* Not specified =12

PublicHealthOntario.ca
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Results: Co-Infection

Overall 6.9% of
patients with COVID-
19 had a concurrent
bacterial infection

Study Patients % Infected  95% C.I.
Category = Co—infection :

Arentz M, 2020 21 48 [0.1;238] =—
Barrasa H, 2020 43 12.5 [4.7;25.2] —-—
Bhatraju P, 2020 15 0.0 [0.0;218]m—

Chen N, 2020 99 10 [0 u 5 5]

Chen T, 2020 203 10 [0.1; 35]®

Liu W, 2020 78 00 [0 u 4. E‘-]

Liu Y, 2020 12 16.7 [2.1;48.4] —-—
Mo P, 2020 155 1.3 [02; 46|
Pongpirul W, 2020 11 455 [16.7,76.6] .
Tan Y, 2020 10 0.0 [0.0;30.8]w——
Wang Z, 2020 29 103 [22;274] —=—

Wu C, 2020 148 0.0 [00; 25| :

Wu J, 2020 280 21 [08 46]®

Wu J, 2020 80 0.0 [0.0; 45]m:

Xia W, 2020 20 EDD [5.7,437] +—=—0o
Young B, 2020 18 0 [0.0;185]m———

Zheng F, 2020 25 15 0 [45 361 —=——
Percent with Bac terla Inf=¢t|c:-n 3.5 [04; 6.7] =

|__._-:T'-T-. d =:-_:' =0 "_' e = :

Category = Secondary :

Cai Q, 2020 298 101 [6.9;14.1] =

Feng Y, 2020 410 85 [60:117] =

Lian J, 2020 788 0.0 [0.0; 0.5]@:

Ling L, 2020 8 250 [3.2;65.1] = .
Wang L, 2020 339 422 [36.9; 47 6] -
Yang X, 2020 52 13.5 [56,258] —=—

Zhou F, 2020 191 14.7 [10.0;20.5] :-=m
Percent with Bac terla Infection 14.3 [9.6; 18.9] -
Hetercgeneity: I° = 98%, T = 0.0029, y= = 360.33 (p <0

Percent with Bacterial Infection -

Heterogeneity: I° = 94%, T = 0.0029, y5, = 401.39 (p < 0.01)
Residual heterogeneity: I° = 4%, 33, = 397.19 (p = 0.01)

Source: Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al.2 Used with permission.
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Results: Co-Infection

* Bacterial infection is less
common in hospitalized
patients on the wards
compared to those in
the ICU

Study Patients % Infected 95% C.I.

Severity = All Patients

Cai Q, 2020 298 101 [6.9;14.1] =
Chen N, 2020 99 1.0 [0.0; 55|

Chen T, 2020 203 1.0 [01, 3.5|

Feng Y, 2020 410 85 [6.0;11.7] =

Lian J, 2020 788 00 [0.0; 0.5]m

Liu W, 2020 78 00 [0.0; 4.6]m

Liu Y, 2020 12 16.7 [2.1; 48.4]

Mo P, 2020 155 13 [02 46|
Pongpirul W, 2020 11 45.5 [16.7; 76.6]

Tan Y, 2020 10 0.0 [0.0;30.8] ——
Wang L, 2020 339 42.2 [36.9,47.6] —
Wang Z, 2020 29 103 [2.2;27.4] —e—r
Wu C, 2020 148 00 [0.0; 25|m

Wu J, 2020 280 21 [08; 46] =

Wu J, 2020 80 0.0 [0.0; 4.5]|m

Xia W, 2020 20 20.0 [5.7,437] ———
Young B, 2020 18 0.0 [0.0; 18.5] #——
Zheng F, 2020 25 16.0 [4.5;36.1]

Zhou F, 2020 191 14.7 [10.0; 20.5] =

Percent with Bacterial Infection 59 [3.8; 8.0]

Hater

Severity = Critically Il Only

Arentz M, 2020 21 48 [0.1;238] =——
Barrasa H, 2020 48 125 [4.7:252] —e—
Bhatraju P, 2020 15 0.0 [0.0;21.8]»——
Ling L, 2020 8 25.0 [3.2;65.1] .
Yang X, 2020 52 135 [5.6;258] —a—

