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Objectives

\

Review updates in:
* Medical Microbiology
* Infectious Diseases

* Antimicrobial Stewardship

Infection Prevention and Control
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What is new in Microbiology?
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Taxonomy Changes
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* Enterobacter aerogenes - Klebsiella aerogenes
Clostridium difficile - Clostridioides difficile
Chlamydia pneumoniae - Chlamydophila pneumonia

Propionibacterium acnes — Cutibacterium acnes
* Bacillus and related species:

* Lysinobacillus spp

* Paenibacillus spp
Gram positive anaerobes:

* Anaerococcus / Atopobium / Parvimonas / Finegoldia / Peptoniphilius
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Summary of Novel Bacterial Isolates Derived from Human

Clinical Specimens and Nomenclature Revisions Published in
2018 and 2019

2 Erik Munson,* Karen C Carroli®

Mycoplasma genitalium — Mycoplasmoides genitalium
Mycoplasma hominis — Metamycoplasma hominis
Mycoplasma lipophilum - Mycoplasmopsis lipbophila
Mycoplasma pneumoniae — Mycoplasmoides pneumoniae



1 AAAAAAAA Journal of MINIREVIEW
JEY Scemron | Clinical Microbiology® n
Check for
pdates

Name Changes for Fungi of Medical Importance, 2018 to 2019

Andrew M. Borman,®® Elizabeth M. Johnson®®

 C.glabrata — Nakaseiomyces glabrata

* C. guilliermondii - Meyerozyma guilliermondii
 C. krusei — Pichia kudriavzevii

* C. lusitaniae — Clavispora lusitaniae

Other less common yeast :
* Debaryomyces spp
 Kluyvermyces spp

Yarrowia spp

Wickerhamomyces spp
Diutina spp



Enhanced Microbiology Testing - Kootenays
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MRSA PCR for Gram + Cocci in Clusters in Blood Cultures

12-24 hrs

~2 hours until presence of MRSA known
and vancomycin can be stopped!




S.Aureus / MRSA PCR Reporting

‘.V' ) Interior Health

Name :

MRP : Sex: Acct: 30008053717
FamPhy: DOB: MedRec: S000035142

PHN : Adm:

Ph: Dis:

Loc: Tvpe: DEP ED

Laboratory Specimen Report

SPEC #: PT17:MBOOO0O160SU COLL: 12Janl7-1715 SUBM DR:

STATUS: RES

RECD: 12Janl7-1728 OTHR DR:

QUERIES: Does patient hawve prosthetic device-implant or heart wvalwve? Unknown
Is patient on antibiotics? No

ORDERED: Blood C&S

SPEC SOURCE~-DESC: Blood ~ Venipuncture

Procedure Result Verified
Blood Culture Frnald 15-01-17-1236
Bottle Gram Smear: Gram positive cocci, clusters

- suggestive of Staphvlococcus species
in 4 out of 4 bottles (aerocbhic and anaerchic bottles)

Organism 1 Staphylococcus aureus

——k ==MRSA NOT detected by molecular method== —
Recommend repeat blood culture within 48-72 hrs of
starting therapy to ensure clearance of bacteremia

Time to Positiwvity: Aerobic and Anaerobic bottles: 12 -24 hrs incubatiaon
TWO blood culture sets collected in this episode
Four bottles received (2 aerobic and 2 anaerocbhic)

*%x%xxCritical Resultxxxx



HSVIVZV PCR - CSF

Lumbar Puncture

Only
specimens
) | with
abnormal CSF
profile tested

Now Available

Simplexa™ HSV 1 & 2 Direct

HSV.1 and HSV-2 differentiation. No extraction required =
Only 50 pl of CSF sample, Easy to perform. Rasults in about an howr | -
1

Median time to results available: 2 hours




Respiratory Pathogen Testing
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BIOFIRE

Adenovirus
e Coronaviruses 229E, HKU I, NL63, OC43
* SARS CoV-2

* Human Metapneumovirus

e Human Rhinovirus/Enterovirus

* Influenza A

* Influenza B

* ParainfluenzaViruses [, 2, 3,and 4

* Respiratory Syncytial Virus

* Bordetella parapertussis

* Bordetella pertussis

* Chlamydophila pneumoniae

* Mycoplasma (Mycoplasmoides) pneumoniae
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Respiratory Pathogen Testing for Kootenays

Flu/RSV/COVID \

* November Ist - testing all inpatients
* Admitted children < 5 yrs / Bronchoscopy specimens:

* automatically add on Magpix
* done in house by BioFire or sent out to BCCDC

* |CU - automatic testing with BioFire

Note:
- Legionella not included in Biofire - contact lab (Magpix- BCCDC)

- Critical ICU patient / sample collected in ED - order Magpix

* Other admitted patients:
* order Magpix separately if required

8\19/‘% pervson malters



Helicobacter pylori Testing
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H. pylori Serology

\

* Negative predictive value of 98.4%

* non-reactive serology rules out HP infection
* Positive confirms exposure to HP but not active infection
* positive serology can be positive lifelong.
* if positive, repeat serology testing is NOT indicated
* Highly sensitive screen
* valuable first step in testing
* reactive/equivoval results require further testing

18 8\19)1% person malters



H. pylori (HP) Stool Antigen Test

\

* Detection H.pylori antigens in stool
* comparable to UBT

* Confirmatory test:
* active infection if serology reactive/equivocal
* test of cure 24 weeks after eradication therapy
* Collection instructions:
* non-diarrheal stool in sterile container
* stop PPls, antibiotics, bismuth products

 at least 2 wks prior to collection

* avoids false negative results
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H. pylori Management

