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Meet the Team HMS
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HMS Background :

Goa

mecC

: To improve the quality of care for hospitalized
ical patients who are at risk for adverse events

*Mission: HMS is a data-driven collaborative designed
to provide the infrastructure needed to facilitate
information sharing to support Michigan hospitals in
improving patient safety and the quality of care for
hospitalized medical patients =]
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https://www.mi-hms.org/

HMS Hospitals

* 69 hospitals
* Diverse types / settings
* Large AMCs-Small rural hospitals

* Hospital Participants
* Physician Champion- typically a Hospitalist
* Multidisciplinary team members
* Quality Lead
» Data Abstractor

- Goals
* Improving quality and value of care

» Data and best practice sharing
* Facilitated implementation
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HMS Initiatives HMS

*Current Initiatives

*Peripherally Inserted Central Catheter (PICC)
Use/Midline Use

* Antimicrobial Use
‘Pneumonia

*Positive Urine Cultures
*Sepsis
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Antimicrobial Initiatives:
Significance, Data, and Ql



Antimicrobial Days Saved- Across ASB and PNA initiatives HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM
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: HMS Antimicrobial Use Toolkit
VVheLaan“’]d Tier 1: Implement Global Strategies to Improve

Resources and Tools? | e

Reduce Testing.
and Treatment of

©
Uncomplicated
TSt Bl Bacteriuria (ASE)

Available for reference
and download on the
public HMS Website:

MICHIGAN HOSPITAL
MEDACTHE SAFETY COMSORTILIM

A b | e tO t h e This toolkit is a live document and will continually be updated as new tools are

| . h developed. Please visit the HMS website for the most up-to-date toolkit. If you have
to O S W I t yo U r tools to be added to the toolkit, please see the HMS contact information below.

institution’s logo

Contact Information:

Email: hospmedqgi@umich.edu
Website: http://mi-hms.org/
Twitter: @HMS_MI
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https://www.mi-hms.org/resources/hms-quality-initiative-toolkits/hms-antimicrobial-use-guidance-toolkit
https://www.mi-hms.org/resources/hms-quality-initiative-toolkits/hms-antimicrobial-use-guidance-toolkit
https://umichumhs.qualtrics.com/jfe/form/SV_6y8sGqrqkbOPLQF

Coming Up: Antimicrobial Topics

. Increasing adherence to a 5-day antibiotic course for
uncomplicated CAP

. Reducing the use of inappropriate empiric broad-spectrum
antibiotics in patients with uncomplicated CAP

. Decreasing fluoroquinolone use in patients with a positive urine
culture or uncomplicated community-acquired pneumonia (CAP)

. Reducing unnecessary testing and treatment of asymptomatic
bacteriuria (ASB)
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Increasing Use of 5-Day
Antibiotic Duration for
Uncomplicated CAP




Defining Uncomplicated CAP

HMS Pneumonia Definition

Radiographic Component'??

Clinical Findings'

Air Bronchograms Cough
Air Space Density/Opacity/Disease Increased Secretions/Sputum Production
Aspiration4 Dyspnea/Shortness of Breath or Tachypnea?
Aspiration Pneumonia Hypoxia/Hypoxemia'®
Bronchopneumonia Fever!! or hypothermia!2

Cannot Rule Out Pneumonia

Exam consistent with pneumonia
(Rales, Crackles, Dullness on Percussion, Bronchial Breath
Sounds, Egophony, or Rhonchi)

Cavitation

WBC >10,000 or < 4,000

Consolidation

Ground Glass®

Infection (Cannot Rule Out Infection, Likely Infection)

Infiltrate (Single Lobe, Multiple, Not Specified, or New or

HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Pneumonia Definition Details

[CAP]: All cases classified as pneumonia per the HMS Pneumonia Definitions. Patients previously classified as HCAP

Worsening) are now classified as CAP.
Loculations
Mass¢ [Complicated CAP]: Patients were classified as having "complicated CAP” if they had any condition which data
Necrofizing Pneumonia supporting a 5-day antibiotic duration is limited. These conditions include a) moderate immune compromise, (b)
Nodules or Nodular Airspace Disease? structural lung disease [including lung malignancy], (c) respiratory culture with Staphylococcus aureus or a
SE Bl non-fermenting gram-negative bacdilli [e.g., Pseudomaonas] or (d) moderate to severe chronic obstructive

Pneumonia

pulmonary disease [COPD, diagnosed by physician or FEV1<80% predicted].

sl | | [Uncomplicated CAP]: All other CAP patients who did not meet the criteria for Complicated CAP.

[?PNA (Questionable Pneumonia)]: All ather patients who did not meet the criteria for CAP

Post Obstructive Pneumonia
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Reducing Excess Duration in Uncomplicated CAP

* Why is this important? Here are some findings from just one publication:
- Excess duration of antibiotic therapy did not lead to better outcomes- Mortality, re-

admission, ED visits

- Each day of excess therapy = 5% increase in odds of patient reported ABX-associated
adverse event after discharge

* Patients with a total duration documented in the discharge summary were less likely to

be treated too long

* 93% of excess duration was prescribed at discharge
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Annals of Intemal Medicine ORIGINAL RESEARCH

Excess Antibiotic Treatment Duration and Adverse Events in Patients

Hospitalized With Pneumonia
A Multihospital Cohort Study

Valerie M. Vaughn, MD, M5c; Scott A. Flanders, MD; Ashley Snyder, MS; Anna Conlon, PhD; Mary A.M. Rogers, PhD, MS;
Anurag N. Malani, MD; Elizabeth McLaughlin, MS, RN; Sarah Bloemers, MPH; Arjun Srinivasan, MD; Jerod Nagel, PharmD, BCPS;
Scott Kaatz, DO; Danielle Osterholzer, MD; Rama Thyagarajan, MD; Lama Hsaiky, PharmD, BCPS; Vineet Chopra, MD, MSc;

and Tejal N. Gandhi, MD Vaughn VM, et al. Ann Int Med. 2019



Duration of Antibiotic Therapy Among Hospitalized Adults

with Uncomplicated CAP in USA, 2013-2020 LM
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CAP 5 Day: Percent of Patients Treated with 5 Days of

Antibiotics by Quarter LS

4£0% Absolute Increase!

