Outpatient Antibiotic
Stewardship

A Review of Problems and Solutions
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Presentation Overview

The purpose of this discussion Is to review
the importance of antibiotic stewardship in
the outpatient setting, including primary
care and speciality clinics, urgent cares,
emergency departments.



Presentation Outline

*Case Study
*What is antibiotic stewardship and why is it important?

®In what ways could antibiotic prescribing practices be
improved”?

*How can we take steps in our own area of practice to
iIntervene?
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Case Study

23 year old male with no significant past medical history presents to
clinic complaining of a few small raised lesions on his forearm. He
noticed them several days before. He reports no sick contacts, no

insect bites, no history of allergic reactions. The only recent
behavioral change is that he started working out at a local gym. He
wanted to get it treated “before it got worse”.

On exam he has a few scattered small (<56mm) pustules to the
forearm that are minimally painful.
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The provider documentation includes folliculitis as the
primary diagnosis of concern.

The patient was given a prescription for 300mg
Clindamycin QID for 10 days.
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Case continued

4 weeks later the patient presented back to
the same clinic complaining of colicky
abdominal and diarrhea. A few days ago he
began to have 1-2 loose stools a day, and
today it progressed to every 1-2 hours.

He has general malaise and fatigue but
denies any fever, nausea, or vomiting. He
does report good resolution of the rash that
he was previously seen for.




® After a series of tests and stool studies,

he was ultimately diagnosed with
Clostridium difficile colitis.

®*He was given metronidazole 500mg TID
for 14 days.

Y

ome iImprovement on



How did this happen?

®Patient expectations that this problem must have a
pharmaceutical solution.

®* Provider wanted to meet patient expectations, and

over-prescribed an inappropriate antibiotic for the diagnosis at
hand.

®* The provider under-appreciated the potential adverse effects of

the antibiotic, even for the age group of the patient. There was a
‘well it can’t hurt” attitude.

®*Busy clinic shift, little time to sit down and discuss treatment
alternatives.
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LIVE AND ACTIVE
PROBIOTICS

Helps Support Your

Digestive Health*

® This was a personal experience of
mine as a patient

® Resulted in several rounds of C. diff

treatment, including the threat of a
stool transplant.

® It resulted In several months of a

disrupted life alongside the constant
gastrointestinal issue .

® | have already had once recurrence

later down the road, and the threat of
another is always looming.
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What is stewardship?

Being entrusted to protect and be responsible for the management of a
limited resource




What is antibiotic stewardship?

®*Broadly defined, it is the management of antibiotics use

as a limited resource by improving prescribing practices
so that:

® Antibiotics are only prescribed when truly needed

® And Iif needed, it ensures that the right drug, dose and
duration are selected.?

2. https://www.cdc.gov/antibiotic-use/healthcare/evidence.html



Why the importance to manage
antibiotics in this way?

Resistance




Antibiotic Resistance

A brief historical overview

Penicillin 1941

Penicillin resistant Staphylococcus aureus 1942 Sos S warecden.. ///,//,,,/;./,/. FRS.
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Methicillin 1960

Methicillin-resistant Staphylococcus aureus 1960

Extended-Spectrum cephalosporins 1980

Extended-spectrum beta-lactamase E. coli 1983

3. https://www.cdc.gov/drugresistance/about.html



Resistance occurs at the population
level

® European study that correlated

asistance with antibiotic use.
Y%PNSP (countries)

__|nodata (4)
] <3 (3)

3-9 (3)
[ ]10-29  (5)

(2)
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Resistance occurs at the individua

Systematic Review in BMJ in 2010 reviewed 5 studies demonstrating
iIncreased odds of an individual having resistant E. coli following
antibiotic treatment®

2 months OR - 2.5 (95% Cl 2.1-2.9) ]
12 months OR - 1.3 (95% CI 1.2-1.5)
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Resistance: a real
threat

L — P 1.