Percent with Bacterial Infection 8.1 [23;13.8] ==

Heter

Percent with Bacterial Infection

Heterogeneity: I* = 94%, 7 = 0.0014, 32, = 401.39 (p < 0.01) I T T I

Residual heterogeneity: I* = 94%, 3, = 390.57 (p < 0.01) 0 20 40 60 80 100
Percent with Bacterial Infection

61 [42; 8.1] -

Source: Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al.2 Used with permission.
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Bacteria Isolated in Patients with COVID-19

12

Number of Isolates

Source: Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al.2 Used with permission.
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Developed by Jean-Paul Soucy

Co-Infection Dashboard: www.tarrn.org/COVID PhD candidate

Dalla Lana School of Public Health

4

Overall Percent with Bacterial Infection (%): 8.0 (6.1, 9.9)
By Infection Category By Severity

16.0(12.4t019.6) 5.9 141079 16.0 (11.6t020.9)
Critically ill patients only (%)

4.9 (26t07.1)

Co-infection (%) Secondary infection (%) All hospitalized patients (%)

Click the plus button in the top right corner of the box below to view a list of the studies included in this living review (n =32 ) as well as some study characteristics.

Studies included in this review +
Meta-regression can help us to understand which study characteristics are azsocisted with a higher estimated proportion of bacterial infection.
Select which varizbles to add to the meta-regression below. Not all studies have data for every variable and will be excluded if the varisble iz selected.
¥ Category W Sewerity End month {n=38) Country ¥ Age(n=237) Female (32) (n =37} ¥ Ventilator (35 (n=30) Smioker (32) (n = 15}
COPD (38} {n=23) CVD (36} (n=27) Dizbetes (38) (n = 30)
Mets-regrazsion Studies included in this meta-regression Scatter plot/box plot
Term Prevalence difference [22) Confidence interval (%)
ntercept 1e4% -4 73%-2.42%
Category (secondary compared to co-infection) 6.65% 2.45%-10.81%
Severity (critically ill enly compared to all patients) 3.02% -5.15%-11.24%
Age (10-year change) -0.04% -0.19%-0.12%
Ventilator {10% changs) 0.17% 0.03%-0.30%
all Hicients [except the intercept) represent prevalence differences. Coefficients for age are for & 10-year difference; cosfficients for percentages are for a 109%: difference. Reference values for the intercept are: co-infection (category), all patients (zeverity], January
2020 {end menth), and China {country). For all studies, percentages are calculated based on full sample size rather than only patients evaluated for bacterial co-infection.
Developed by Jean-Paul R. Soucy for Bacterial co-infection and secondary infection in patients with COVID-15: a living rapid review and meta-analysis (Langford et al , 2020, CMI). SOU rce: © 2020 TAR RN 3
. ’
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http://www.tarrn.org/COVID

Acute Bacterial Co-Infection in COVID-19

A Rapid Living Review and Meta-analysis

E 24 Studies -. o 3338 COVID-19 B2 December 2019 to
: included [omm,

Patients March 2020

I

3.5% 14.3%

Co-Infection Secondary 71.9% Antibiotic

Prescribing

Infection
On presentation After presentation

Langford BJ, So M, Raybardhan S, Leung YV, Westwood D, MacFadden DR, Soucy JPR, Daneman M. - I A R R N
Clinical Microbiology and Infection. 2020. e

www.tarrn.org/covid



Antibiotic Prescribing Rapid Review Results

Q

PublicHealthOntario.ca
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via database search

16378 studies identified ‘

Study Flow Diagram:
Antibiotic Prescribing I

Rapid Review : |

| 7469 studies screened

.l 8909 duplicates removed |

2

523 studies assessed for ‘

eligibility

.I 6946 studies irrelevant |

!