‘-\

* endoscopy recommended for dyspepsia

Patients 2 60 years:

* H. pylori testing optional
Patients < 60 years:
* First line - serology

* If equivocal/reactive stool antigen test (SAT)

* If SAT equivocal / positive ___, eradication therapy
Note: East Kootenay 2021:9/159 (7.5%) tests positive
Treat - quadruple therapy regimen x14 days (7-10 days - failures)
* PPl + amoxicillin + metronidazole + clarithromycin
* PPl + bismuth + metronidazole + tetracycline
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What is New in Infectious Diseases?
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Duration of Therapy

v ) Interior Health
&Wpemnmﬂw




Discontinuing B-lactam treatment after 3 days for patients %, @

P neumonia with community-acquired pneumonia in non-critical care o

wards (PTC): a double-blind, randomised, placebo-
controlled, non-inferlority trial

Ar den Ovi e © Ropey Gare Duran, Seyares Dowds [ arene Dmonng, M o gon Mz, Oms Seard A rr el agrarge Sy ra Mk Ny
CodameN don, Vit owe del @t n, fr ading e B chand, [ mead Mothe Jan [rmand oin [scbeh o e (rene,

Jevga Duraa s, Thaery O, Maron Pges, Virsengo « Doy Svan Diamorny, Do Sevvaman Vrgse o a, Mane Ghentne Comine,
Berand Rewr { Gemtar Feram Yoo irck Carveny owl aborerg ) enn Farre Sadon, Pl ppe Ay, A ve Gade Gorvan, forthe
Poasroms Short et mere F110) Sandy Grop

* duration of therapy: 3-5 days
* ceftriaxone | gram vs 2 grams — equivalent

* |H - discontinuing automatic substitution to 2 grams
Infectious Diseases:

* doxycycline preferred over azithromycin for combination
* protective against CDI

* azithromycin —prokinetic: diarrhea

* inappropriate testing and treating for CDI
Resistance:

* macrolides- 24%

* Doxycycline- 26%

* TMP-SMX- 17%

23



Cellulitis

* outpatient management for majority
* duration of therapy: 5 days

MINIMUM CLINICAL CRITERIA (ALL):

« redness
« wamth

« swelling
. pain

e unilateral

Refer to DIFFERENTIAL DIAGNOSIS
if bilateral or not all minimum clinical
criteria met

GENERAL MANAGEMENT:

« ELEVATION OF LIMB ESSENTIAL

« if systemic symptoms: CBC + CRP

« if fever / chills or lymphangitis: blood
cultures

24

DIFFERENTIAL DIAGNOSIS
BILATERAL CELLULITIS: MIMICS

Burning, throbbing, cramping,

aching pain, swelling, itching, =9 o ce’ =i vs:”:‘
{ crusting, weeping erosions - as
Erythema; swelling, scaling,
crusting, weeping lesions/
erosions with 0N S i cm'u“.
1 itching/burning pain N DatEah
| Diffuse non-tender redness; ]
swelling, pitting, ) Lymphedemas
mild increased warmth P<conscerso—P- with chromic
{ with skin thickening - nfNlammation
Erythema,
swelling with increased local Neur opathx
skin temperature associated - ConsCer — Asthropathy
{ with less pain than expected (Charcot Joint)
Sharply demarcated patches
on medial aspect of lower leg;
redness localized to areas of
hemosiderin staining/ > Hemosiderin Staiming
induration; LonsCer>=> Upod dercsh
dark purple/rusty discoloration
of lower leg
Flery/dusky red discoloration
when leg dependent (but not ‘ Peripheral
when elevated > (omncel —P vascular dsease

‘ 60" x 1 minute)

UNILATERAL CELLULITIS MIMICS

insect bites (e.g. skeeter syndrome)

erythema migrans

acute bursitis / gout

deep vein thrombosis

drug reactions (rashes, angiocedema)(may be biateral)
contact dermatiis (may be biateral )

reaction to foreign body (catheters, implants)

L N
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- \ Gram Negative Infections

CLINICAL MICROBIOLOGY
AND INFECTION

Becrmn

Seven versus 14-days course of antibiotics for the treatment of bloodstream infections
by Enterobacterales. A randomized, controlled trial

JAMA | Original Investigation

Effect of 7 vs 14 Days of Antibiotic Therapy on Resolution of Symptoms
Among Afebrile Men With Urinary Tract Infection

A Randomized Clinical Trial

Dimitri M. Drekonja, MD, MS; Barbara Trautnes, MD, PhD; Carla Amundson, MA; Michael Kuskowskl, PhD;
Jzmes R. Johnson, MD

25



Yeast Infections
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Emerging Issue
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Sodium-glucose cotransporter-2 (SGLT?2) inhibitors

* antihyperglycemic agent - improved patient outcomes
* use expected to increase ++

However

* increase the risk of mycotic genital infections:
* | in 10 women
* |in5 men

Recommendations for yeast infections:

"continue the SGLT?2i, and treat infection with fluconazole”
27 8\19)1,3, Pe)wow mallerns



Urinary Tract Infections
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Azoles:

* itraconazole, voriconazole, posaconazole:

* minimal excretion of active compound in urine
Echinocandins
* do not achieve significant concentrations in urine
* percent of plasma concentrations:

* caspofungin- |.4%

* micafungin - 0.7%

* anidulafungin - <0.1%

28 8\19)1% person malters



Clinical Infectious Diseases
LY
AIDSA (e

erica  hivmedicine association

Echinocandins Compared to Fluconazole for Candidemia
of a Urinary Tract Source: A Propensity Score Analysis

Guillermo Cuervo,'? Carolina Garcia-Vidal,>* Mireia Puig-Asensio,’ Antonio Vena,’ Yolanda Meije,” Mario Fernandez-Ruiz,® Eva Gonzalez-Barbera,’
Maria José Blanco-Vidal," Adriana Manzur,"" Celia Cardozo,** Carlota Gudiol,'? José Miguel Montejo," Javier Peman,’ Josefina Ayats,'?