Carbapenm-resistant Acinetobacter Drug-resistant Neisseria gonorrhoeae

6. https://www.cdc.gov/drugresistance/biggest-threats.html#acine



Decreasing Antibiotic Use Reduces
Resistance

*Finland in early 1990s - growing
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Decreasing Antibiotic Use Reduces
RESISNANGE

®731-bed tertiary care hospital in \ n
Greenville, NC
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® Reduction in oral and IV ciprofloxacin

use, driven by pharmacist who would
suggest alternatives based on micro
data.
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®In 17 units, Cipro use decreased by

31%, and was associate with a
reduction in MRSA infections.®

........ " , i

8. Cook, P., Catrou, P., Gooch, M. and Holbert, D., 2006. Effect of reduction in ciprofloxacin use on prevalence of meticillin-resistant Staphylococcus aureus rates within individual units
of a tertiary care hospital. Journal of Hospital Infection, 64(4), pp.348-351.



Why the importance to manage
antibiotics in this way?

Resistance




Adverse Events from Antibiotic Use

® About 200,000 emergency department

visits from adverse drug evens each year
attributable to antibiotic use.”

® Antibiotics are the second most common
drug type leading to adverse evens

®* Amoxicillin and

Sulfamethoxazole-trimethoprim account -
for over 25% of the ASE resulting in ED -
Visit

9. Shehab N, Lovegrove MC, Geller Al, Rose KO, Weidle NJ, Budnitz DS. US Emergency Department Visits for Outpatient Adverse Drug Events,
2013-2014. JAMA. 2016;316(20):2115-2125. doi:10.1001/jama.2016.16201



The antibiotic resulting in the most
hospitalizations from adverse drug
events?

Fluoroquinolones - hospitalization rate from an adverse drug event was higher
than any other antibiotic (14.5%)°

Reducing fluoroquinolone use has been shown to have the greatest impact on
Clostridium difficile reduction

10. Sarah Kabbani, Adam L Hersh, Daniel J Shapiro, Katherine E Fleming-Dutra, Andrew T Pavia, Lauri A Hicks, Opportunities to Improve Fluoroquinolone Prescribing in the
United States for Adult Ambulatory Care Visits, Clinical Infectious Diseases, VVolume 67, Issue 1, 1 July 2018, Pages 134—-136, https://doi.org/10.1093/cid/ciy035



https://doi.org/10.1093/cid/ciy035

Clostridium difficile
Infections

500,000 cases in the U.S. a year, 29,300 deaths™
1 In 6 patients will have a recurrence in 4-6 weeks

10x more likely to get C. diff after taking an antibiotic
From 2000 to 2010, hospitalizations from C. diff infections doubled



Clostridium difficile infections: an
outpatient problem

B Outpatient exposure only
] Inpatient exposure

[] No health-care exposure ’Only 23% are hOSpltaI
based'?

l . o

Community  Nursing home Hospital No health-
onset onset onset care exposure

ommunity

Type/Location of exposure


https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6109a3.htm

Reducing Outpatient Antibiotic Use
Reduces Community C. diff

Strong correlation with outpatient prescribing practices and local rates of C diff
infections. ™

Reducing outpatient antibiotic prescribing by 10% (particularly
amoxicillin-clavulanic acid) could reduce community C diff infections by 17%

13. Raymund Dantes, Yi Mu, Lauri A. Hicks, Jessica Cohen, Wendy Bamberg, Zintars G. Beldavs, Ghinwa Dumyati, Monica M. Farley, Stacy Holzbauer, James Meek, Erin Phipps, Lucy Wilson,
Lisa G. Winston, L. Clifford McDonald, Fernanda C. Lessa, Association Between Outpatient Antibiotic Prescribing Practices and Community-Associated Clostridium difficile Infection, Open
Forum Infectious Diseases, Volume 2, Issue 3, Summer 2015, ofv113, https://doi.org/10.1093/ofid/ofv113



https://doi.org/10.1093/ofid/ofv113

Presentation Overview

The purpose of this discussion Is to review
the importance of antibiotic stewardship in
the outpatient Setting, including primary care
and speciality clinics, urgent cares,
emergency departments.



