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Learning Objectives
At the end of the session today you will be
able to:
 Define Antimicrobial Stewardship (AMS)
 Describe the 4 components of the NH AMS
program
 Describe 5 ways health care professionals
can incorporate AMS practices into their
daily patient care

What is Antimicrobial Stewardship
(AMS)?


Promotion of optimal antimicrobial use
–

–

Does the patient really need an antibiotic?
Are we using the right drug, at the right dose and
frequency, for the right length of time?

• Do bugs Need Drugs. Available from: http://www.dobugsneeddrugs.org/health-care-professionals/antimicrobial-stewardship/.
Cited April 30, 2018
• Up to Date online, Antimicrobial Stewardship. Available from: www.uptodate.com. Mar 9, 2018.

Why AMS?


Limit unnecessary antimicrobial
exposure
–

–




Preserve effective treatments
Slow emergence of resistant organisms

Optimally treat infections while
minimizing toxicities and adverse events
Save money

• Up to Date online, Antimicrobial Stewardship. Available from: www.uptodate.com. Mar 9, 2018.
• CID 2007;44:159-77

Does NH have a program?


AMS Program Coordinator
–
–



AMS Subcommittee
–

–



Pharmacist Lead
Started program research & development October
2014
Interdisciplinary
 pharmacists, infection control, microbiology,
IT, nursing, physicians
Regional

Medical Lead
–

Dr. Hamour (Started April 2017)

AMS Program Elements


Prospective Audit & Feedback
–
–
–
–

clinical reviews of patients on
antimicrobials
At UHNBC (clinical pharmacists when
available)
At other sites (AMS coordinator mentors
site pharmacists to perform these reviews)
Consult AMS lead and Dr. Hamour ad hoc

AMS Program Elements


Administrative work
–

–
–

Create and revise order sets
Develop clinical practice standards
Establish metrics for monitoring program
success and progress


–

e.g. antimicrobial usage, drug therapy
problem tracking

Develop clinical tools for practitioners


Antibiogram, empiric tx, dosing in renal
dysfunction

Clinical Tools: Empiric Treatment Options

https://ournh.northernhealth.ca/oursites/projects/AntimicroWG/OurNH%20Documents/Empiric%20Treatment%20Card%20
2017%20update%20FINAL%20(docusouce%20item).pdf

Clinical Tools: Dosing in renal dysfunction

https://ournh.northernhealth.ca/oursites/projects/AntimicroWG/OurNH%20Documents/Treatment%20dosing%20Card%20
2017%20update%20FINAL%20(docusource%20item).pdf

Clinical Tools: Antibiogram

https://ournh.northernhealth.ca/oursites/projects/AntimicroWG/OurNH%20Documents/NHA%20Antibiogram%202018%
20(2017%20data)%20FINAL%20update2.pdf

AMS Program Elements


Research
–

Current:



–

Previous:


–

Retrospective review of C Diff management at
UHNBC
Retrospective review of miss opportunities for IV
to PO step down
Outpatient IV Antimicrobial Therapy – gap
analysis

Future:




Retrospective review of broad-spectrum
prescribing
Allergy history audits
Urine culture and sensitivity audits

AMS Program Elements


Collaboration
–
–
–
–
–

NH Medication Safety and Quality Committee
Provincial working group (PACE)
Microbiology staff
Infection Prevention and Control
Clinical Pharmacist development

Incorporating AMS into Patient Care

Image credit: google image/antimicrobial stewardship

How Can HCP Practice AMS?






Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments
Limit urine analysis and culture collections
–



Asymptomatic bacteriuria vs. UTI

Proper wound culture collection
• CID. 2016:62(1).p.84-89

Antibiotic Allergy Histories

Image credit: google image/allergy

Antibiotic allergy histories





Patients report any reaction to medications
as an allergy
Educate patients on side effect/ADR vs.
allergy
Labeling patients with untrue antimicrobial
allergies can lead to misuse of antimicrobials
Potential risks:
–
–
–
–

Increased use of second line, broad-spectrum therapies
Increased length of hospital stay
Increased readmission rates and higher mortality rates
Increased costs
• CID 2016:62(1).p.84-89
• Can J Hosp Pharm 2018;71(1):29-35

Antibiotic allergy histories






Commonly reported antimicrobial allergy =
Beta-lactams
10% of patients will report a penicillin allergy
Less than 1% will have a true IgE mediated
allergic reaction
80% of patients with a true penicillin allergy
lose their sensitivity after 10 years (50% after
5 years)
–

~ 80 – 90% of patients with a history of penicillin allergy
may no longer react to penicillin

• Can J Hosp Pharm. 2018;71(1):29-35
• Bugs and Drugs online. B-lactam Allergy. Available from:www.bugsanddrugs.org/. Jan 25, 2018.