Jose Maria Aguado,’® Patricia Muiioz,® Francesc Marco,** Benito Almirante,’ and Jordi Carratala'? for Grupo de Estudio de Micologia Médica
(GEMICOMED), Sociedad Espaiiola de Enfermedades Infecciosas y Microbiologia Clinica (SEIMC); and Red Espaiiola de Investigacion en Patologia
Infecciosa (REIPI)

Cuervo et al CID 2017
* multi-centre study 9 hospitals

* 128/2176 episodes candidemia from UTI source
* C.albicans 52.7%
* C.glabrata 25.6%
 C.tropicalis 16.3%

Results:
Initial echinocandin therapy not associated with clinical failure

29



Therapy for Candidemia
.

Crude mortality (60%)
Attributable mortality (40%)

Micafungin- empiric drug of choice for yeast BSI

* treatment for at least 14 days after documented
clearance and resolution of symptoms

* step down to fluconazole if clearance of blood cultures
* as effective full course with echinocandin

* decreases risk of echinocandin resistance

30 8\1@1% pervson malters



Fluconazole
——

Underdosing:

* pediatric cancer patients (CID 2014)
* obese populations (AAC 2016)

* renal replacement therapy (AAC 2021)
* increased renal clearance (AAC 2021)

Overdosing adverse events:
* Up to 38.5% of patients
* CNS, liver dysfunction, Gl effects, rash

31 8\19)1% pervson malters



PHARMACOLOGY
s Antimicrobial Agents )

rcacocr and Chemotherapy” L)

Tama e

Suboptimal Dosing of Fluconazole in Critically Ill Patients:
Time To Rethink Dosing

Muilwijk et al AAC 2020 e —
* open label multi-centre observational study
* dosing of fluconazole in critically ill patients /renal dysfunction
Results:
* higher clearance than normal in critically ill patients
* suboptimal dosing of fluconazole in critically ill
Recommended dose:
* 400 mg - poor to moderate renal function

* 600 mg - normal renal function
* 800 mg — CRRT

32



Yeast Susceptibility Testing

| Ie1 (C parasilopsis):

000”“

33



Lyme Disease
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Lyme disease in BC: 2009-2018

4.00
3.00
Rate per
100,000
population
2.00
1.00
Il cCiinical
e ]
0.00 [ — - ' - —
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 10 7 20 18 7 11 22 40 18 9
BC Rate 0.23 0.16 0.44 0.39 0.15 0.23 0.46 0.82 0.37 0.18
B canada Rate 0.34 0.31 0.55 0.62 1.37 1.09 1.98 2,04 4.50




Ixodes pacificus

\‘

* western black-legged tick
* western coast of North America
* principal vector of Lyme disease

Passive tick submissions by human and animal hosts in BC, 2002-2018

= Animal

® Human

Count of tick submissions

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Morshed et al, Vector Borne Zoonotic Dis. 2021 Apr 7. doi: 10.1089/vbz.2020.2743
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Tick Composition in BC (2002-2018)

@® Amblyomma
Dermacentor @® Dermacentor
() Haemaphysalis
30.13% ® Hyalomma

@ Ixodes

() Ornithodoros

@ Otobius
IXxodes @ Rhipicephalus




Tick Composition in Interior Health (2002-2018)

IXxodes

4.71%

91.85%

Dermacentor

©® Amblyomma
@ Dermacentor
() Haemaphysalis
@® Ixodes

@ Ornithodoros
) Rhipicephalus



Health Authority Specific Tick Seasonality
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State 2017 Incidence
3-Year average

Washington
Oregon
Tdaho

California

Maine
Vermont

New Jersey

British Columbia-

0.4
0.3
0.9
0.2

106.6
103.6
40.3

0.2%

0.3
0.2
0.5
0.2

89.2
86.7
40.5



Lyme Disease in Canada 2016

450 - - 30,0
@ Probable
400 - mConfirmed &
@ Incidence ~ 350 -
350 - <)
S
4
300 - - 200 3
2
§ 250 - §
S 150 o
%S 200 - =4
2 :
£ 150 - - 100 o
= ®
> [
100 -
- 5,0
50 - ’
4
o ——-—-—-ﬁ —- —-_—,*_4~ o,o
BC AB

MB ON QC NB NS PE NL

All the cases recorded for Alberta and Newfoundland and Labrador
were acquired on travel outside the province. Data source: Health Canada



Standard and Modified Two-tiered Testing for Lyme disease

Standard Two-Tiered Testing

Modified Two-Tiered Testing

First Test

EIA

Positive or
Equivocal
result

Negative
result

Second Test

Acute

sample IgM and 1gG
{symptoms Immunoblot
< 30 days)

Conv lgG
sample OR Immunoblot
(symptoms only
230 days)