Outpatient Antibiotic Use

®* More than 60% of antibiotic expenditure

In the U.S. comes from outpatient
antibiotic use.™

f
®In the U.S., there were 838 antibiotic ‘:"—
prescriptions dispensed per 1000 persc F

in 2015 (double the rate of Sweden

14 .https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2018/08/trends-in-us-antibiotic-use-2018



Antibiotic prescriptions per 1,000 people

| 696-759




Outpatient Antibiotic Use

®* The majority of human antibiotics are
prescribed in the outpatient setting

® To make a large impact on antibiotic use

and address antibiotic stewardship, much
of the effort needs to be focused on
outpatient clinics.

14 .https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2018/08/trends-in-us-antibiotic-use-2018
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*Case Study
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4 types of inappropriate
antibiotic use

Unnecessary

Antibiotic Use Errors in Dosing

Improper Errors in
Selection Duration




Unnecessary Antibiotic Use

1/3 of antibiotic prescriptions given in the outpatient setting can be considered unnecessary '

Rhinosinusitis
Otitis Media
Pharyngitis
Skin/Cutaneous Infections
Urinary Tract Infections
Bronchitis or bronchiolitis
Gl infections
Pneumonia

15. Fleming-Dutra KE, Hersh AL, Shapiro DJ, et al. Prevalence of Inappropriate Antibiotic Prescriptions Among US Ambulatory Care Visits, 2010-2011. JAMA. 2016;315(17):1864—-187 3.
doi:10.1001/jama.2016.4151



Unnecessary Antibiotic Use

1/3 of antibiotic prescriptions given in the outpatient setting can be considered unnecessary'®

Rhinosinusitis

Otitis Media ~3O

Pharyngitis 0O
. /o

Urinary Tract Infections

Itis or bronchiolitis



Rhinosinusitis

® Defined:

® Rhinitis - inflammation of nasal mucosa

® Sinusitis - inflammation of paranasal
sinuses

oper respiratory



https://www.acpjournals.org/doi/abs/10.7326/M15-1840
https://www.acpjournals.org/doi/abs/10.7326/M15-1840
https://doi.org/10.7326/M15-1840

Viral vs. Bacterial Sinusitis

® Bacterial sinusitis Is not as common as

viral, and is a clinical diagnosis, with no
How long can symptoms linger with a typical cold? specific laboratory test to confirm

8 days
Sore throat y ® Persistent symptoms (>10 days),

9-10 d : ot
. e worsening symptoms after initial
>14 days iImprovement, or severe symptoms
C vith purulent nasal

W A

Congestion
Runny nose [alX:EVE

Cough

9 10 11 12 13 14




Do Antibiotics Help in Acute Sinusitis?

*RCT in 2012 compared 10 days of

amoxicillin with placebo for those
diagnosed with acute sinusitis.

®* At 10 days - no difference in days

mlssed from work, disease recurrence,
* lon with care, or serious




Do Antibiotics Help in Acute Sinusitis?

® Cochrane review concluded that the risks

of antibiotics in adults with acute
uncomplicated sinusitis likely outweighs
the benefit:

®*NNT for 1 patiens to have benefit from
antibiotics 18

*NNT for 1 patiens to have harm from B

antibiotics (nausea, abdominal pain,
rash) was 8

19. Lemiengre MB, van Driel ML, Merenstein D, Liira H, Makela M, De Sutter AIM. Antibiotics for acute rhinosinusitis in adults. Cochrane Database of Systematic Reviews 2018, Issue 9. Art.
No.: CD006089. DOI: 10.1002/14651858.CD006089.pub5. Accessed 22 March 2021.



Acute Otitis Media

® The most common infection in childhood

that results In an antibiotic
prescriptions.™

® 66% of cases will have both bacteria
and viruses detected

19. Kaur R, Morris M, Pichichero ME. Epidemiology of Acute Otitis Media in the Postpneumococcal Conjugate Vaccine Era. Pediatrics.
2017;140(3):e20170101



AAP Guidelines for Acute Otitis Media

Immediate antibiotics Observation/Delay for 72

Tympanic membrane perforation nours
<2 years of age with bilateral AOM <2yo with uni,lé?é)el\r/lal non-severe
Severe AOM (fever >102.2, |
symptoms > 48 hours, severe pain >2yo with non-sere AOM)

20. Lieberthal AS, Carroll AE, Chonmaitree T, Ganiats TG, Hoberman A, Jackson MA, Joffe MD, Miller DT, Rosenfeld RM, Sevilla XD, Schwartz RH, Thomas PA, Tunkel DE. The diagnosis
and management of acute otitis media. Pediatrics. 2013 Mar;131(3):€964-99. doi: 10.1542/peds.2012-3488. Epub 2013 Feb 25. Erratum in: Pediatrics. 2014 Feb;133(2):346.\



Is there a reason to delay?