Antibiotic allergy histories


When taking an allergy history it is essential to:
–
–
–

–

Determine nature of patients reaction (ADR vs allergy)
Route of administration (IV more likely to cause reaction)
When did the reaction happen
 In time (how long ago? How old was patient?)
– Most common in ages 20 – 49; true allergy
uncommon in pediatric population
 In relation to dose (how many doses taken before rxn?)
We won’t get this info unless we ask!

Note: Anaphylaxis to B-lactams is NOT genetic

• Bugs and Drugs online. B-lactam Allergy. Available from:www.bugsanddrugs.org/. Jan 25, 2018.

Antibiotic allergy histories
Immediate (IgE mediated) Reactions – occur with
repeat exposure
–









within 1 hr of initial dose, or within 1 hr of last administered
dose (quickest onset with IV route)

Itching, urticaria
Angioedema (lips, tongue or uvula), periorbital
edema
Itching or tingling of lips, tongue, throat, oral
mucosa
Sense of constriction or swelling of throat
SOB, chest tightness, wheezing
Tachycardia, dizziness, hypotension

• Up to Date online, Allergy evaluation for immediate penicillin allergy. Available from: www.uptodate.com. Sept 26, 2017.
• Bugs and Drugs online. B-lactam Allergy. Available from: www.bugsanddrugs.org/. Jan 25, 2018.

Antibiotic allergy histories
If patient has a true IgE reaction to a penicillin:


avoid that penicillin and other penicillins
–



cross reactivity between penicillins is related to their β-lactam
ring structure +/- side chains

avoid cephalosporins with similar side chains
–

can use cefazolin, or other cephalosporin with a dissimilar side
chain or carbapenem, as appropriate for the infection

Bugs and Drugs online. B-lactam Allergy. Available from: www.bugsanddrugs.org/. Jan 25, 2018

Antibiotic allergy histories
Delayed Reactions (non-IgE mediated)
 Typical after days of therapy received
 Symptom onset: several hours after last admin
dose (greater than 1 hr)
 Cutaneous reactions: dermatitis, maculopapular
or morbilliform skin eruptions (T cell)
 Immune complex : drug-induced fever, vasculitis,
interstitial nephritis
 Cytotoxic: hemolytic anemia, agranulocytosis,
thrombocytopenia (IgG or IgM)
• Up to Date online, Penicillin allergy: delayed hypersensitivity reactions. Available from: www.uptodate.com. Aug 31, 2017.
• Bugs and Drugs online. B-lactam Allergy. Available from: www.bugsanddrugs.org/. Jan 25, 2018.

Antibiotic allergy histories


If patient has a reaction to a β-lactam that is not
IgE-mediated and not severe, it is safe to
administer other β-lactams



Severe non-IgE reactions include:
–
–
–
–
–

Interstitial nephritis
Hepatitis
Hemolytic anemia
Serum sickness
Severe cutaneous reaction (SJS, TEN, DRESS)

Bugs and Drugs online. B-lactam Allergy. Available from: www.bugsanddrugs.org/. Jan 25, 2018

Penicillin Allergy Cross Reactions


Less than 3% of patients with confirmed penicillin
allergy will cross react between penicillins and
cephalosporins
–



Once thought to be due to shared beta-lactam
ring – new evidence shows due to similar side
chains
–



no longer considered a class effect

Cefazolin is NOT expected to cross-react with any penicillin or
cephalosporin as it does not have a similar side chain to any
other Beta-lactam antibiotic

Systematic review found that 2.4% of patients
with a true penicillin allergy will have an IgE
mediated cross reaction with carbapenems

• Up to Date online. Allergy evaluation for immediate penicillin allergy. Available from: www.uptodate.com. Sept 26, 2017.
• Bugs and Drugs online. B-Lactam allergy. Available from: www.bugsanddrugs.org/. Jan 25, 2018.
• J Adv Pharm Technol Res 2010;1(1):11-17

Penicillin Allergy Skin testing



Not yet done in NH (on the list of future projects to
implement)
Obstacles for implementation:
–
–





Acquisition of determinants (either commercial or compounded,
cost versus CIVA limitations)
Trained personnel to provide determinants and monitor for results
(immunologist vs. Dr. Hamour vs. trained RN/pharmacist?)