‘ 154 studies included ‘

Source: Langford BJ, So M, Raybardhan S, Leung V, Soucy JR, Westwood D, et al.4 Used with permission

369 studies excluded

317 antibiotic or antifungal prescribing data not
provided

15 case studies or case series < 10 patients
14 SARS CoV-2 not reported/lab confirmed
11 commentary, letter to editor, infographic
4 pre-print

4 full-text not available

3 review articles

1 data duplicate from another study

PublicHealthOntario.ca 20




Results: Antibiotic Prescribing

Ove ra ” 74.6% Of Subgroup Total Patients Prevalence 95% C.I.
I I Hospital/Outpatient g
pat 1€ ntS Wlt h Random effects model 4062 59.3 [38.7; 77.1] i
COVI D_19 received Heterogeneity: I° = 99%, ©° = 2.0106, -, = 947.16 (p < 0.01) !
Hospital g
at least one Random effects model 25594 74.8 [67.8; 80.7] -
. ) Heterogeneity: I° = 99%, ©° = 3.7635, )., = 4519.01 (p = 0) !
antibiotic
Hospital ICU ;
Random effects model 967 86.4 [73.7; 93.6] ——
Heterogeneity: 1° = 94%, ©° = 1.2549, y; = 53.47 (p < 0.01) |
Random effects model 30623 74.6 [68.3; 80.0] -
Heterogeneity: I = 99%, 1° = 3.5258, y--; = 5678.88 (p = 0) ! ! I ! ! !
Residual heterogeneity: I = 97%, ¥-., = 5519.64 (p = 0) 0 20 40 60 80 100
Prevalence

Source: Langford BJ, So M, Raybardhan S, Leung V, Soucy JR, Westwood D, et al.* Used with permission.
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Results:
Antibiotic 500
Prescribing

B North America = Europe @ China m Asia ex-China

Number of antibiotic courses

II- I

s ﬁe@ &

@"’ 0"
Q"QP Q:Fi'@h

Source: Langford BJ, So M, Raybardhan S, Leung V, Soucy JR, Westwood D, et al.*
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Antibiotic Prescribing in Patients with COVID-19

Rapid Review and Meta-analysis

154 ¥ 35263 KB December 2019 to
¥ Studies included I-- | COVID-19 Patients B Vay 2020

0 Geographic Region
74-6 /0 “ No clear difference
. = o . -b.

AntlblOth Unnecessary In prescribing

Prescribing antibiotic use
is estimated to be 3.\

Q 8.6% high in patients

W Bacterial with COVID-19
Co-infection

s Older Age

“ f Associated with
higher prescribing

Mechanical Ventilation

' Associated with

higher prescribing
Langford BJ, So M, Raybardhan S, Leung V, Soucy JPR, Westwood D, \ T ﬁ R R N
Daneman N. MacFadden DR, Clinical Microbiology and Infection. 2021.

:Do
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Strengths and Limitations

e Strengths
* Large number of studies spanning several continents

* Meta-regression quantifies risk of co-infection and antibiotic prescribing based on
study factors. Helps identify opportunities for antimicrobial stewardship

* Limitations
* High degree of heterogeneity among studies
» Differences in bacterial detection methods and detail provided on methodology
e Challenges in distinguishing true infection from colonization
* Minimal data on co-pathogens

* Cannot differentiate between antibiotics used empirically on admission vs. for
secondary infections later in hospitalization

PublicHealthOntario.ca 24



Next Steps

e Update to bacterial infection in COVID-19 living review
e Over 25,000 studies screened
e Approximately 100-150 for inclusion

e Additional variables that may increase infection risk:
* Corticosteroid use
* Tocilizumab use

* Meta-regression to evaluate the predictors of bacterial infection in
patients with COVID-19

www.tarrn.org/COVID

PublicHealthOntario.ca
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Impact of COVID-19 on Antibiotic use in Hospitals and Communities

Vaughn
VM 2020°

Buehrle DJ
2020°

Abelenda-
Alonso’
2020

PublicHealthOntario.ca

Hospital

Hospital

Hospital

N=1705, from 38 hospitals in Michigan, USA.

56.6% were prescribed early empiric antibiotics despite 3.5% co-infection
rate

Median duration was 3 days, range between hospitals 27-84% prescribing
55% had antibiotics stopped within 1 day of negative result. Of those who
did not have confirmed bacterial infection, 65% received more than 5 days.