® RCT enrolled 283 pediatric patients with AOM received either immmediate or delayed
antibiotics 4’

® 62% - patients who received a delaye21d antibiotic did not fill the prescription
®* 13% - immediate antibiotic group that did not fill prescriptions

® No different in resolution of AOM and no serious ASE or follow up visits.

21. Spiro DM, Tay K, Arnold DH, Dziura JD, Baker MD, Shapiro ED. Wait-and-See Prescription for the Treatment of Acute Otitis Media: A Randomized Controlled
Trial. JAMA. 2006;296(10):1235-1241. doi:10.1001/jama.296.10.1235



Pharyngitis

® Most Cases of pharyngitis are caused
by viruses

® For uncomplicated acute pharyngitis -

the IDSA recommendation are that only
confirmed cases of streptococcal
pharynagitis require antibiotics??



5%-18%

Adults with Adults with pharyngitis
streptococcal pharyngitis'® that receive antibiotics*




IDSA Testing Guidelines

® Only test those who ;[
19
® At least 3 years of age B}
® Signs and symptoms of group A pharyngitis, without signs of viral URI g' |
* 20% of asymptomatic children will have colonization of group A strep that do not %’
Q
Q i

necessitate treatment
® Centor criteria can be used in adults to determine who meets eligibility for RADT (2

or more should be tested)

® Only treat those

®* Who meed clinically criteria for strep pharyngitis and who test positive on RADT

(or throat culture in children)

22 Stanford T. Shulman, Alan L. Bisno, Herbert W. Clegg, Michael A. Gerber, Edward L. Kaplan, Grace Lee, Judith M. Martin, Chris Van Beneden, Clinical Practice
Guideline for the Diagnosis and Management of Group A Streptococcal Pharyngitis: 2012 Update by the Infectious Diseases Society of America, Clinical Infectious

Diseases, Volume 55, Issue 10, 15 November 2012, Pages €86—e102,.




Are These Followed?

®18% of adults with sore throat and 2 or more center
criteria were found to have a positive strep test

*72% of adults with pharyngitis in one study between
2010-2011 recelved antibiotics

23. Fine AM, Nizet V, Mandl KD. Large-Scale Validation of the Centor and Mclsaac Scores to Predict Group A Streptococcal Pharyngitis. Arch Intern Med. 2012;172(11):847—-852.
doi:10.1001/archinternmed.2012.950



Unnecessary Antibiotic Use

1/3 of antibiotic prescriptions given in the outpatient setting can be considered unnecessary'®

Rhinosinusitis

Otitis Media ~3O

Pharyngitis 0O
. /o

Urinary Tract Infections

Itis or bronchiolitis



4 types of inappropriate
antibiotic use

Unnecessary

Antibiotic Use Errors in Dosing

Improper Errors in
Selection Duration




Improper Antibiotic Selection

®Patients with uncomplicated disease with no allergies should
receive first line agents for treatment of their infection

Acute otitis media - Penicillin or Amoxicillin
Sinusitis - Amoxicillin or Amoxicillin-Clavulanate
Pharyngitis - Penicillin or Amoxicillin



First Line Agent Selection

100

90

80

70

60

40

30

20

10

0
Pediatric Adult Pediatric Adult Pediatric Adult Pediatric Adult

Retail Clinic Emergency Department Urgent Care Office
M First-line O Non-first-line

24 Palms, D., Hicks, L., Bartoces, M., Hersh, A., Zetts, R., Hyun, D. and Fleming-Dutra, K., 2019. First-Line Antibiotic Selection in Outpatient Settings. Antimicrobial Agents and
Chemotherapy, 63(11)..