Currently being done at SPH (FH oral challenge only)
Patients with penicillin “allergy” histories that have a
negative skin test – have no greater risk of reaction
than that of the general population  leads to ‘delabeling’ patient
J Adv Pharm Technol Res 2010;1(1):11-17

How Can HCP Practice AMS?






Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments
Limit urine analysis and culture collections
–



Asymptomatic bacteriuria vs. UTI

Proper wound culture collection
CID. 2016:62(1).p.84-89

Adverse Reactions from Antimicrobials

Image credit: google image/side effects

Adverse Events from Antimicrobials


Side effect versus allergy
–



Risk versus benefit
–



This label will affect future treatments
Should we treat the side effect or stop/switch the
antimicrobial?

Is the antimicrobial making the patient more sick?
–
–

C. Difficile vs antibiotic induced diarrhea
NO anti-motility agents

How Can HCP Practice AMS?




Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments
Limit urine analysis and culture collections
–



Asymptomatic bacteriuria vs. UTI

Proper wound culture collection
CID. 2016:62(1).p.84-89

IV to PO Conversion for Antimicrobials

Image credit: google image/intravenous/oral

Key Points


Timely conversion from IV to PO antimicrobial
therapy is an effective strategy for many
infections



Conversion from IV to PO antimicrobials in
select patients = positive clinical outcomes +
cost savings

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.
• CID. 2007;44:159-77

Intravenous (IV) to Oral (PO) Conversion for
Antimicrobials


Switching from IV to PO route must be
individualized based on the patient’s clinical status
and infection



Should be considered as soon as patient is placed
on IV antimicrobials (plan ahead)

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.
• CID. 2007;44:159-77

Criteria for Considering Switch to Oral
Therapy
Is the patient getting better

Image credit: google image/happy patients

Criteria for Considering Switch to Oral Therapy
1) Improving clinically:
a. Consistent improvement in fever over the last
24 hours or patient is afebrile (less than 38ºC)
and
b. White blood cells decreasing
and
c. Hemodynamically stable

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

Criteria for Considering Switch to Oral Therapy


Is the patient getting better



Is the patient’s gut working

Image credit: google image/GI tract

Criteria for Considering Switch to Oral Therapy

2) Able to tolerate and absorb oral
medications
–

Tolerating enteral feeds or eating/drinking fluid
diet; taking other medications orally

–

No severe or persistent nausea, vomiting or
diarrhea

–

No GI obstruction, ileus, malabsorption
syndrome, active GI bleed or continuous gastric
suctioning

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

Criteria for Considering Switch to Oral Therapy


Is the patient getting better



Is the patient’s gut working



Does our oral agent fight the bug

Image credit: google image/organisms

Criteria for Considering Switch to Oral Therapy

3) Pathogen suspected or identified is not
known to be resistant to the oral
antimicrobial
–

Consult culture results if available

–

Compare known spectrum of activity

–

Consult local antibiogram

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

Criteria for Considering Switch to Oral Therapy



Is the patient getting better



Is the patient’s gut working



Does our oral agent fight the bug



Does the patient meet any exclusion
criteria

EXCLUSION CRITERIA






NPO status with no medications
being given orally
Continuous feeds that cannot be held
if needed
Difficulty swallowing or loss of
consciousness and no orogastric-N/G
available
Short Gut syndrome

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

EXCLUSION CRITERIA CON’T


Acute treatment phase of listed
conditions (consult ID specialist)
–
–
–
–
–
–
–
–
–
–

Febrile neutropenia
Bacteremia with Staphylococcus aureus or
Enterococcus species
Severe sepsis
CNS infection (e.g. meningitis, encephalitis)
Endophthalmitis
Endocarditis
Osteomyelitis/discitis
Vertebral or deep abscesses
Bone and joint infections
Septic arthritis

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

Selecting an oral antimicrobial
1) Bioavailability – amount of drug absorbed
into the body
2) Potency – Bioavailability + Area under the
curve (AUC)
• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.
Image credit: google image/antibiotics

INTRAVENOUS (IV) TO ORAL (PO)
CONVERSION FOR ANTIMICROBIALS
3 different scenarios for oral antimicrobial
options
1.