Single-centre in Pennsylvania, USA.
Antibiotic days of therapy per 1000 bed days increased by 8.1/month.

Single-centre in Catalonia, Spain.

Biphasic increase in amoxicillin-clavulanate, then “broad spectrum” as a
result of empiric recommendations to use antibiotics in all patients COVID-
19, then an increase in critically ill patients.
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Impact of COVID-19 on Antibiotic use in Hospitals and Communities

Sudy | sewne | [piecten o

Malcolm
W 20208

PHAC
2020°

Buehrle
DJ 202010

Shah S
202011

Community

Community

Community

Community
(Dentistry)

N2

N2
N2
T

921 GP practices in Scotland, UK
Peak in antibiotic prescribing in early March 2020
followed by a 34% reduction in prescribing by the end of May 2020.

Canada-wide antibiotic dispensing data from Canadian CompuScript
database (IQVIA). 30% decrease in April/May 2020, compared to 2019.

USA-wide antibiotic dispensing data from National Prescription Audit
database (IQVIA). Antibiotic use decreased by 13-56% for top 10 antibiotics.
Respiratory antibiotics did not return to pre-pandemic levels.

National Health Service (UK) antibiotic dispensing related to dental
prescriptions. Antibiotic prescribing increased by 25% from April-July 2020
compared to April-July 2019.

PublicHealthOntario.ca 27



What approach can be used to reduce antimicrobial overuse in
COVID-19?

a. Avoid empiric use in low risk patients.
b. Re-evaluate antibiotic use at 48 hours
c. Restrict antibiotics in COVID-19 patients
d. All of the above

e.Aand B

PublicHealthOntario.ca
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Recommendations for Pre-Emptive Antibiotics in COVID-19

Pre-Emptive Antibiotics
Recommended?

Mild Moderate Critical

World Health Organization
202012

Surviving Sepsis Campaign
202013

National Institute for Health

and Care Excellence (NICE)
2020

Dutch Working Party on
Antibiotics 202015

Ontario Clinical Practice
Guidelines 202116

“We recommend for patients with... severe COVID-19...empiric
antimicrobials to treat all likely pathogens... and this should be done as
soon as possible... ideally with blood cultures obtained first. Antimicrobial
therapy should be assessed daily for de-escalation.”

“In mechanically ventilated patients with COVID-19 and respiratory failure,
we suggest using empiric antibacterials. Assess for de-escalation daily, and
re-evaluate... based on the microbiology results and the patient’s clinical
status.” (weak recommendation)

“If there is confidence that the clinical features are typical for COVID-19, it
is reasonable not to start empirical antibiotics. Empirical antibiotics should
be started if there is clinical suspicion of bacterial infection, including
characteristic symptoms, localised chest findings.”

“We generally suggest restrictive use of antibacterial drugs in patients with
proven or a high likelihood of COVID-19. This especially applies for patients
upon admission who are mild to moderately ill”

Critically Ill: “Do not add... unless bacterial co-infection is strongly
suspected”

Mild-Moderate: “Antibacterial therapy is not routinely recommended
outside clinical trials or where other indications would justify its use”


https://www.who.int/publications/i/item/clinical-management-of-covid-19
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf
https://www.nice.org.uk/guidance/ng173/resources/covid19-rapid-guideline-antibiotics-for-pneumonia-in-adults-in-hospital-pdf-66141959536069
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30594-2/fulltext
https://doi.org/10.47326/ocsat.cpg.2021.2.0

SEVERITY OF ILLNESS

B Bacterial co-infection is uncommon in COVID-19 pneumonia at presentation. Do not add empiric antibiotics for bacterial
pneumonia unless bacterial infection is strongly suspected. Continue empiric antibiotics for no more than 5 days, and
de-escalate on the basis of microbiology results and clinical judgment.

Moderately lll Patients

Patients newly requiring low-flow
supplemental oxygen. These
patients are usually managed in
hospital wards.

¢ Antibacterial therapy is not routinely recommended outside of clinical trials or where other indications would justify its use.