Do first line agents matter?

® First line agents (like amoxicilin) are more likely to cure AOM or sinusitis
® Overall broad antibiotics promote resistance and ASE
®* Non-first line agents can be less effective

® Macrolides ("Z-pack”) are not recommended for sinusitis or AOM but are often
over-prescribed in the outpatient setting?°

® Streptococcal resistance to macrolides significantly higher than penicillins

20. Lieberthal AS, Carroll AE, Chonmaitree T, Ganiats TG, Hoberman A, Jackson MA, Joffe MD, Miller DT, Rosenfeld RM, Sevilla XD, Schwartz RH, Thomas PA, Tunkel DE. The
diagnosis and management of acute otitis media. Pediatrics. 2013 Mar;131(3):€964-99. doi: 10.1542/peds.2012-3488. Epub 2013 Feb 25. Erratum in: Pediatrics. 2014 Feb;133(2):346.\



4 types of inappropriate
antibiotic use

Unnecessary

Antibiotic Use Errors in Dosing

Improper Errors in
Selection Duration




Errors in Duration

® The minimum effective duration is an important concept in antimicrobial
stewardship

® A shorter duration is as effective as a longer one in some conditions
and minimizes harm

® Community acquired pneumonia, 3-5 days is as effective as 7-10 days

® Pyelonephritis - 5-7 days is as effective as 10-14 days.

25. Spellberg B. The New Antibiotic Mantra—"Shorter Is Better”. JAMA Intern Med. 2016;176(9):1254—1255.
doi:10.1001/jamainternmed.2016.3646



Presentation Outline

*Case Study
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Stepwise Approach to Improving
Antibiotic Prescribing

Step 1: Identify high priority conditions that warrant improvement
Step 2: Identify barriers that lead to deviation from best practices

Step 3: Establish standards for antibiotics prescribing.

26. https://www.cdc.gov/antibiotic-use/core-elements/outpatient.html



ldentify High Priority Conditions

® Those conditions that are seen in the your practice and may commonly
result in antibiotic prescriptions, especially those mentioned earlier

® Pharyngitis
® Sinusitis

® Otitis Media
® Bronchitis

*URI

26. https://www.cdc.gov/antibiotic-use/core-elements/outpatient.html



ldentify Barriers to Best Practices

*Clinician knowledge gaps

®*Pressure to see patients
quickly

*Perception of patient
IoNS and patient




ldentify Standards for Prescribing

*Standards based on evidence based practice and societal
guidelines

*IDSA and CDC publish guidelines on numerous conditions
requiring antibiotic use

27 . https://www.cdc.gov/antibiotic-use/community/for-hcp/outpatient-ncp/index.nhtml



Promote Commitment to Stewardship

"As your doctors, we promise to
treat your illness in the best way
possible. We are also dedicated to
avold prescribing antibiotics when
they are likely to do more harm
than good.”

28. Meeker D, Linder JA, Fox CR, et al. Effect of Behavioral Interventions on Inappropriate Antibiotic Prescribing Among Primary Care Practices: A Randomized
Clinical Trial. JAMA. 2016;315(6):562—570. doi:10.1001/jama.2016.0275



Promote Commitment to Stewardship

Commitment poster reduced inappropriate prescribing
for URIs by 20%2°




A Commitment to Our Patients

About Antibiotics

Antibiotics only fight infections caused by bacteria. Like all drugs, they can
be harmful and should only be used when necessary. Taking antibiotics when
you have a virus can do more harm than good: you will still feel sick and the
antibiotic could give you a skin rash, diarrhea, a yeast infection, or worse.

Antibiotics also give bacteria a chance to become more resistant to them.
This can make future infections harder to treat. It means that antibiotics might
not work when you really do need them. Because of this, it is important that
you only use an antibiotic when it is necessary to treat your illness.

How can you help? When you have a cough, sore throat, or other illness, tell
your doctor you only want an antibiotic if it is really necessary. If you are not
prescribed an antibiotic, ask what you can do to feel better and get relief
from your symptoms.