Oral antimicrobials equally potent to IV
formulation
i.e. Metronidazole 500 mg IV q8h = Metronidazole 500
mg PO TID



This category of agents can be switched to
oral agents sooner
• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

INTRAVENOUS (IV) TO ORAL (PO)
CONVERSION FOR ANTIMICROBIALS
2. Oral antimicrobials less potent than IV
formulation
–

Step-down to a less potent oral agent requires
individual patient assessment (clinical
improvement required)

i.e. cefuroxime 750 mg IV q8h 
cefuroxime 500 mg po BID with food
• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

INTRAVENOUS (IV) TO ORAL (PO)
CONVERSION FOR ANTIMICROBIALS
3. Intravenous antimicrobials without oral
formulations
e.g. ceftriaxone 2g IV q24h  dependant on
indication

• NH Clinical practice standard. 1-20-6-1-010 Intravenous to Oral Conversion for Antimicrobials. Available from:
https://ournh.northernhealth.ca/PoliciesProcedures/Pages/DST-Clinical.aspx. Last Revised April 24, 2018.

How Can HCP Practice AMS?



Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments
Limit urine analysis and culture collections
–



Asymptomatic bacteriuria vs. UTI

Proper wound culture collection

The critical role of the staff nurse in antimicrobial stewardship-unrecognized, but already there. CID. 2016:62(1).p.84-89

Asymptomatic Bacteriuria

AMMI - Association of Medical Microbiology and
Infectious Disease Canada
https://www.ammi.ca/AntibioticAwareness/

49

Asymptomatic Bacteriuria
Definition
The presence of a significant colony count of
bacteria recovered from a urine sample in a
person without any signs or symptoms
associated with a urinary tract infection.
Clin Infect Dis 2005;40:643-54

Slide Credit: AMMI Canada
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Asymptomatic Bacteriuria
• 80% of asymptomatic bacteriuria patient receive

antibiotics
• 1/3 of antibiotics in LTC for asymptomatic bacteruria

CDC study:
• Antibiotics for UTI avoidable in 39% of patients

Slide Credit: AMMI Canada

Asymptomatic bacteriuria: When the treatment is worse than the disease. Nat Rev Urol.2012;9:85-93
Vital signs: improving antibiotic use among hospitalized patients. MMWR Morb Mortal Wkly Rep 2014;63:194–200.
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Asymptomatic Bacteriuria
Inappropriate antibiotic treatment will cause:
• Unnecessary adverse effects to the patient

• C. difficile infection (CDI)
• Drug interactions
• Increase in antibiotic resistance
• Increased healthcare costs

Slide Credit: AMMI Canada
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Asymptomatic Bacteriuria
More common in seniors > 65 years
•
•

20% in females / 10% in males
(1 - 3% in younger population)

Increases with age > 80 years
•

Up to 50% in females

•

Up to 30% in males
Slide Credit: AMMI Canada
Infect Dis Clin North Am 1997;11(3):647-62
Infect Control Hosp Epidemiol 2001;22(3):167-75
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Asymptomatic Bacteriuria
Depends on place of residence
•

Hospital > nursing home > home

•

Increased incidence with longer stay

Elderly institutionalized (no indwelling catheter)
•

Females - 25-50%

•

Males - 15-49%
Slide Credit: AMMI Canada
Infect Dis Clin North Am 1997;11(3):647-62
Infect Control Hosp Epidemiol 2001;22(3):167-75
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Asymptomatic Bacteriuria
Asymptomatic bacteriuria is NOT associated with
long term negative outcomes such as:

• Pyelonephritis
• Sepsis
• Renal failure
• Hypertension
Slide Credit: AMMI Canada
Infect Dis Clin North Am 1997;11(3):647-62
Infect Control Hosp Epidemiol 2001;22(3):167-75
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Practice Points
• Asymptomatic bacteriuria is a colonization state NOT an

infection
• Antibiotics are NOT indicated

• Bacteriuria and pyuria are expected findings in the

elderly
• Symptomatic UTI is much less common than

asymptomatic bacteriuria
Slide Credit: AMMI Canada
Infect Dis Clin North Am 1997;11(3):647-62
Infect Control Hosp Epidemiol 2001;22(3):167-75
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Signs and Symptoms Suggestive of Urinary Tract
Infection
• Dysuria - pain or burning on

• Suprapubic tenderness

urination
• Costovertebral tenderness or
• Increased frequency of urination
pain
• Urgency

Non-specific signs/symptoms that may or may not indicate a
urinary tract infection:
• Fever*
• Hematuria- blood in urine*
• Cognitive changes*

•

These alone are insufficient to diagnose a urinary tract
infection
Slide Credit: AMMI Canada
CDC 2014: CDC/NHSN surveillance definitions for specific types of infections