Mildly lll Patients

e < Antibacterial therapy is not routinely recommended outside of clinical trials or where other indications would justify its use.

oxygen from their baseline status,
intravenous fluids, or other
physiological support. These
patients are usually managed in an
ambulatory/outpatient setting.

Source: Ontario COVID-19 Drugs and Biologics Clinical Practice
Guidelines Working Group, 202116



Recommendations for Antibiotics in COVID-1916

Avoid empiric antibiotics if proven or high likelihood of COVID-19, especially in mild- Weak Very Low
moderate illness

Empiric antibiotics are reasonable in COVID-19 if radiological and/or inflammatory Weak Good Practice
findings are compatible with bacterial co-infection or patient is
immunocompromised (e.g., AIDS, prolonged steroids, immunosuppressants)

If starting antibiotics, blood and sputum cultures should be taken before starting Strong Good Practice
antibiotics
If starting antibiotics, empiric atypical coverage is not likely unless patient is severely Weak Very Low

ill or high risk of Legionella

Stop antibiotics if sputum, blood (and urinary antigen if taken) are negative at 48 Weak Good Practice
hours
Total duration should be five days for patients with bacterial co-infection aslongas  Weak Good Practice

there are improvements in signs and symptoms of pneumonia

PublicHealthOntario.ca
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Managing Respiratory Tract Infections in the Era of COVID-19

MANAGING RTis:
VIRTUAL CARE AND COVID-19

D INDICATIONS FOR

VIRTUALVISIT

s

Patient presents via
virtual visit/phone call

Virtual Refer for COVID-19 testing if h‘si:'::‘m
visit compatible symptoms _ )
X (Using appropriate
precautions)
Viral pmpum Virtual Viral prgserlptlon
(upportive re-assessment (supportive
management) by primary care ma n_agerpent] ar
Sea ‘Points to provider if required antibiotic
Remember™ on the prescription
next pags Refer to COVID-19 (Immediate or delayed)
——— testresults if based on clinical
applicable assessment

on the next page

COVID-19 CoviD-19 COVID-19

NEGATIVE NEGATIVE & POSITIVE
But ent Feeling better
- Ensure home
] - Offer reassurance isolation and
- Determine whether manitoring in place
patient can - Determine whether
continue fo be patient can
managed virtually continue to be
(see table)

managed virtually

Source: © Choosing Wisely Canada. License: CC BY-NC-ND 4.0/

PublicHealthOntario.ca

See Foints to Remember’

SUSPECTED
OR CONFIRMED
COoVID-19

EAR PAIN
(In ehildren over &
months of age)

SORE THROAT

SINUS
CONGESTION

COPD
EXACERBATION

SUSPECTED
PNEUMONIA

INFLUENZA-
LIKE ILLNESS,
BRONCHITIS,
COMMON COLD,
ASTHMA

.

.

Fever
Respiratory symptoms
No shortness of breath

Symptoms <48 hours

Fever <39°C

Pain controlled with oral pain
medication

Otherwise feels well

Mild symptoms
<48 hours
Low suspicion for bacterial
pharyngitis, e g .-
Over 15 years of age
Mo fever
Presence of cough
or runny nose

Mild symptoms <7 days

ETLs

No red flags

Patient able to do their
activities of daily living
Patient known to provider and
reliable for virtual follow-up

Should be assessed
in-person

High fever controllable with
antipyretic

Cough

Congestion

Body aches

Mild Gl symptoms

Shortness of breath or
hypoxia (if monitoring
available)

Concerns of dehydration
Suspicion of secondary
bacterial infection

Any red flags™

Symptoms >48 hours
despite adequate pain
medications

Fever =39°C

Feels unwell

Persistent or worsening
symptoms >48 hours, or
High suspicion of bacterial
pharyngitis, e g -
Sewvere pain
No cough or runny nose
Fever without alternate
cause

Fk

Presence of red flags

Patient is too short of breath
to do their activities of daily
living

Assess clinically

Concerns of dehydration
Suspicion of secondary
bacterial infection

Any red flags™

32


https://creativecommons.org/licenses/by-nc-nd/4.0/

Case 1l

56M with new fever and productive cough
PMH: hypertension

On Exam: 97% on RA, RR=22/min
T=38.6C, not in respiratory distress

Labs: WBC 7.4 x10°

Imaging: bilateral ill defined patchy opacities
in all lung zones

NP swab for COVID-19 and influenza

PublicHealthOntario.ca
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Conclusions