Your health is important to us. As your healthcare providers, we promise to
provide the best possible treatment for your condition. If an antibiotic is not
needed, we will explain this to you and will offer a treatment plan that will
help. We are dedicated to prescribing antibiotics only when they are needed,
and we will avoid giving you antibiotics when they might do more harm

than good.

If you have any questions, please feel free to ask us.

Sincerely,

BE

, ANTIBIOTICS
>3 AWARE

SMART USE, BEST CARE

To learn more

about antibiotic

prescribing and use, visit
www.cdc.gov/antibiotic-use.




Improve Clinical Decision Making

Clinical support tools - via outside EMR or integrated into EMR to
provide guidance on appropriate antibiotic use

* Provider education, lectures, CME on evidence based diagnostic
criteria and treatment recommendations

*Provide timely access to persons of expertise - pharmacy,
iInfectious disease



Improve Patient Understanding of
Decision Making

What is the right way to

Why does taking take antibiotics? Antibiotics

antibiotics lead to " ol it y
antibiotic resistance? exf,‘l‘:.;‘i‘: pf:sl,i'f,’e'.f.’_"‘ e Aren’t AIways

Any time antibiotics are used, they can cause Improving the way healthcare professionals t he Answe r-

side effects and lead to antibiotic resistance. prescribe antibiotics, and the way we take

Antibiotic resistance is one of the most urgent antibiotics, helps keep us healthy now, helps
threats to the public’s health. Always remember: fight antibiotic resistance, and ensures that

these life-saving drugs will be available for
future generations.

1. Antibiotic resistance does not mean the
body is becoming resistant to antibiotics; it
is that bacteria have become resistant to the
antibiotics designed to kill them.

Talk with your doctor if you have any questions

about your antibiotics, or if you develop any
2. When bacteria become resistant, antibiotics side effects, especially diarrhea, since that could

cannot fight them, and the bacteria multiply. be Clostridioides difficile infection (also called C.

3. Some resistant bacteria can be harder to treat difficile or C. diff), which needs to be treated. C.
and can spread to other people. diff can lead to severe colon damage and death.

What are the side effects?

Common side effects range from minor to very
severe health problems and can include:

More than 2.8 million
antibiotic-resistant
infections occur in the
United States each year,
and more than 35,000
people die as a resulit.

* Rash
* Dizziness

* Nausea

* Diarrhea

* Yeast infections

More serious side effects can include:

* Clostridioides difficile infection
» Severe and life-threatening allergic reactions



Can | feel better without ANTIBIOTICS
antibiotics?

Respiratory viruses usually go away in a week or two without treatment. To
stay healthy and keep others healthy, you can:

ot

Clean Hands Cover Coughs Stay Home Get
When Sick Recommended
Vaccines

To learn more about antibiotic prescribing and use,
visit www.cdc.gov/antibiotic-use




Improve Patient Understanding of
Decision Making

£ "\ World Health Organization (WHO)

Next week is World Antibiotic Awareness Week! Learn
how to handle antibiotics with care and help us stop
the spread of

|_everage social media to promote
antibiotic stewardship

*U.S. Antibiotic Awareness Week
November 18-24, 2021.

o Twitter #BeAntibioticsAware

\CLVWCTL

30. https://www.cdc.gov/antibiotic-use/week/toolkit.html



https://www.cdc.gov/antibiotic-use/week/toolkit.html

Presentation Outline

*Case Study

*What is antibiotic stewardship and why is it important in the
outpatient setting?

®In what ways could antibiotic prescribing practices be
improved?

*How can we take steps in our own area of practice to
intervene?



Take-Aways

® Over-prescribing antibiotics is a public health crisis in the U.S. and worldwide, and is
resulting in real complications and dangers to patients and healthcare practices

® Resistance and Adverse Side Effects can be reduced by reducing the number of
iInappropriate antibiotics that are prescribed

® The problem is solved at the front-lines, with providers improving their own practices
and using evidence based guidelines when treating an acute infection

® Self-education and awareness is the first step to improving decision making.



Thank you!

icrosbhv@uabmc.edu



mailto:jcrosby@uabmc.edu