80% 1 188% Relative Increase!
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Developing Local Guidelines HMS

- Develop (or maintain) institutional guidelines Treatment of
Community-Acquired

Pneumonia

for treatment of CAP that are locally-adapted
from national and/or HMS guidelines

* CAP Institutional Guidelines should:

* Recommend 5-day antibiotic treatment duration
for Uncomplicated CAP

* Review IDSA/ATS CAP guidelines, taking into
account PNA severity and risk factors for MDRO

* Provide recommendations for transition to
oral therapy

* De-emphasize fluoroquinolones

* Include diagnostic criteria for CAP
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Ql Tools: Example Institutional

Guideline

*Includes diagnostic criteria for
oneumonia

* Includes antibiotic selection
guidance
» Addresses common broad spectrum

use concerns
|

* Includes oral stepdown and
duration guidance
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‘U): Trinity Health

Inpatient Guidelines for the Treatment of Pneumonia — November 2023

h
ol -

1agnosis of Pneumonia requires > 2 chinical signs/symptoms and at least one radiographic criteria as hsted below:
=2 Clinical Signs or Symptoms PLUS Radiographic Criteria (CXR or CT)
e Cough Definitely Positive
e Sputum ®  Air space density/opacity/disease
e  Dyspnea or tachypnea e  Bronchopneumonia
e Hypoxia e (Cavitation
e Exam finding (i.c. rales, crackles, ctc.) e Ground glass
e Fever or hypothermia e Infection
e  WRBC >10.000 or < 4,000/mcl or >15% e Infiltrate
bands e Loculations
HMS-Preferred empiric treatment for CAP * Nodular airspace discase
includes: e Pleural effusion
- Ampicillin-Sulbactam PLUS Azithromycin, e Pncumonia
Clarithromycin, or Doxycycline e Tree in bud
- Ceftriaxone or Cefotaxime PLUS Azithromycin, Equivocal:
Clarithromycin, or Doxycycline e "cannot rule out pneumonia”
e "atclectasis vs. pneumonia"
Infection Antimicrobial Duration| MNpn-Preferred |Comments
\/  Therapy® ent
Community-acquired Ceftnaxone 1g IV | 5 days mitial duration* ® \ Anacrobic coverage for aspiration
pneumonia (CAP)! Q24h 7 days for complicated pneumonia is not routinely warranted
PLUS pneumonia*® unless:
With NO recent Azithromycin 500 mg o Lung abscesses
hospitalization (3 months) IV/PO X5 days OR I Complicated o Empyema
AND no prior respiratory doxycycline 100mg pneumonia: structural e |f-lactam substitution for patients with
isolation of Pseudomonas IV/PO QI12h (if lung discase, severe dclaycd in]munologic reactions or
aeruginosa or MRSA (within 1} || macrolide mod/severe COPD, organ-specific reactions f-lactam allergy
year) intolerance/allergy) confirmed (c.g. DRESS, SIS, AIN) OR a severe
staphylococcus or cephalosporin allergy where structurally
pseudomonas, and/or dissimilar antibiotic is unavailable (see
immunosupression* cross-reactivity chart): Levofloxacin 750
mg' IV/PO Q24h
*Longer durations of e Consider doxycycline as an alternative to
5 days of therapy fol fhcll'apy may be ) azithromycin in patients at high risk for
Uncomplicated indicated, depending QTec prolongation
patients upon clinical response o QTc prolongation (>500ms)
o Hypokalemia
\L 5 days if afebrile with o Hypomagnesemia
<2 signs of clinical o Significant bradycardia
instability on days 3-5 ¢ Uncompensated heart failure
o Patients receiving class IA or
Signs of Clinical class I11 antiarrhythmic drugs
- [Instability: e Non-severe CAP**: Do not routinely
. K Arzcml O2'sat = obtain respiratory OR blood cultures OR
Signs of clinical }Q_IORAL 100 Legionella urinary antigens
instability impacting ¥ R S 4 pm e  Severe CAP**: Obtain respiratory culture
determination for * br';h;,min AND blood cultures AND Legionella
therapy duration e  BP <90 mmHg unnary antigens .
e  Patients should be switched from IV to PO
®  Altered mental i
: when they are hemodynamically stable,
status (vs. bascline




Suggested Implementation Strategies

* Focus efforts on discharge prescribing

most excess duration

* Incorporate nursing and pharmacy
into the review of discharge antibiotics

* Provide audit and feedback directly to
providers

* Consider incorporating compliance
with treatment duration for
uncomplicated CAP as part of
provider performance targets
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HOW TO USE THIS CHECKLIST:

° D I SC h a rg e p re SC rl pt I O n S a CCO U nt fo r Reviewtheneedfora:r\tibiotics\?ne::h patie(r;tl(D:AlLY.T:::reviewallowsgwto;valwte new information, such as

clinical improvement and new culture results, to update your treatment plan.
CRITICAL TIMES TO USE THIS CHECKLIST:

48-72 hours after admission, Any transition of care or change in status, Handoff between providers,

At hospital discharge

1. Do we think this patient has a bacterial infection or is another
diagnosis more likely?
« Problems which initially begin as symptoms (e.g., dyspnea) should be updated to diagnoses (e.g..
community-acquired pneumonia, acute on chronic systolic heart failure)
« Is the diagnosis still infectious? Bacterial, fungal, viral?
« If the problem is no longer thought to be due to a bacterial infection, STOP ANTIBIOTICS

2. If the patient has a bacterial infection, can we de-escalate?
- If culture results have returned, de-escalate to the narrowest effective antibiotic
« If culture results are negative, the patient is improving, and the patient was on broad-
spectrum antibiotics, de-escalate by removing anti-MRSA and anti-pseudomonal coverage
(this can be done at the same time - e.g., changing vancomycin + zosyn to ceftriaxone)
- If no cultures were obtained, but the patient is improving, consider de-escalation

3. Can the patient be switched to an oral antibiotic?

« For uncomplicated infections, if the patient has a functional Gl tract, is tolerating oral intake, and
is hemodynamically stable, then usually an oral antibiotic is appropriate unless there is antibiotic
resistance

« Some complicated infectious may be able to be treated with oral antibiotics - please consult
Infectious Diseases

« A patient on oral antibiotics is often able to be discharged

4. How long should the patient receive antibiotics?
« Plan a disease-based appropriate duration as early as possible
« Patients should receive the minimum effective antibiotic duration for their diagnosis
» For example, patients with community-acquired pneumonia who are improving, afebrile, and
clinically stable by day 2 or 3 need 5 total days of antibiotics, including inpatient and
outpatient/discharge therapy

5. Now that you have decided on a final antibiotic, is it prescribed
at the right dose?
« Make sure you consider the type of infection, route of administration, renal and hepatic
function, weight, age and interaction(s) with other medications

6. Have we documented dose, duration, and indication for all
antibiotics?
« In progress notes/at discharge, you should also include total planned antibiotic duration (including
start and planned stop dates) to improve communication with the Primary Care Provider

ue Cross upe i C
BBBBBB a ield of Michigan (BCBSM) as part of the BCBSM Vakue Partnerel .
ue Care Network H K
gan = lef, he authoe op
T Lo ot of BCASM or any of ts empl




Ql Tool: Growing a Culture of Stewardship

* Presentation by Dr. S. Burdick .
describing Ql journey at HMS | ED Pneumonia Discharges
member hospltal E B]  caP complex Discharge
* Ql processes E: Bl cap simple Discharge

* Leveraging standardization

° P n e U m O n I a C I I n I C a I at h W a S ED Discharge SmartSet for simple Community Acquired Pneumonia patients.
p y Use of "CAP Complex Discharge™ SmartSet if below criteria is met:
VAP | Lung abscess of Empyema | MSSA, MRSA, pseudomonas, legionella | Moderate/severe structural lung disease

I I HIV | Chemo in last 30 day | Biologics | chronic steroids | other immunosuppressants | BMT or transplant patients
* Pneumonia discharge order ntabity at do  of i

sets broken down by
— -
[=] ot [m]

inpatient or ED discharge

[=]

* PCN allergy de-labeling
* Include end users in process
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Ql Tool: Clinical Pathways and Order Set Examples HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

* Resources shared by Dr. Burdick associated
with Growing a Culture of Stewardship
presentation:

RESOURCES INCLUDED

In this packet, you will find example mockups of the screenshots shared during this presentation.
These include:
Pneumonia Inpatient Order Set Example
Pneumonia Inpatient Order 5et Example — Medication Detail
Pneumonia Inpatient Order Set Example = 5tandard CAP Treatment Option
Pneumonia Inpatient Order Set Example = MRSA Coverage Treatment Option

CAP Simple & Complex Emergency Department Discharge Order Set Examples
Pneumonia Discharge Order Set Example
Pneumonia Discharge Order Set Example — Discharge Medication Detail

MCRH Webinar g/20/2024



Ql Tools: Posters

Uncomplicated Community Acquired Pneumonia (CAP)

in the Inpatient Setting: Strive for Five*!

Empiric Therapy for Uncomplicated, Non- -
severe CAP: Hospitalized Patients™
Therapy Motes
Ceftriaxone PLUS | ®  Ceftriaxone can be used in nan-
azithromyein {or severe penicillin allergic patients
ceftriaxone plus
doxyeyding
Levafloxacin *  Consider use only if severe

penicillin allergy

®  Strongly assoclated with
development of C. difficile

*  Associated with prolonged OTc
intervals, tendinopathies and
altered mental status especially
in the elderly

*  Anaercbic coverage is not routinely warranted in non
critically ill patients with aspiration pneumaonia

Step-Down and Transi ng to Oral Therapy

* Convert to oral antibiotics as soon as clinical
improvement is observed and the patient is able to
tolerate oral therapy.

Empiric Oral Antibiotics for Step-down Therapy when no

Amaoxicillin®

*  can be used in non-severe penicillin allergic
patients.

Duration of Therapy: STRIVE FOR 5%

¢ 5 days of therapy is sufficient for most patients
with uncomplicated CAP.

o Patients will commenly be discharged with
only 1 ar 2 {or 0) days of discharge antibiotics
depending on days of therapy received while
hospitalized.

o The prescribing of extra days of antibiotics at
discharge is the #1 reason patients are
treated too long.

o The Empiric Oral Antibiotics listed in the chart
to the left are also suggested discharge
antibiotics. Azithromyein is not recommended
as monotherapy at discharge or if patient has
already received 3 days of azithromycin

therapy [unless treating Legionella).