Travel to European
Europe Immunoblots

Consider alternative diagnosis

OR

If signs/symptoms consistent with Lyme
disease persist, submit a single follow-up
sample 3 -6 weeks later

Negative
result

Positive or
Equivocal result

Negative

Positive or
Equivocal
result




Modified Two-Tiered Testing for Lyme disease
)

> 25% improvement in sensitivity for detection of early infection

technically less laborious / less subjectivity
faster turnaround time
* facilitate acute / convalescent testing
* non-EM early localized LD
patients presenting with EM
* still require empiric antibiotics - sensitivity still not >90%
cannot differentiate between recent and past infections
* same as standard wo-tiered testing
impact of MTTT on specificity in low prevalence areas unclear



Hantavirus
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Reported Hantavirus Cases in British Columbia, 1994-2020

Hantavirus case
@ Locally acquired

O Travel related
(place of exposure)

Total case count by

Health Authority (23)
17 Interior
1 Fraser

“ Vancouver Coastal
“ Vancouver Island
“ Northern

IgM

Map created July 2020

150 Mile House - 2017

ceville - 2020 Riske Creek - 1994

Kamloops (2) - 2016, 2017

Invermere (Calgary) - 2018

Falkland - 2013
Vernon - 2020 Windermere - 2007

Fauquier - 2005
Sparwood - 2017
Oyama - 2002
Winfield - 2019

./ Naramata - 2006
Mission - 1994 Okanagan Falls - 1994

EDTA blood, =p PCR
Lung aspirate Sequencing



What is New in Antimicrobial Stewardship!?
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Antibiotic Utilization
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Community Antimicrobial Stewardship in BC

\

Since 2005

implementation of Alberta Do Bugs Need Drugs? program

BCCDC: establishment of Community Antimicrobial Stewardship
program

multifaceted educational programs:
 public/school children/daycares/elderly
* teachers/early childhood educators/medical/nursing students
* healthcare professionals
* physicians, nurse practitioners, dentists
* expansion to online presence
* Antibiotic Wise campaign
* social media channels

antibiotic 5365
wise.ca NEED 9



Antimicrobial utilization

Overall B.C. prescription rate/1000 population/year

From 2005 to 2019, there has been a

EEERBEEES

in antibiotic prescribing in B.C.

W
L%
o

:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Amoxicillin | Cefalexin | Nitrofurantoin |
Amoxicillin and enzyme inhibitors | Azithromycin

Dentist prescribing rate/ 1000 population/year

keS2RERARYE

2005 2006 2007 2008 2009

antibiotic
WwilsSe.ca

Dentist prescribing has
since 2016, though it remained
steady from 2018 o0 2019

2010

2018

2011

~—

2017 2019

2012

2013

2004

2015

2016

2017

2018

2019

DO

BU
NE
DR

GS

D
EGS?



Antibiotic Utilization

Mean and median days of antibiotic prescription by

practitioner group (1996-2018)

| - Profession Median (IQR) Mean: SD
Brbar Colavira
, Rats Naturopathic physician 16 (10-30) 2274183
e 1001 poy) Podiatrist 8(810) 90446

B100- 210
D1 30101« 84800 Dentist 108 1415
— g Vidwife 7(510) 78443
L L AAER L b

s g Optometrist 7(710) 1038117

Pharmacist 7(510) 86107

Physician 1(710) 1084£129
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Cumulative Antimicrobial Consumption
2019-2020  2020-2021* 2019-2020.  2020-2021.* 2020-2021.

[ EKH

| KBH

East Kootenay Hospital

Antimicrobial Consumption
2020-2021

PRH

VJH |
402] 1

aoe| 1

|*April 1, 2020 to March 31, 2021

Top 10 Antimicrobial Consumption
Defined Daily Dose (DDD)Y1000 Patient-Days+
+standard Adult Daily Dose Defined by the WHO

2019-2020 |2020-2021* |% Change  |2020-2021*32020-2021. | 2020-2021.2]
cefTRIAXone 886 1188 34% 833 90.1 77.2
ceFAZolin 4.1 77.0 -18% 102.8 745 12386
piperacillin-tazobactam 47 434 25% 56.3 369 38.2
metroNIDAZOLE IV 288 420 48% 107 130 19.2
doxycycline 371 31.0 -17% 221 272 4086
amoxicilin-clavulanate 245 28.7 17% 31.2 437 245
ampicillin IV 1486 19.0 30% 124 145 71
vancomycin IV 28 15.0 -33% 259 143 135
azithromycin IV 95 1.8 24% 129 144 13.8
azithromycin PO 175 1.7 -33% 122 15.1 134
Days of Therapy (DOT)Y1000 Patient-Days

[ KeH|  PRH
cefTRIAXone 802 117.2 31% 824 8890 76.2
piperacillin-tazobactam 415 524 26% 68.1 487 442
metroNIDAZOLE IV 32.1 488 48% 254 17.7 248
ceFAZolin 51.7 409 -21% 545 442 66.5
amoxicilin-clavulanate 145 17.2 10% 19.0 20.1 16.7
vancomycin IV 207 15.7 -24% 33.1 19.0 13.7
doxycycline 189 15.7 -17% 12.0 16.0 16.2
metroNIDAZOLE PO 321 15.3 -52% 9.2 116 10.6
azithromycin IV 105 12.1 15% 129 152 144
azithromycin PO 142 1.0 -23% 2.0 14.3 8.2

f

==,
-Stable cumulative consumption §

(DOT/1000 patient-days 14%) il
-Cumulate consumption 3rd il
highest of the regional hospitals ||