57

Signs that are NOT Suggestive of Urinary
Tract Infection
• Change in urine colour – dark
• Change in urine odour – foul-smelling
• Change in urine turbidity – cloudy urine

Do NOT perform urinalysis or send urine culture
Slide Credit: AMMI Canada
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Signs & Symptoms NOT Suggestive of
Urinary Tract Infection
The following are NOT typically associated with a urinary tract
infection:
• Dizziness
• New or increased falls
• Decreased appetite
• Altered behaviour:
• New or increased verbal or physical aggression
• Confusion/disorientation
• New or increased wandering
• Disorganized thinking
Slide Credit: AMMI Canada
Clin Geriatr Med 2009;25:423–36.
J Am Geriatr Soc 2009;57:1113–4.

59

Seniors or Catheterized Patients with
Non-Specific Symptoms / Signs
→ Essential to exclude all other potential causes
•
•
•
•
•
•
•
•

Dehydration
New medications/drug interactions
Sleep disturbances
Sensory deprivation
Trauma
Hypoxia
Hypoglycemia
Infection other than urinary tract infection

Slide Credit: AMMI Canada
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Residents with Non-Specific Symptoms
Hemodynamically stable resident:
No evidence of increased morbidity or mortality
associated with waiting 24 hrs to reassess for:
• Non-specific symptoms improvement

or
• Development of typical symptoms

Slide Credit: AMMI Canada
Clin Interv Aging 2011;6:173–80.
CMAJ 2000;163:285–6.
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Dipsticks
No longer recommended in long-term care
facilities
Positive for both bacteriuria and pyuria:
• Approximately 50% non-catheterized
• Approximately 100% catheterized
Slide Credit: AMMI Canada
Ann Long Term Care 2012;20(4):33-8
Public Health Ontario- August 2016:UTI Program: Evidence to support discontinuing the use of dipsticks to diagnose urinary
tract infections in residents of long term care homes – August 2016;
https://www.publichealthontario.ca/en/BrowseByTopic/IPAC/Documents/UTI_Dipsticks.pdf
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Urinalysis and Urine Cultures
NOT recommended for:
• Change in colour / odour of urine in absence of UTI symptoms
• Blocked catheter
• Replacement/insertion of catheter
• Test of cure - unless patient not responding to proven UTI
• Standing order
• Routine screen except:

• During pregnancy
• Prior to genital urinary procedure

Slide Credit: AMMI Canada
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Urine Cultures
Positive urine culture:
• Cannot differentiate between asymptomatic
bacteriuria (ASB) and urinary tract infection (UTI)
Asymptomatic bacteriuria:
• Should NOT be investigated or treated except:

• During pregnancy
• Prior to genitourinary instrumentation/surgery

Slide Credit: AMMI Canada
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Top Three Myths Regarding the
Diagnosis and Treatment of Urinary
Tract Infections

Slide Credit: AMMI Canada
J Emerg Med. 2016;51(1):25-30.
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Myth 1: Urine is cloudy and smells bad - Patient has UTI
Visual inspection not helpful
• Study of 100 female patients
• Sensitivity of turbidity -13.3%
Foley J Am Board Fam Med 2011;24(4):474-5

Foul-smelling - unreliable indicator
• Usually dependent on patient’s hydration status and
concentration of urea in urine

Slide Credit: AMMI Canada
Infect Control Hosp Epidemiol 2001;22:316–21.
Clin Infect Dis 2005;40:643–54.
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Myth 2: Urine is positive for leucocyte esteraseneed to perform urine culture
Using pyuria or bacteriuria alone:
• Overtreatment rate of up to 47%
Urine white blood cell counts vary depending on hydration
May also be elevated:
• Hematuria of non-infectious cause
• Acute renal failure
• Sexually transmitted diseases
• Non-infectious cystitis

Slide Credit: AMMI Canada
Ann Emerg Med 2001;38:505–12
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White Blood Cells (Leucocytes) in Urine - Pyuria
• Present in UTI
• Present in up to 90% of patients with asymptomatic

bacteriuria
• Present in 30% patients in LTC with no bacteriuria
• Absence essentially rules out UTI
• Presence NOT diagnostic for UTI
Poor positive predictive value: 18-75%
Slide Credit: AMMI Canada
Infect Control Hosp Epidemiol 2007;28(7):889-91
Infect Control Hosp Epidemiol 2001;22(3):167-75
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Myth 3: Urine has nitrates present - Patient has UTI
Urine nitrate has high predictive value for bacteriuria but:
• Not all bacteria positive for nitrate test
• Pseudomonas spp
• Enterococcus spp
• Many elderly have asymptomatic bacteriuria
Combination of negative leucocyte and negative nitrate:
• Good to rule out UTI
• Negative predictive value - 88%