» Therapy can be continued for patients who are febrile
or clinically unstable* on the 5" day of treatment

* Consider prolonging to at least 7 days if patient Is
immunocompromised, has underlying structural lung
disease, or did not have adequate clinical response
within 72 hours

* |If the patient has Legionella, P. aeruginosa, or 5.
aureus, longer durations of therapy are usually

Levofloxacin | »  Consider use only If severe Penicillin allergy

*  Strongly associated with development of C.
difficile

*  Associated with prolonged QTe intervals,

altered mental status & tendinopathies.

*Azithrormycin can be added to above step-down therapy. However, 3

quired, particularly if there is associated bacteremia
or a parapneumaenic effusion
* A lingering cough and chest x-ray abnormalities may
take several weeks to improve.

days of azithromycin is generally sufficient in uncomplicated CAF given
its bang half-life unless reating Legionella.

For more information and guidance:

*  Refer to the B Health Adult Ct y-Acquired
f ia (CAP) Antimicrok i
located on both PolicyStat and the Beaumant Antimicrabial
Stewardship Site and the HMS Guidelines located at:
‘hittps:/fmi-hms.org/sites/default/files/CAP-Empiric-
Ti and-Duration-Guidelines-041218.pdf

*  Lse the Order Set titled: IP Pneumonia Management

STRIVE FOR FIVE

Most cases of pneumonia

can be treated with
five days of antibiotics.

*These recommendations are intended for non-ICU patients with CAP who are nat severely immunosuppressed and da not hawe risk factors for MOR organisms
++ Signs of dinical instability: meygen saturation > 30% or new auygen requirement, heart rate > 100 beats/minute, respiratory rate = 24 breaths/minte, systalic

red mental status (different than baseline),

Beau
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HEALTHCARE PROFESSIONALS:
BE ANTIBIOTICS AWARE

Use the most targeted and safe antibiotic'2

- If a penicillin allergy is listed in the medical record,
determine whether the patient is truly allergic.

- If the patient is to be discharged on a fluoroquinolone,
consider a safer alternative when appropriate.

- If planning outpatient parenteral antibiotic therapy,

consider review by the antibiotic stewardship program
9 Use the shortest effective antibiotic duration®3#

or infectious disease consultation service.
- Account for inpatient antibiotic days when considering

9 %
the duration of a post-discharge prescription. L ( e E\ &“

- Examples of total treatment duration for common infections: § '.
- Community-acquired pneumonia: 5 days® Lu r V
- Hospital-acquired pneumonia: 7 days® -
- Non-purulent cellulitis: 5 days’

Document and communicate a structured and timely
discharge summary®
Information communicated across transitions of care may include:
1 - Diagnosis and treatment plan
- Antibiotic therapy
- List inpatient antibiotic(s) and total number of days received
in the hospital.
« Specify if antibiotic therapy was completed in the hospital or if
continued therapy post-discharge is needed.
- For a post-discharge prescription, list the planned antibiotic, dose,
and end date.
+ Results of relevant diagnostic tests (including pending tests)
- Instructions for follow-up medical care, including contact information
for additional questions

Educate patients and caregivers'
- Indication and planned antibiotic course
- Instructions for follow-up medical care Gy
- Signs and symptoms of worsening infection, %

and sepsis.
BE
ANTIBIOTICS
AWARE
[srasr use nesr can |

- Signs and symptoms of antibiotic-associated g
adverse events, including Clostridioides

difficile infection

This document is meant to provide general guidance and does not apply to aif cinieal scenarios. Always assess the indiidual patient,

use your elinieal judgment. and follow your InsULULIGN's treatment guidelines and protocols when appiicable.

At Hospital Discharge

www.cdc.gov/antibiotic-use

csaoom

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

HOSPITAL PHARMACISTS:
BE ANTIBIOTICS AWARE

Use the Shortest
Effective Antibiotic
Duration

SCENARIO

You are performing medication

reconciliation and reviewing discharge
antibiotic orders for a patient.

Antibiotic stewardship programs are targeting interventions to reduce unnecessarily long
durations of antibiotic treatment. In adult patients who have a timely clinical response, guidelines
suggest the following durations for uncomplicated cases of these infections:

* Ci Acquired Five days'

* Hospital-Acquired Pneumonia: Seven days®

* Non-purulent Cellulitis: Five days®

Pharmacists can help optimize antibiotic duration by:

1. Adding the total number of days of uninterrupted inpatient antibiotic

therapy to planned post-discharge antibiotic duration.

2. Alerting the provider if the total duration of inpatient and post-
&a discharge antibiotic therapy exceeds the recommended duration
according to treatment guidelines.

3. Discussing optimizing the duration of post-discharge antibiotic
therapy with the provider if the patient had an uncomplicated
clinical course and has responded appropriately to treatment.

The scenarios and recommendations discussed are applicable to most immunocompetent adult patients. Prior to making interventions,
always assess the individual patient and use your clinical judgment. Follow your institution’s treatment guidelines when applicable

BE
ANTIBIOTICS 5 XxSIDP [
AWARE ashp T @

SMART USE, BEST CARE

www.cdc.gov/antibiotic-use



Reducing Use of
Inappropriate Broad-

Spectrum Antibiotics for
Uncomplicated CAP



Background

 ATS CAP Guidelines were updated in 2019

* Focus on empiric coverage of the most common pathogens —
S. pneumoniae, H. influenzae, M. pneumoniae, S. aureus, Legionella
species, C. pneumoniae, and M. catarrhalis

Most patients do not need coverage for drug-resistant
organisms

*Focus on most targeted empiric antibiotics for patients based
on risk factors for drug-resistant organisms

MCRH Webinar 9/20/2024



Who Does NOT Need Broader Empiric Coverage?