~44°%, of inpatients receiving il
antimicrobials/day f |

-------------’

‘-----------~

'¢'Highst of regional hospitals
Increased consumption:
amoxicillin-clavulanate 119%
ceftriaxone 131%™
metronidazole IV 146%""
piperacillin-tazobactam 126%

Decreased consumption:
cefazolin |[21%
metronidazole PO |52%
vancomycin IV |24%

Analysis:

- Broad-spectrum antibiotic has
increased for amoxacillin-
clavulanate, ceftriaxone, piperacillin-
tazobactam,

- Consumption of ceftiaxone and
metronidazole IV is highest of the 4

'—--------
4
---------*

’

ﬁ-----------'

4



Asymptomatic Bacteriuria
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A national initiative to stop inappropriate
antibiotic use for asymptomatic bacteriuria
in long-term care residents.

and rehydrate residents who
develop changes in mental status,
behaviour, or function without typical
urinary tract infection symptoms

For more directions and guidance: -
www.ammi.ca AMMIT-

#SymptomFreeletitBe Canazia



Symptom-

@ e
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Pee:

MYTH

Cloudy or
smelly urine = UTI

> TRUTH

Changes in the appearance and/or odour alone should not be used to
diagnose a UTI or as an indication for urine culture.

Colour, clarity and smell are often affected by diet, certain medications
and hydration status.

Do not send urine for culture unless resident has symptoms of an infection.

MYTH

Positive test for
leukocyte esterase
and/or nitrites = UTI

» TRUTH

Positive leukocyte esterase and/or nitrites may indicate the presence of white
blood cells (WBCs) or bacteria in the urine (bacteriuria), but it does not confirm
thatthere is an infection.

Signs and symptoms of UTI are necessary for a diagnosis as pyuria (WBCs in the
urine), bacteria and nitrites can also be presentin a condition called asymptomatic
bacteriuria which is a common colonization state in elderly residents.

Note: A negative leukocyte esterase and negative nitrite test can rule out

UTl in most residents.

MYTH

Pyuria
(WBC in urine) = UTI

» TRUTH

Pyuria indicates the presence of WBC and inflammation, which are not specific
for infection.

In addition, the degree of pyuria does not differentiate between asymptomatic
bacteriuria and infection.

Pyuria and bacteriuria are common in the elderly (especially those with
indwelling catheters).

MYTH

The urine should be
sterile, therefore
bacteria in the
urine = UTI

MYTH

> TRUTH

Bacteriuria is common

Incidence of bacteriuria in residents of long term care homes:

— Women: 25-50%

— Men: 15-40%

— Nearly 100% of catheterized residents are colonized within 2-4 weeks

Bacteriuria without signs and symptoms of infection should not be treated
with antibiotics as it represents a colonized state in the elderly.

» TRUTH

Falls or change
in mental

status in the
elderly = UTI

A fall or a change in mental status in a resident without any other signs and
symptoms of infection should be investigated for other causes. The diagnosis
of a UTl in this case is a diagnosis of exclusion.

Even if urine cultures are positive, in stable residents without any signs and

symptoms of UTI, 24 hours of hydration (unless on fluid restriction) can be
safely tried before starting an antibiotic.

Myths and Truths about
Urinary Tract Infections in
Long Term Care Residents

€ Ammr-

Canada

MYTH

Fever and

bacteriuria always

indicates a UTI

MYTH

» TRUTH

A fever in a non-catheterized resident, with bacteria in the urine, and with no
other signs and symptoms of UTI should be investigated for other sources of
infection. The diagnosis of a UTI in this case is a diagnosis of exclusion.
Bacteriuria is common, especially in the elderly and in residents of long term
care facilities.

Candida or yeast

in the urine should

be treated

» TRUTH

Candida or yeast in the urine often reflects colonization rather than infection.

Treatment of Candida or yeast is rarely required and should only be
considered if there are obvious signs and symptoms of a UTI and no
alternate source is identified.

MYTH

Urine should be
periodically sent
for culture

> TRUTH

Urine cultures for residents without signs and/or symptoms of UTI
should NOT be sent for screening purposes except prior to undergoing
invasive genitourinary procedures.

Asymptomatic bacteriuria is common in the elderly. It is not harmful and
should not be treated with antibiotics unless the resident is undergoing
an invasive urinary procedure.

» TRUTH

MYTH

You must treat a
UTI for 7-14 days

MYTH

Cystitis (bladder infection) can be treated in as few as 3-5 days in women
and 5-7 days in men.

Even uncomplicated pyelonephritis (kidney infection) in women can be
successfully treated with only 5-7 days of antibiotics.

Unnecessarily long durations of treatment increase the risk for adverse
effects including C. difficile.

You need to

repeat urine cultures

after treatment

» TRUTH

There is no reason to re-culture urine after treatment unless the resident
is notimproving clinically.

Bacteriuria can occur even after effective therapy and is not a reason
to prolong therapy in an asymptomatic resident.

References

Schulz L. et al. Top ten myths regarding the diagnosis and treatment of urinary tract infections.
The Journal of Emergency Medicine, 2016;51(1):25-30.

Nicolle L. et al. Infectious Diseases Society of America Guidelines for the Diagnosis and Treatment
of Asymptomatic Bacteriuria in Adults. Clinical Infectious Diseases 2005;40:643-654.