Slide Credit: AMMI Canada
BMC Urol 2004;4:4
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RECAP: Asymptomatic Bacteriuria
Practice Points:
•

Foul-smelling and cloudy urine typically indicate dehydration,
NOT urinary tract infection

•

Culturing urine specimens based on dipstick / positive urinalysis
is NOT recommended due to its poor predictive value in the
elderly

•

Symptomatic UTI is substantially LESS COMMON than
asymptomatic bacteriuria in long-term care

•

Treatment of asymptomatic bacteriuria DOES NOT alter clinical
outcome but results in adverse events and promotes
antimicrobial resistance

Slide Credit: AMMI Canada

Catheter-Associated UTI
(CAUTI)

Image credit: google images/foley catheter/ Urinary tract

Catheter- Associated UTI (CA-UTI)


Beware of Catheters!



Common hospital-acquired infection: 40% of all
HAIs in US hospitals annually



15-25% of all hospitalized patients receive a
urinary catheter

CID 2010; 50:625–663

CA-UTI: Potential Impact


Increased length of stay 0.5 – 1 day



Estimated cost per case of CA-UTI ranges from
$500-$3,000



Cost to health care system up to $450 million
annually

CID 2010; 50:625–663

CA-UTI: Symptoms
•

New onset: fever, rigors, malaise, lethargy, altered
mental status with no other identified cause

•

New onset: flank pain, CVA tenderness, acute
hematuria, or pelvic discomfort

•

Spinal Cord injury patients:

•

•

Spasticity, fatigue, chills, sense of unease

•

SCI above T6 (autonomic dysreflexia)

If ≤ 48h since catheter removed: dysuria, urgency,
frequent urination, suprapubic pain or tenderness
CID 2010; 50:625–663

CA-UTI: Diagnosis


100% of catheterized patients (at 30 days) will
have bacteriuria (rate increases by 3 – 8% daily)



In the catheterized patient, the presence or
absence of odorous or cloudy urine alone should
not be used to diagnose a CA-UTI or as an
indication for urine culture or antimicrobial therapy



In the catheterized patient pyuria is not diagnostic
of CA-UTI
• CID 2010; 50:625–663
• Ann Long Term Care 2012;20(4):33-8

CA-UTI: Clinical Pearls


Do not treat a positive culture in the absence of
symptoms (e.g. asymptomatic bacteriuria)
–

Ideally: DO NOT SEND a sample for culture in absence of
symptoms



If symptomatic: remove catheter if possible, if not
replace catheter if in place for > 2 weeks, prior to
culture/sample collection



Discontinue catheter ASAP



Pathogen-directed therapy when culture
susceptibilities available
CID 2010; 50:625–663

3 different
modules each
with a quiz

How Can HCP Practice AMS?



Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments (by MD or Rx)
Limit urine analysis and culture collections
Proper wound culture collection

CID. 2016:62(1).p.84-89

Image credit: Nursing Education Consultants, Inc.2007

Risk Factors for Wound Infection








Poor vascular and/or tissue perfusion
Poor nutritional status
Edema
Smoking
Excessive alcohol use
Diseases & Medications that compromise
immune system (ex. Diabetes mellitus, systemic
steroids, some cancer medications, etc.)

• Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/
• Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-bed-preparation/

Inflammation


Signs and Symptoms of Inflammation
–
–

–
–
–

Redness
Induration
Heat
Pain
Swelling

NB: S/S of inflammation are always present with infection, but
infection is not always present with inflammation.

Wound Infection


All wounds contain microorganisms
–





infection occurs when the number or virulence factors increase
and an individual’s ability to resist infection decreases

Case specific – no firm guideline that is typical for
all patients and all wounds.
Diagnosed by clinical assessment – not by culture
results
Wound Culture & Sensitivity (C & S) supplies the
clinician on type of microorganism in the wound
and its susceptibility to specific antibiotics

 Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/
 Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/procedure-wound-culture-and-susceptibility-june2015/

Wound Infection Continuum
Degree of Contamination/Infection Clinical Signs & Symptoms of
Infections
Contamination:
- No S/S infection
- Transient organism = wound closes - Progresses to closure in timely
manner
Colonization:
- No S/S infection
- Microorganisms are present =
- Progresses to closure if
usually do not impede wound healing colonization does not increase
- Biofilm may develop leading to
chronic inflammation, delayed
healing and localized infection

Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/

Wound Infection Continuum
Degree of Contamination/Infection Clinical S/S of Infection
Local Infection:
- Invading organisms = impaired
healing
- Subtle S/S of infection may lead to
classic S/S infection

- Increased or new onset of wound
pain
- Poor healing or wound size
increase (less than 10% change in
wound measurements in one
week)
- Friable tissue, hyper granulation
or bright red granulation tissue
- Pocketing
- Increased exudate or change in
exudate
- New onset or increase wound
malodour
- Periwound erythema, localized
warmth, swelling

Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/

Wound Infection Continuum
Degree of Contamination/Infection Clinical Signs & Symptoms of
Infection
Spreading Infection:
- Increased wound size
- Invade with classic S/S of infection - Presence of satellite (or new
satellite) lesions
- Two (2) cm or greater periwound
redness, warmth, and induration
- Mild  moderate periwound
swelling. Crepitus may be present
- Changes/increased blood glucose
- General malaise/lethargy
Systemic Infection:
- Classic S/S of systemic infection

- Increasing general
malaise/lethargy
- Fever, rigor, chills
- Behavioural or cognition changes
- Blood glucose changes (diabetics)
- Rapid, elevated HR and RR
- Elevated WBC

Clwk.ca. Retrieved January 16, 2018 from https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/

When should I be worried?










Presence of two or more clinical S/S of local or spreading
infection
Two or more clinical S/S of systemic infection
If the wound probes to bone
Exposed bone
New onset or worsening pain (particularly in DM or PAD)
Diabetics: one or more S/S infection (especially new or
increasing pain)
PAD: 1 or 2 S/S infection (especially new or increasing
pain)

 Clwk.ca. Retrieved January 16, 2018 from URL:https://www.clwk.ca/buddydrive/file/guideline-wound-bed-preparation/
 Clwk.ca. Retrieved January 16, 2018 from URL:https://www.clwk.ca/buddydrive/file/guideline-wound-infection-2017-january/

Wound Culture & Sensitivity


Take when a wound has two or more signs of
spreading infection or systemic infection



Consider when local infection has not
responded to 7-14 days of topical
antimicrobial dressings or solutions



Do not swab if wound has been cultured in
previous 24-72 hours

Northern Health. (2016). Clinical practice standard: Swab for culture and susceptibility in suspected wound infection. Northern Health
Authority. Available from:https://ournh.northernhealth.ca/PoliciesProcedures/DST%20Published%20Policies/1-28-11-010.pdf. Cited
January 16, 2018
Clwk.ca. Retrieved January 16, 2018 from URL:https://www.clwk.ca/buddydrive/file/procedure-wound-culture-and-susceptibility-june2015/

Performing a Wound C & S Swab


Hand hygiene always



Once old dressing is removed – thoroughly
cleanse the wound and periwound skin
–



recommended amount is at least 100 mL sterile saline or
water

Remove excess saline or water from wound
surface

• Clwk.ca. Retrieved January 16, 2018. Available from: https://www.clwk.ca/buddydrive/file/procedure-wound-culture-andsusceptibility-june-2015/

Taking a Wound C & S Swab






Ensure there is at least 1 cm squared of visible,
viable wound bed tissue
Rotate the tip of the swab over the viable wound
bed tissue for 5 seconds
Place swab in transport medium, ensuring the lid
is tightly closed.
Send to laboratory within 24 hours* of taking
swab

• Clwk.ca. Retrieved January 16, 2018 Available from: https://www.clwk.ca/buddydrive/file/procedure-wound-culture-andsusceptibility-june-2015/

What not to do when taking a wound C & S


Do not take a wound swab from non-viable
tissue or purulent exudate
–







E.g. necrotic tissue = slough, eschar

Do not swab a “dirty” wound
If there are multiple wounds, use a new swab
for each wound
Avoid touching wound edge or periwound skin
Do not swab undermined or tunnelled areas
Do not swab the wound if there is no viable
tissue present

• Clwk.ca. Retrieved January 16, 2018. Available from:https://www.clwk.ca/buddydrive/file/procedure-woundculture-and-susceptibility-june-2015

How Can HCP Practice AMS?
Take thorough and complete antibiotic allergy
histories
Monitor patients for adverse effects from
antibiotics
Monitor and identify patients for oral antibiotic
step down assessments
Limit urine analysis and culture collections
Proper wound culture collection

CID. 2016:62(1).p.84-89

Where to find more information

OurNH:
Where to find
more
information

Knowledge Check
The main purpose of AMS is to save our health
authority money.
a)
b)