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Severe or Non-Severe Community Onset Pneumonia

A Patients from SNF and no other criteria

Hospitalization in previous go days as a
single factor

rl IV Antibiotics in previous 9o days as a single

factor
--Still review their prior cultures which may indicate a
need for broader coverage

MCRH Webinar 9/20/2024



Who Needs Broader Empiric Coverage?

Severe* or Non-Severe Community Onset Pneumonia

Review Respiratory/Blood Cultures from the Prior Year

MRSA in culture
—> Start Vancomycin

Pseudomonas (or other resistant GN) in

culture
—> Start Piperacillin/Tazobactam (or
other appropriate GN coverage)

*use pneumonia severity score in ATS/IDSA guideline

MCRH Webinar 9/20/2024



Who Needs Broader Empiric Coverage?

Previous 9o days:

HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

HMS,

Who Needs Broad-Spectrum Empiric Coverage in CAP?

For use in situations of Uncomplicated Community A

cquired Pneumonia eligible for 5 days of antibiotic therapy

M CO m m U n ity H OS p ita | ized X 48 h rs % ethc Did patient receive |V antibiotics,
I * g ?r:-'poizlrtilgjzl:; mﬁ:‘lzgolid'\n Drim_";g-;;;;*'*l
Onset Pneumonia AND :
IV antibiotics** .
-
Please obtain cultures + MRSA nasal swab C
Remember to de-escalate in 2-3 days if cultures are negative or no
v
M D R pat h Og e n o4 Review Respiratory Cultures
ﬁ from Prior Year
: Pseudomonas :
*use pneumonia severity score in ATS/IDSA guideline g — s
o
**including oral linezolid and FQ l l
Start Piperacillin-Tazobactam Start patient on Start Vancomycin
(or other appropriate gram standard CAP and standard CAP
negative coverage) therapy

Start patient on broad spectrum empiric
coverage and obtain cultures/MRSA nasal swab

Remember to de-escalate in 2-3 days if cultures
are negative or no MDR pathogen
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5-Day CAP Cohort: Duration of Inappropriate Broad-Spectrum

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Therapy

MRSA + PSA

1 2 3 & [ & 7 8 o 10
PSA
100%
- I I
- . — — _ - -
1 2 3 & 5 [ 7 a8 g 10
MRSA
100%
- I I
ol . - [ [ — N
1 z 3 s [ & 7 a o 10
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Reducing Fluoroquinolone
Use in Patients with Positive
Urine Cultures and

Uncomplicated CAP



The HISTORY of Fluoroquinolones

FDA enhanced label warnings: FDA warning:
First FQ 2 s possible permanent side effects - joint increased risk of
E Boxed warning: pain, tendon rupture, tendinitis, anxiety, ruptures or tears in
o introduced 2 worsening myasthenia gravis depression, and altered mental status the aorta

4 Black box warning: Updated labeling: \ .. Safety Communication:
2= tendinitis and tendon rupture potentially irreversible adverse psychiatric effects
peripheral neuropathy & hypoglycemic risks

fda. | Dr f f. Accessed August 2, 2018.
fda.gov/download: g igSafe 61 2834 pdf. Accessed August 2, 2018.

DUKE
ANTIMICROBIAL

dason i
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MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM




Adverse Effects of Fluoroquinolones

- 8%-27% of inpatients who receive a fluoroquinolone will
have an adverse event (mild to severe)

Large driver of C.difficile infections
» Longer durations (1-3 d vs >7 d) can double the risk of CDI
* Risk factor for recurrent CDI

* Decreases in FQ use associated with reduced HO-CDI rates

* Associated with antimicrobial resistance
o MRSA/VRE TacconeIIiJAntimicrobChe.moth.erzoo

Kallen AJ Infect Control Hosp Epidemiol 200
Dingle. Lancet Infect Dis. 201

. . . . f is.
* MDR Gram-negative infections
Pepin. CID. 200
Deshpande Infect Control Hosp Epidemiol 201.

Lautenbach CID 2001
Gouliouris JAC 2018

=
NN RPN O
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Quarterly Percentage: Patients with a Positive Urine

H M S FQ S uccess Culture Receiving a Non-Preferred FQ LW

2022 Goal: < 10%
60% -
. - - 50%
5-Day CAP Cohort: Percent of Patients Receiving a Non-
Preferred FQ by Quarter o
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Fluoroquinolone Opportunities

* Fluoroquinolone use is fairly common for both pneumonia and UT]

* In 2019 we identified that 42.6% of patients were prescribed a
fluoroquinolone (during hospitalization or after discharge)

* Most treatment occurred after discharge (66.6%)

* To limit aggregate fluoroquinolone exposure, stewardship
programs should target both inpatient and discharge prescribing
* Institutional guidelines should de-emphasize fluoroquinolone use
» Consider requiring approval for restricted antibiotics

* Consider implementing prospective audit and feedback for prescribing
clinicians

* Goal: A safer alternative therapy should be chosen when
treating UTl and Uncomplicated CAP

PMCID: PMCE763628
PMID: 30759198

Clin Infect Dis. 2019 Oct 15; 69(8): 1269-1277.
Published online 2019 Feb 13. doi: 10.1093/cid/ciy1102

The Association of Antibiotic Stewardship With Fluoroquinolone Prescribing in
Michigan Hospitals: A Multi-hospital Cohort Study

Valerie M Vaughn, ' Tejal Gandhi,> Anna Conlon," Vineet Chopra, 2 Anurag_N Malani,*® and Scott A Flanders’
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6763628/

QI Tool: Clinician Education Video HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Perspective > CDC Expert Commentary

COMMENTARY

*This video is a collaboration Thinking of a Fluoroquinolone? Think Again
fro m th e C DC a n d ;T;:thzzb;:sLmlz.lyhﬁ?zms
Medscape, and seeks to T CDC

| | |}
O ffe r I n fo r l I l a t I O n O n Medscape Editor's Note: Since this commentary was prepared, the US Food and Drug

Administration (FDA) has strengthened its black box warning for fluoroquinolones to require a
separate warning about the drug's potential mental side effects (disturbances in attention,

|} u |}
fl l ' O r O U I n O | O n e r e S C r I b I n disorientation, agitation, nervousness, memory impairment, and delirium), and to add a warning
about the risk for coma with hypoglycemia. They reiterate their position that because the risk for

serious side effects generally outweighs the benefits for patients with acute bacterial sinusitis,

acute bacterial exacerbation of chronic bronchitis, and uncomplicated urinary tract infections,

an d use d ata / an d W h y | e o e
appropriate
fluoroquinolone
prescribingis an
Important patient
safety issue
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Reducing Unnecessary

Testing and Treatment of
ASB



Asymptomatic Bacteriuria (ASB) HMS

*What is Asymptomatic Bacteriuria?
- Patients with a positive urine culture without any
symptoms attributable to a UTI

* In the absence of signs or symptoms attributable to a urinary
tract infection, patients with a positive urine culture and/or
pyuria should not be treated with antibiotics irrespective of high
bacterial colony count, or a multi-drug resistant organism

MCRH Webinar 9/20/2024
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0 ]
*Findings:
* No difference in frequency of symptomatic UTI, development of CKD,
HTN, chronic GU symptoms, DM complications, survival

MCRH Webinar 9/20/2024 Nicolle LE et al. Clin Infect Dis 2005



Harms to Treatment of ASB

* Increased antibiotic use leads to increased C. difficile and adverse
drug events

- 20% of non-clinically indicated antibiotic regimens were
associated with adverse drug events

* HMS data shows: Associated with longer length of hospital stay

Nicolle LE et al. Clin Infect Dis 2005.

Tamma PD et al. JAMA IM 2017.
MCRH Webinar g/20/2024



Developing Local Guidelines HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Asymptomatic Bacteriuria

* Develop (or maintain) institutional
guidelines for treatment of UTI/ASB that Nationalguidlines recommend agant tesig fo asymptomati
are locally-adapted from national | | o

1y TR o et o rore o4 rer e e o
g U | d e | | n e S irrespective of high bacterial colony count, or a multi-drug resistant organism.

- UTI/ASB Institutional Guidelines should: e & St ot shemasie

Fever >38° C or rigors
° Recommend against Sending Urine CUltureS % Urgency, frequency, dysuria

in the absence of urinary symptoms Suprapulcpnor endernes

Do NOT Send Urinalysis or Costovertebral pain or tenderness

* Recommend against treating a positive urine urine Clture New omset mentalstates changes wit

if none of these symptoms are leukocytosis (>10,000 cells/mm?), hypo-
1 1 t or there i i i =
culture in the absence of urinary symptoms e O e 231 o | ST (<OOmmHE Systlic), or >/=2 iRs

Acute hematuria

* Provide recommendations for transition to S e——————_
Oral thera py patients with spinal cord injury

**Symptom-based screening may not be reliable in the setting of renal transplants

or urinary diversion. Additionally, please use your clinical judgement in patients with

severe sepsis/septic shock or with baseline cognitive or functional impairment with

new functional decline or falls who are hemodynamically unstable without alternative
etiology.

- De-emphasize fluoroquinolones

Urine culture alone is appropriate for febrile neutropenia and ASB screening for pregnancy
or prior to urologic procedures.

MCRH Webinar 9/20/2024
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Quarterly Percentage: Patients Treated for ASB Out of

All Positive Urine Cultures — Day 2 or Later

30%

10%%

Qz O3 Q G Q2
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MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Represents decrease in unnecessary testing and
In unnecessary treatment over time

61% Relative Decrease

Qs

Qg

(5l

e

L]

p<0.0001

— ~—

Oz Qg Qa1 Qa2 O3 Qp Qa Qa Q3 Qf Q1 Q2 Oz QG O Qa Q3 Q Q1 Q2
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ASB Testing - Percent of Patients with ASB Out of All Positive 32 2024~ Adjusted

Urine Cultures (Only hospitals not meeting measure) HMS

MICHIGAN HOSPITAL
FETY CONSORTIUM

100% - Goal: <13% of positive urine culture
cases treated with ABX are ASB
90% 1 Average for ASB
Testing:

80% Not meeting measure
Meeting measure

70% -

. Diagnostic stewards! is most effective for

o antibiotic overuse in ASB

£0%

30% - %

- ||IIIIIIIIIIIIII |

o% - I I

OE4>740
Fezes A Statewide Quality Initiative to Reduce Unnecessary
o Antibiotic Treatment of Asymptomatic Bacteriuria

, Each bar equals 1 hospital
MCRH Webinar 9/20/2024



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2806966
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2806966

Improvement in ASB Testing: Diagnostic Stewardship HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

* Diagnostic stewardship
intervention examples:

* Require indications for urine _

culture testing Fever >38" C or rigors

* Implement best practice alerts to
discourage ordering urine testing
in the absence of signs or

Urgency, frequency, dysuria

Suprapubic pain or tenderness

Costovertebral pain or tenderness

f UTI Do NOT Send Urinalysis or
sym ptO ms o _ Urine Culture New onset mental status changes with
- . if none of these symptoms are | |eykocytosis (>10,000 cells/mm?), hypo-
* Remove urine cultures for certain present or there is an tension (<90mmHg Systolic), or >/= 2 SIRS

alternative cause for the symptom | criteriat

standard order sets

* Do not automatically reflex UAs
. Spasticity or autonomic dysreflexia in
to urine cultures for abnormal patients with spinal cord injury
findings when a urine culture was
not specifically requested

Acute hematuria

MCRH Webinar g/20/2024 Claeys K, et al. Clin Infect Dis. 2022



Open Forum Infectious Diseases IDS

T
Infectious Diseases Society of America hiv medicine association P M S
) §
MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Assessment of Testing and Treatment of Asymptomatic
Bacteriuria Initiated in the Emergency Department Among those treated:

Lindsay A. Petty,' Valerie M. Vaughn, Scott A. Flanders,’ Twisha Patel,’ Anurag N. Malani, David Ratz,? Keith S. Kaye,' Jason M. Pogue,” Lisa E. Dumkow,® t LO S
Rama Thyagarajan,’ Lama M. Hsaiky,® Danielle Osterholzer, Steven L. Kronick,”® Elizabeth McLaughlin,® and Tejal N. Gandhi’'
1 C. difficile rates
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HMS Collaborative Wide Meeting 11/01/23 Petty, LA et al. OFID 2020



Ql Tools: Posters HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

. ASSESSING FOR URINARY TRACT INFECTION IN ELDERLY
URINE CULTURE ORDERING CHECKLIST INPATIENTS WITH ACUTELY ALTERED MENTAL STATUS (AMS)

Modeled based on Mody, L (2014) JAMA 311(8): 844-854. doi: 10.1001/jama.2014.303

Asymptoma;ﬁ:na.ctg:ilm is:I‘?lﬁenfmeated_ umczi::;saﬂli, aurll{cii agfogmsg::r_ a;{;lbstaj:jﬁi.tl burd:ln ?;‘f Change in Mental Status UTI-Specific Signs and Symptoms
unnecessary antimicrobial use. Therefore, urine cultures should only be obtained on adult inpatients for {Only Symptom)* (Without Alternative Cause)
appropriate reasons.

Examples:

5 it Include:
The following is an effective strategy for how and when to order a urinalysis and/or urine culture: Periods of altered perception, disorganized Urgency, frmng';r: mem pain or

speech, lethargy, efc.

tenderness, flank pain, suprapubic pain or tenderness, acute
hematuria, andjor fever (»38C) or rigors.

Yes
Does the patient have any of the following without alternate explanation? Does the patient have one or mare of the following
(without an alternative explanation)?
D Urgency, frequency, dy = Elevated WEC (> 10,000 cells/mm3)
R . » Hypotension (< 90 mmHg Systolic) Yes
[0 Suprapubic pain or tenderness = Twoor more SIRS Criteria®

“SIRS Criteria: Temp >38C or <356C, RR> 20 or PaC02 <32 mmHg,

[0 Costovertebral pain or tenderness
abnormal WEC (>12,000 or <4,000) or > 10% immature [band] forms

O New onset mental status changes with levkocytosis (WBC = 10,000 cells/mm?), No
hypotension (SBP < 90mmHg), or = 2 SIRS criteria™

Evaluate for other causes of altered mental status.

D FEVCI>38°C0!Rig0rS = Agtempt hydration (oral or IV]
* Evaluste medicstions for new medications, potential
. i jions ang or SEND URINE
O Acute hematuria + Consicer cnanges to urrent mecication regimen ves SAMPLE FOR
= Acutely observe for prompt resolution within 24-48 hours URINALYSIS

[0 Increased spasticity or autonomic dysreflexia in a spinal cord injury patient

Does the patient still have altered mental status after 24-
48 hours OR develop UTI-specific signs/symptoms?

*SIRS Crieria inchudes: temperature = 38 5°C ar = 35°C, HR = 50 bpm_ RE = 20 breaths per minute or PaCO, = 31 mmHz,

abacranal WBC (= 12,000/yL or < 4,000/ uL or = 10% immarure [band] forms) UAPOSITIVE UA NEGATIVE
YES NO SEND URINE sTOP
Sﬂfﬂiﬁm FURTHER
EVALUATION
CULTURE FORUTI
Send UA and, ifpositive, Do NOT send urine culture
send Urine Culture
Note: Change in urine color, urine
Document indication for smell, and/or urine sedm:l.?nt alone are What was the Have D?mNOT‘;FE:QT
sending urine culture not a reason to send a urine culture. result of the Ne e s with antibiotics
- (Regardless of
urine culture? resolved?
Culture result)
**Symptom-based screening may not be reliable in the setting of renal transplants or vrinary diversion. Additionally,
please use your clinical judgement in patients with severe sepsis/septic shock or with baseline cognitive or functional
impairment with new functional decline or falls who are hemodynamically unstable without alternative eticlogy. NEGATIVE POSITIVE
Urine culture alone is appropriate for febrile neutropenia and ASE screening for pregnancy or prior to urologic procedures. Continue to ) Do NOT send urine testing for
evaluate for Consider test of cure. If presenting
other eticlogies antibiotic Symptoms persist, consider
and do not treat therapy evaluation of other possible
@ @ Bl from with antibiotics etiologies. r
A4 g HMS

*Please use your clinical i i ith baseline cognitive or i impail with




Ql Tool: Urine Culture Order Set Example HMS

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

Clinical decision support in EHR

* System effort requiring “indication” for urine cultures
— Implemented October 2018

Culture, Urine (Colony Count) " Accept

X Cancel

Reference 1. OHS Lab Test List
Links:
Priority: Routine STAT | Timed | Add-On
Frequency: |Once oY Once in AM
- ] [
Starting: 2/27/2019 [LLETY Tomorrow | At 0925

First Occurrence: Today 0925
Scheduled Times: Hide Schedule

2/27/19 0925
Specimen Urine, dear
Type:
@ ndication Dysuria | Increased Urinary Urgency  Increased Urinary Frequency | Suprapubic Pain/Tenderness

CVA Pain or Tenderness | Hematuria |Rigors  Fever Altered Mental Status | Urological Surgery

Pregnancy  Spinal Injury/Increased Spasticity or Autonomic Dysreflexia | Other (See Comments)

Beaumont

MCRH Webinar 9/20/2024



UTI ORDER SET EXAMPLE

HMS

GEN ADULT Urinary Tract infection

NOTE FOR UTI: *** Empiric therapy selection should take into account recent previous cultures***

MICHIGAN HOSPITAL
MEDICINE SAFETY CONSORTIUM

+ Asymptomatic bacteriuria: In most circumstances, should not be treated, regardless of pyuria, bacterial density, or isclation
of resistant organisms. Treatment is recommended in the following circumstance: pregnancy and prior to urologic
procedures.

+ Uncomplicated cystitis: Mon- pregnant female without obstruction, catheters, flank pain, or co-morbid conditions except
well-controlled diabetes mellitus.

+ Complicated Lower UTI WITHOUT Sepsis or Bacteremia: Male, urinary catheter present or removal within the last 48 hrs,
recent GU instrumentation, anatomic abnormality or obstruction, pregnancy or other significant co-morbid conditions such
as uncontrolled diabetes or immunosuppression.

Uncomplicated Cystitis [Single Response

Nitrofurantein is contraindicated if CrCl < S0mL/min. Due to the cost of fosfomycin, nitrofurantoin is preferred if not
contraindicated. Adjust cephalexin and sulfamethoxazole-trimethoprim dose based on renal function

. [ PREFERRED: nitrofurantoin (MACROBID) capsule {Do MOT use if CrCl<50) 100 mg, Oral, 2 TIME DAILY for 5 Days
Q I I oo I u l | rl n a [ PREFERRED: fosformycin (MONUROL) packet 3 g, Oral, ONCE for 1 Doses, for 1 Doses
|
[J ALTERNATIVE: cephalexin (KEFLEX) capsule 500 mg, Oral, EVERY 12 HOURS SCHEDULED for 7 Days

O ALTERNATIVE: sulfamethoxazole-trimethoprim DS (BACTIRM DS) tablet 1 tablet, Oral, EVERY 12 HOURS SCHEDULED for 3 Days

n
I ra Ct I n fe Ctl O n O rd e r Complicated Lower Urinary tract infection without Sepsis or Bacteremia [Single Response

Treatment duration:
Mon-Catheter Associated: depends on patient characteristic and clinical response, 7 days usually appropriate

Set Example e et
-Prompt resoclution of symptoms: 7 days

-Delayed response to therapy: 10-14 days
-“Women <65 y/o without upper tract symptoms after catheter removal: 3 days

Adjust cephalexin, sulfamethoxazole-trimethoprim, cefazolin, aztreonam, and pipercillin-tazobactam dose basad on
renal function

Oral Regimens (Single Response)

[ PREFERRED: nitrofurantoin {MACROBID) capsule (Do MOT use if CrCl<50) 100 mg, Oral, 2 TIME DAILY for 5 Days

[ PREFERRED: fosformycin (MONUROL) packet 3 g, Oral, ONCE for 1 Doses, for 1 Doses

[0 ALTERNATIVE: cephalexin (KEFLEX) capsule 500 mg, Oral, EVERY 12 HOURS SCHEDULED for 7 Days

I ALTERNATIVE: (if susceptibility confirmed) sulfamethoxazole-trimethoprim DS (BACTIRM DS) tablet 1 tablet, Oral, EVERY 12
HOURS SCHEDWULED for 3 Days

IV options if patients cannot take PO medications (Single Response)

[J PREFERRED: cefazolin (AMCEF) IV 1 g, Intravenous, EVERY 8 HOURS SCHEDULED

O ALTERNATIVE (In patients with anaphylactic PCN/Cephalosporin allergy): aztreonam (AZCTAM) IV 1 g, Intravenous, EVERY &
HOURS SCHEDWLED

History of resistant Gram-negative bacteria OR Mot responding to PO antibiotics (Single Response)

[J PREFERRED: piperacillin-tazobactam (ZOSYN) IV 4.5 g, Intravenous, EVERY 8 HOURS SCHEDULED

O ALTERNATIVE (In patients with anaphylactic PCN/Cephalosporin allergy): aztreonam (AZCTAM) IV 1 g, Intravenous, EVERY 8
HOURS SCHEDULED




Summary

Targeted antibiotic stewardship
practices can improve antibiotic use,

leading to improved patient care and
decreased antimicrobial resistance

MCRH Webinar 9/20/2024



MICHIGAN HOSPITAL
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Questions/Open Discussion

MCRH Webinar 9/20/2024



ThankYou!

Please feel free to contact me with any additional questions:
pearlmat@med.umich.edu

*HMS Website:

Of-40
s

* Antimicrobial Use Toolkit

MCRH Webinar 9/20/2024
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