Association of Medical Microbiology and Infectious Disease Canada. Asymptomatic bacteriuria in
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Staphylococcus aureus Bacteremia Management

Start antibiotic treatment:* CHA RT 1

ceFAZolin 2 g IV Q8H OR cloxacillin 2 g IV Q4H
If MRSA suspected, add:
vancomycin 25 mg/kg IV loading dose, then 15 mg/kg IV Q8-12H

v
Infectious Disease consult strongly recommended Goto Chart 2
Legend: Repeat blood cultures Repeat blood culture process
1. For penicilllin or cephalosporin allergy, v
see Beta-lactam cross- allergy chart Investigate source of infection
[hyperlink]
. : - _ Note: If 3 of 4 or 4 of 4 blood cultures positive, consider:
Adjust dosing for renal function, as —
i e Endocarditis

applicable

e Vertebral osteomyelitis/epidural abscess
* Deep-seated infection (e.g. psoas abscess)
Note: if new or changed back pain, obtain MRI. If neurological deficit, obtain urgent neurosurgery
consult. If MRI not available, discuss options with Radiology and/or Infectious Diseases
v

2. If transesophageal echocardiogram (TEE)
not available, repeat transthoracic
echocardiogram (TTE) after 5 days

3. For therapy recommendations, refer to

guidelines (e.g. Bugs and Drugs)

Any of the following:

e Source control not readily achievable
Prosthetic heart valve, intravascular device,hemodialysis catheter @

L]
e New heart murmur/Peripheral stigmata of endocarditis
* Intravenous drug use

Yes >«

Transthoracic Echocardiogram
(TTE) All the following:
e Known source rapidly removed /

drained
e Fever resolved in 72 hours

e Repeat blood culture negative at
48-72 hours

Positive for
endocarditis?

Any of the following:

. 3 e Prostheticvalve /
Start endocarditis therapy Transthoracic

* ) ) intravascular device,
e Consider cardiology/ @ hemodialysis catheter @ echocardiogram (TTE)

cardiovascular surgery Metastatic foci Transthoracic echocardiogram
consult Persistent bacteremia after 4 (TTE) may not be required

days

Follow Infectious Diseases
recommendations for further [«
investigations / management

Transesophageal echocardiogram
(Tee)?




Staphylococcus aureus Bacteremia —
Repeat Blood Culture Process

CHART 2

Blood culture positive for Staphylococcus oureus

v

Order 2 sets of repeat blood cultures after 2-3 days of effective antibiotics™

Review blood culture results

Posttive

Negative

r

Evaluate

1-2 bottles

A

Repaat 2 sets of

blood cultures

No further blood cultures indicated

number of bottles &
positive

3-4 bottles

\

Reassess patient
for possible source control issues.
Consult Infectious
Diseases

Source control issue identified

No sourcs control ssue identified

Source control
possible?**

Consider deferring further
blood cuftures until source
control has taken place

Order 2 sets of blood cultures.
This order can be placed every
2 days if subsequent blood

cultures are positive*

57

*Place order for blood cultures on an as
needed basis (2.g. If a new blood culture
becomes positive, place a new order)
**Source control would include, but is
not limited to, removing lines, draining
abscesses or collections or performing
surgical debridement
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Vancomycin — Therapeutic Drug Monitoring in Adults Update

rrhe Key Messages

¢ Area-under-the-curve to minimum inhibitory concentration ratio (AUC:MIC)-based vancomycin

therapeutic drug monitoring (TDM) is NOT recommended as standard of practice in the non-
pregnant adult population

® Vancomycin trough-based monitoring that target steady-state trough levels of 10 to 15 mg/L is
recommended for treatment of most infections

® Higher trough level targets of 15 to 20 mg/L may be considered for severe infections, based on
expert guidance (e.g. infectious diseases physician) regarding the risk and benefits
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TABLE 1. INITIAL DOSE PER INTERVAL

TOTAL BODY

LOADING DOSE

weiGHT (smgsiod sevimn
kg (25 mg/kg)
40-50 1250 mg
51-60 1500 mg
61-70 1750 mg
71-80 2000 mg
81-90 2250 mg
91-100 2500 mg
101-110 2750 mg
111-120 3000 mg

MAINTENANCE DOSE*

(15 mg/kg)
750 mg

1000 mg
1000 mg
1250 mg
1250 mg
1500 mg*
1500 mg*
1500 mg*

TABLE 2. INITIAL VANCOMYCIN DOSING INTERVAL

Pre-vancomycin Level 10-15 mg/L

Pre-vancomycin Level 15-20 mg/L

TABLE 3 USUAL TARGET 10-15 mg/L

INITIAL DOSING INTERVAL (hours)

Usual target

Target in selected patients
Associated higher acute kidney injury

SCr Age Group (years)

(mcmol/L) 20-29 30-39 4049 50-59 60-69* 70-79*
40-60 8 8 12 12 12 18
61-80 8 12 12 12 18 18
81-100 12 12 12 18 18 18
101-120 12 12 18 18 18 24
121-140 12 18 18 18 24

141-160 18 24 24 24

161-180 24 24

181-200 24

Above 200

Dialysis See TABLE 5 (back of card)
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Beta-lactam Allergy Matrix Chart

> Incerior Hc—an'lth
- [E2 o
o |~ T~ TAVOID ALL bebo lactam anfibiotics |
Beta-lactam Antibiotic Cross-Allergy Chart | AVOD ALL beta Iaciam antibolics §: |
| ® ICU admission related to allergy |
5 i I °De_layed beta-lactam antibiotic allergy causing: I
Bete-tectams 3 HAHE HHEF | - intersitial nephritis i
HHEHE §] | -pose |
E|8|8 [ BlB|B|E : - hemolytic anemia :
AMOXICLUN® X1 111l 1Lyl vl v L v ¥ ]| v ]| v | v | *Delayed severe skin allergic reactions: |
J—— shelbelhelv el el I -1 1 1T 1 1 | - Stevens-Johnson syndrome I
X X X | X X X | -toxic epidermal necrolysis |
qmuul bodl B lelvlvlvlvlvlvlvlv vl ¥ ]| ]| -exoliative dermatitis ) I
| : ™S B P P +—1—1— —+—1— : - acute generalized exanthematous pustulosis |
semmarn] 3¢ | * | X X VvVl vIvIivIivIvIvIYIIYY] | (AGEP) :
—— T s Clvlelv el Lyl |v|+|~| | -drugreactionwith eosinophilia and systemic |
| symptoms (DRESS) I
ceraono] x| | v | v | @ vixliviXlvivivivivIiVIivIivIIiVII o - _ _ _ o _____ 1
carazoun) v | V| V|V v vivivivivivivIivIYIiv]Iv]v LEGEND
cmwmul XU v v XX v vilvivivivivIYIivIiv]v Penicilins
p—— lvivilv]v vIXlIvivIvIvIvVIVIV]Y 15t Generation Cephalosponins
common] 2 | | v | v |EE] v | ] v vivivivivIviviv]lvy 274 Generation Cephakosporins
coumame] v | v v 2| v W11 X1 Xlv]v]lv 3nd Generation Cephalosporns
cm--l vivivivivivIivivIiv]v]@ Y1113 vIv]v 4th Generasion Cephalosporins
mn--l vivivivivivivivivIivIxX]xe XIxtIxriv]vlv Carbapenems
mml viviviviIivIvivIvIvIyIELNE]NE bl B B B v co -\:Icll:;??:mi;:s SE
arr-uanl viviIvIvIivIvIVvIVvIVIyIELNENHE] v v Beaction likely bazed on side chain:
o] v | || e e e e v v]v X |t e
e, I e bl 00000000 Moo X’ X: X 2 | Same sce chan m:; c:; t;:::s: r;:cbon no cinscal
wa-nl vivivivivivivivivivIivivivivl v v 13 x° X T oy ooy 7% rescton.
mnal B R B RA B Ba B Ba B e B Ba Bd Ba A bl bs Reaction likely based on Beta-iactam ring
Chmcal ewidence Of Cross reachon.
* Also applies to beta-lactamase inhibitor combinations (amoxidllin-clavulanate and piperacillin-tazobactam) xd DO NOT PRESCRIBE
5 Theoretical nzk of CrOZs reschon, NO CiMCal SLdes.
X DO NOT PRESCRIBE




Febrile Neutropenia-Beta-lactam Allergy

‘-\

Antibiotic Aller

Allergic to any of:
Amoxicillin
Amoxicillin-clavulanate
Ampicillin

Cephalexin

Cloxacillin

Penicillin

Piperacillin
Piperacillin-tazobactam

Treatment Option(s
AVOID: amoxicillinclavulanate, piperacillin-tazobactam (cross-allergy)

Low Risk:

Oral Option: cefuroxime axetil plus metronidazole

IV Option: ceftriaxone

If MRSA colonization or infection: add TMP-SMX PO or vancomyain IV

If previous infection with Pseudomonas aeruginosa, add ciprofloxacin IV/PO

High Risk:

Ceftazidime plus vancomycin IV plus metronidazole IV/PO

If hemodynamic instability or previous ESBL or AmpC: meropenem plus vancomycin IV
If previous VRE, add daptomycin or linezolid (instead of vancomycin 1V, if applicable)

Allergic to: No cross-allergy with other beta-lactam antibiotics
Cefazolin Low risk: Refer to Chart 2
High Risk:Refer to Chart 3
Allergic to any of: AVOID: ceftazidime, ceftriaxone, cefuroxime (cross-allergy)
Cefepime Low Risk:
Cefixime Oral Option: amoxicillin-clavulanate
Cefotaxime IV Option: clindamycin plus ciprofloxacin
Ceftazidime If MRSA colonization or infection: add TMP-SMX PO or vancomycin IV
g:'nax?ne If previous infection with Pseudomonas oeruginosa, acd ciprofioxacin IV/PO
roxime
High Risk: Refer to Chart 3
Allergic to any of: No known cross-allergy with other beta-lactam antibiotics
Ertapenem Low Risk: Refer to Chart 2
Imipenem-cilastatin High Risk:
Meropenem

Piperacillin-tazobactam

Piperacillin-tazobactam in last 90 days or previous ESBL or AmpC: Consult Infectious Diseases

If MRSA colonization or infection, catheter-related infection, skin/soft tissue infection, pneumonia, hemodynamic
instability: add vancomycin

If previous VRE, add daptonxcin or linezolid (instead of vancomycin IV, if applicable)

vvvva rvvwlv TV VANV




What is New in Infection Control?
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Clostridioides difficile Infections
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American College Gastroenterology
Clinical Guidelines - May 2021

\\

Probiotics

* recommend against probiotics for the prevention of
CDl in patients being treated with antibiotics

* recommend against probiotics for the prevention of
CDI recurrence

Probiotics removed from Provincial Formulary 2019

66 8\19)1,3, person malters



American College Gastroenterology 2021

\‘

Prevention of recurrence
e > 72 recurrences of CDI treat with FMT

* colonoscopy
* capsules

* enema
* repeat FMT if recurrence of CDI within 8 weeks of initial FMT

* suppressive oral vancomycin

67 8\19)1,3, person malters



o . . .
A4 ) Diarrhea Algorithm for Inpatients
InteﬂOf'e_:'i?_th [ New onset dlamhea of Increased stool output ]
)
[ Begn Bowsl Recora (asos1s) |
Axte st of vomitng
YES NO
p— l
smnm|m||:|| I x Assess patient for suspectsd C.amMcre
. P room prefemed Y
If ot avallatie use 3 Cadicated COMMOde - CONact el 3“““'“"2"“;“‘?:::7“‘
o ¢ AND s10 output greater an baseing
' m‘m““mmm e «  AND no ofer cinical reason for damea (e.g.
+ I50iation dean peor 1o removig Isaiaton sign condtion 160, uoerative cols)
K jr- MRP 10 365665,
Start Contact Precautions
2 o Bazent meets cmera
MRP 10 reassess e for suspacted COI?
ConsuttICP ¥ needed O
.
o Stant Contact Pius pracautions #807314
(documert axe and Ime.
o Send siool for C. cMcle 326t of 0o order
from MRP ux
5=
+  Paoe on Contact Precautions [ ¥
et
unth 45 hrs after symploms resoive Negae c"::.m
«  Discontnue Contact Pus
Precasions ——
Gl ]

Piaoe C. difctls Pre-Printed Order 823517
on patient chart and contact MRP for orders
Infiate C. aYicte fection (CO) Clinka)
DAy s 2860

Private room prefered.

If not avalable use 3 dadicated commoge -
contact ICP ¥ required
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CLOSTRIDIOIDES difficile
INFECTION
Acute and Long-term Care

Weight fig)

| Bulleted orders are ndiaied by default, unless crossed out and initieled by the physician/ peescriber. Boxed onders | [7]) require physicin / prescaber check mark ([/]) bo be initisted. |

1. ALLERGIES: See Allergy/ADR record

2. CURRENT MEDICATIONS
+ Discontinue bowe! protocols, laxatives and stool softeners. Specify:
+  Discontinue antidiartheals (attapulyite [Kaopectate®), loperamide [Imodium®] and/ or diphenoxylate-atropine [Lomotil®]).
Speciy.
[0 Discontinue antibiotics if possible; specify antibiotic(s) to be discontinued:
[0 Discontinue proton pump inhibitors (e.g., esomeprazole [Nexium®], lansoprazole [Prevacid®], omeprazole [Losec®],
pantoprazole [Pantoloc®, Tecta®]). Specify:
3. LABORATORY

+ Do not repeat stool for Clostridioides difficile testing if positive within the last 30 days
[ Stool for C. difficile if positive test greater than 30 days

4. TREATMENT (select only ONE option from list below)
First Episode/Recurrence:
[1 vancomycin 125 mg PO or by feeding tube Q6H x 10 days
Alternative
If unable to take PO/feeding tube: ] metroNIDAZOLE 500 mg IV Q8H x 10 days

If vancomycin allergic or intolerant: [ metroNIDAZOLE 500 mg PO or by feeding tube Q8H x 10 days
NOTE:

IV metroNIDAZOLE is not as effective as PO/ feeding tube vancomycin. Change to PO or by feeding tube as soon
as possible

- [V vancomycin is not effective against C. difficile infection

- vancomycin dose administered by feeding tube is compounded from injectable vancomycin

- Recurrent Clostndioides difficile infection defined as greater than or equal to 3 diartheal stools/day within 8 weeks of
completion of therapy

Multiple recurrences (Choose one option):
[0 Pulse therapy
+ vancomycin 125 mg PO QID x 14 days, then
« vancomycin 125 mg PO EVERY THREE DAYS x 10 doses
[ Taper therapy
+ vancomycin 125 mg PO QID x 14 days, then
+ vancomycin 125 mg PO BID x 7 days, then
« vancomycin 125 mg PO DAILY for 7 days, then
« vancomycin 125 mg PO EVERY 3 DAYS x 21 days, then stop

For fulminant disease - see Page 2
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uas uas
11 1l
Transient colonization » Persistent colonization
C. difficile detected at one \ ( C. difficile detected at
pointin time several points in time
Potential acquisition of Potential development of
C. difficile spores C. difficile infection
Non-colonized subject C. difficile colonization CDI
No symptoms No symptoms Symptoms
No C. difficile detected C. difficile detected C. difficile and its toxins detected
No shedding of spores Shedding of spores Shedding of spores

FIG 1 C difficile colonization versus C. difficile infection. CDI, Clostridium difficile infection.
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C. difficile Colonization

Acute care / long-term care facilities: 8-10% ——

* Asymptomatic carriers:

* capable of shedding spores

* reservoir for environmental contamination to other patients
* Canadian study:

* 4% carriage among patients on admission

* 3% patients acquired C.difficile during hospitalization
* USA study:

* 20% prevalence of C.difficile colonization on admission

* 15% toxigenic vs 5% vs non-toxigenic

70 8\19}1% pervson malters
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Isolation Pathway for Adult Inpatients Under Investigation for COVID-19

NOTE:- Thiz iz a two page document and should be printed where possibie
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