True
False

Knowledge Check
Which of the following are the main components of
the NH AMS program
a)
b)
c)
d)

Clinical, Drug purchasing, Research, Order Sets
Clinical, Administrative, Research, Collaboration
Research, Data analysis, DST development
Pharmacy, Order Set development, Research

Patient Case Questions: Allergy
Patient has been prescribed ampicillin in hospital for
infected prosthetic hip due to enterococcus. Patient
reports allergy to penicillin.
Reaction happened 30 years ago. They developed a
rash but does not recall being admitted to hospital for
this (went away once antibiotic stopped).
Patient is unsure after how many doses this reaction
happened.

Patient Case Questions: Allergy
Could you fill this order for ampicillin?
A)
B)

Yes
No

Patient Case Questions: IV to PO
A patient is admitted for suspected infection and
started on empiric IV antibiotics. Preliminary
investigations on admission revealed the following:




Vitals: T 39.0, HR 112, BP 90/67, RR 22, SaO2
91% on RA
Labs: Parameter Result Parameter Result
WBC
Neut
Hgb
Plt

18.4
13.9
156
402

SCr
GFR
CRP
Lactate

136
50
43
2.3

Patient Case Questions: IV to PO

Which of the patient scenarios would not be eligible for
IV to PO conversion? In all cases, assume latest vitals
and blood work are within normal limits unless
otherwise specified.

Patient Case Questions: IV to PO
a) Patient has a nasogastric tube due to swallowing
difficulty and colostomy secondary to right
hemicolectomy; patient receiving bolus tube feeds
currently
b) 2/2 Pseudomonas bacteremia from admission blood
cultures (pan sensitive); follow-up cultures negative
c) 2/2 S. aureus bacteremia from admission blood
cultures; follow-up cultures negative

Patient Case Questions: IV to PO
d) Day 3 of community-acquired pneumonia treatment
with follow-up investigations as follows:
–
–

Vitals: T 37.4, HR 103, BP 107/72, RR 19, SaO2 94%/3L
Labs:

e) c and d

Parameter

Result

Parameter

Result

WBC

14.1

SCr

98

Neut

9.9

GFR

73

Hgb

145

CRP

31.9

Plt

338

Lactate

1.0

Patient Case Questions: Bacteriuria
You are a clinical pharmacist reviewing patients currently receiving
antibiotics. One of your patients is an 83 year old female who has been at
your facility for about 1 week due to recent bout of pneumonia and reduced
mobility. She has been prescribed ciprofloxacin 500 mg po BID. Urine
analysis and Microbiology report shows the following:

Patient Case Questions: Bacteriuria
Is this antibiotic therapy appropriate?
A)
B)
C)

Yes
No – different antibiotic should be chosen
More info required

Patient Case Questions: CA-UTI
64 Year old male admitted for management of coccyx
wound. Patient is wheelchair bound due to a MVA
when he was 20 years old and has a suprapubic
catheter. Patient is on broad-spectrum antibiotics for his
coccyx wound (as per ID consult).
RN mentions to you that she is sending for a urine
culture today as she is concerned patient has developed
a UTI. When you ask her why she thinks he has a UTI
she reports: “when I changed the bag this morning I
noticed the urine was murky and dark looking and had
quite a foul smell to it”. She tells you she already
dipped it on the ward and it was positive for leukocytes.

Patient Case Questions: CA-UTI
Is a urine culture warranted in this situation?
A)
B)
C)

Yes
No
Perhaps but need to ask the patient more
questions

Patient Case Questions: Wound
75 year old women admitted due for below knee
amputation to left leg due to non-healing diabetic foot
ulcer. She currently also has an ulcer on her right foot and
the nurse informs you as the pharmacist reviewing the
chart that yesterday while she did a dressing change she
sent a wound swab ‘just to be safe’ since this poor lady
has already lost one leg. Luckily she is just about to go in
for today’s dressing change and you are able to see the
wound for yourself. The wound does not have any
exudate, nor periwound redness, the patient states there
is no increase in pain in this foot and based on previous
wound assessments documented in the chart, the wound
size has not changed since admission.

Patient Case Questions: Wound
What are you going to do when this new wound
swab result is available?
A) Ignore result and do nothing
B) Ignore result and document in chart why you are
not reacting to result
C) Depends – if it grows something we have to start
antibiotic!
D) B) PLUS educate RN on importance of proper
and judicious wound swabs

Questions?

Image credit: google Images/batman virus meme