* COVID-19 presents a risk for worsening antimicrobial resistance
* Bacterial co-infection in COVID-19 is uncommon (<10%)
e Antibacterial prescribing in COVID-19 is frequent (70-75%)

e Efforts should be made to improve the quality of antibiotic prescribing

* Avoid empiric antibiotics in COVID-19 unless clear evidence of bacterial pneumonia
or severely ill or immunocompromised

* |If prescribing antibiotics in COVID-19, blood and sputum cultures should be
performed prior to antibiotic treatment

* Antibiotics should be re-assessed at 48h and discontinued if COVID-19 positive and
blood and sputum cultures negative

PublicHealthOntario.ca 34



References

1.  van Duin D, Barlow G, Nathwani D. The impact of the COVID-19 pandemic on antimicrobial resistance: a debate. JAC
Antimicrob Resist. 2020;2(3):dlaa053. Available from: https://doi.org/10.1093/jacamr/dlaa053

2. Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, et al. Bacterial co-infection and secondary
infection in patients with COVID-19: a living rapid review and meta-analysis. Clin Microbiol Infect. 2020;26(12):1622-
9. Available from: https://doi.org/10.1016/j.cmi.2020.07.016

3.  Soucy J-P. Bacterial co-infection and secondary infection in patients with COVID-19: a rapid systematic review and
meta-analysis: bacterial Infections in COVID-19 [Internet]. Toronto, ON: Toronto Antimicrobial Resistance Research
Network (TARRN); 2020 [cited 2021 May 17]. Available from: https://www.tarrn.org/covid

4.  Langford BJ, So M, Raybardhan S, Leung V, Soucy JR, Westwood D, et al. Antibiotic prescribing in patients with
COVID-19: rapid review and meta-analysis. Clin Microbiol Infect. 2021;27(4):520-31. Available from:
https://doi.org/10.1016/j.cmi.2020.12.018

5. Vaughn VM, Gandhi T, Petty LA, Patel PK, Prescott HC, Malani AN, et al. Empiric antibacterial therapy and
community-onset bacterial co-infection in patients hospitalized with COVID-19: a multi-hospital cohort study. Clin
Infect Dis. 2021;72(10):e533-41. Available from: https://doi.org/10.1093/cid/ciaal239

PublicHealthOntario.ca 35



https://doi.org/10.1093/jacamr/dlaa053
https://doi.org/10.1016/j.cmi.2020.07.016
https://www.tarrn.org/covid
https://doi.org/10.1016/j.cmi.2020.12.018
https://doi.org/10.1093/cid/ciaa1239

References

6. Buehrle DJ, Decker BK, Wagener MM, Adalja A, Singh N, McEllistrem MC, et al. Antibiotic consumption and

stewardship at a hospital outside of an early coronavirus disease 2019 epicenter. Antimicrob Agents Chemother.
2020;64(11):e01011-20. Available from: https://doi.org/10.1128/aac.01011-20

7. Abelenda-Alonso G, Padullés A, Rombauts A, Gudiol C, Pujol M, Alvarez-Pouso C, et al. Antibiotic prescription during
the COVID-19 pandemic: a biphasic pattern. Infect Control Hosp Epidemiol. 2020;41(11):1371-2. Available from:
https://doi.org/10.1017/ice.2020.381

8. Malcolm W, Seaton RA, Haddock G, Baxter L, Thirlwell S, Russell P, et al. Impact of the COVID-19 pandemic on
community antibiotic prescribing in Scotland. JAC Antimicrob Resist. 2020;2(4):dlaal105. Available from:
https://doi.org/10.1093/jacamr/dlaal05

9. Public Health Agency of Canada; Canadian Antimicrobial Resistance Surveillance System. Antimicrobial use among
the Canadian population: a national perspective [Webinar]. Ottawa, ON: Government of Canada; 2020 [presented
2019 Nov 19].

PublicHealthOntario.ca 36


https://doi.org/10.1128/aac.01011-20
https://doi.org/10.1017/ice.2020.381
https://doi.org/10.1093/jacamr/dlaa105

References

10. Buehrle DJ, Nguyen MH, Wagener MM, Clancy CJ. Impact of the coronavirus disease 2019 pandemic on outpatient
antibiotic prescriptions in the United States. Open Forum Infect Dis. 2020;7(12):0faa575. Available from:
https://doi.org/10.1093/ofid/ofaa575

11. Shah'S, Wordley V, Thompson W. How did COVID-19 impact on dental antibiotic prescribing across England? Br Dent
J.2020;229(9):601-4. Available from: https://doi.org/10.1038/s41415-020-2336-6

12. World Health Organization. COVID-19 clinical management: living guidance [Internet]. Geneva: World Health
Organization; 2021 [cited 2021 May 18]. Available from: https://www.who.int/publications/i/item/clinical-
management-of-covid-19

13. Alhazzani W, Mgller MH, Arabi YM, Loeb M, Gong MN, Fan E, et al. Surviving Sepsis Campaign: guidelines on the
management of critically ill adults with coronavirus disease 2019 (COVID-19). Intensive Care Med. 2020;46(5):854-
87. Available from: https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf

14. United Kingdom. National Institute for Health Care and Excellence (NICE). COVID-19 rapid guideline: antibiotics for
pneumonia in adults in hospital [Internet]. London: NICE; 2020 [archived; cited 2021 May 18]. Available from:
https://www.nice.org.uk/guidance/ngl173/resources/covid19-rapid-guideline-antibiotics-for-pneumonia-in-adults-
in-hospital-pdf-66141959536069

PublicHealthOntario.ca 37



https://doi.org/10.1093/ofid/ofaa575
https://doi.org/10.1038/s41415-020-2336-6
https://www.who.int/publications/i/item/clinical-management-of-covid-19
https://www.sccm.org/getattachment/Disaster/SSC-COVID19-Critical-Care-Guidelines.pdf
https://www.nice.org.uk/guidance/ng173/resources/covid19-rapid-guideline-antibiotics-for-pneumonia-in-adults-in-hospital-pdf-66141959536069

References

15. Sieswerda E, de Boer MGJ, Bonten MMJ, Boersma WG, Jonkers RE, Aleva RM, et al. Recommendations for
antibacterial therapy in adults with COVID-19 - an evidence based guideline. Clin Microbiol Infect. 2021;27(1):61-6.
Available from: https://doi.org/10.1016/j.cmi.2020.09.041

16. Ontario COVID-19 Drugs and Biologics Clinical Practice Guidelines Working Group. Antimicrobial and
immunomodulatory therapy in adult patients with COVID-19 [Internet]. Version 2.0. Toronto, ON: Ontario COVID-19
Science Advisory Table; 2021 [cited 2021 May 19]. Available from: https://doi.org/10.47326/ocsat.cpg.2021.2.0

17. Choosing Wisely Canada; College of Family Physicians of Canada. The cold standard: how to care for ambulatory
patients with respiratory tract infections: a toolkit for using antibiotics wisely in the era of COVID-19 and virtual care
[Internet]. 2"d ed. Toronto, ON: Choosing Wisely Canada; 2020 [cited 2021 May 17]. Available from:
https://choosingwiselycanada.org/perspective/the-cold-standard/

PublicHealthOntario.ca 38


https://doi.org/10.1016/j.cmi.2020.09.041
https://doi.org/10.47326/ocsat.cpg.2021.2.0
https://choosingwiselycanada.org/perspective/the-cold-standard/

For More Information About This Presentation, Contact:
Bradley.Langford@oahpp.ca

ASP@oahpp.ca

Public Health Ontario keeps Ontarians safe and healthy. Find out more at
PublicHealthOntario.ca

Ontario @
39



mailto:Bradley.Langford@oahpp.ca
mailto:ASP@oahpp.ca

	EN Slide recording internal
	pho-rounds-covid-co-infection-and-antibiotic-rx
	Structure Bookmarks
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure





