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Objectives

1. Discuss the historical precedent and evidence
regarding antibiotic durations of therapy and antibiotic
resistance

2. Review the evidence for shorter antibiotic durations for
common infectious diseases

3. Demonstrate ways to incorporate shorter duration
options into facility guidelines



Why we must, how we can

 “AMR is more than just a medical
Issue in the same way that climate
change is more than just an
atmospheric science issue”
— Dr. Ramanan Laxminarayan

« "Improvements anywhere can lead
to impacts everywhere”
-Dr. Amanda Beaudoin

Laxminarayan R. Antimicrob Steward Healthc Epidemiol. 2023;3(1):e204. Illustration by Nishant Choksi
Srinivasan A. Cleve Clin J Med. 2017;84(9):673-679



Group Question

Shorter courses of antibiotics for common infectious
diseases are associated with which of the following?

a) Increased adverse events

b) Increased risk of antibiotic resistance
c) Decreased cure rates

d) Decreased risk of antibiotic resistance



Historically )
unnecessart ylong

1
“Always complete the fii
presciotion, even if you feel
better, cecaucc stopping
treatment e’ could promote
treatrient failur= and the 4'"“’( side effects

growth of drug-resistant
bacteria”

CDC circa
2000s

*While this is good advice when one wants to promote adherence and ensure
patients take an adequate course to “maximally cure” an infection, it is poor

Llowelyn MJ. BMJ. 2017 Jul 26:358:3415. advice for preventing resistance and adverse events.
Rice LB. Clin Infect Dis. 2008 Feb 15;46(4):491-6



In Reality

Changes in macrolide-resistant S. pneumoniae while
on macrolides compared to placebo

Just 4 days of
antibiotic therapy was
enough to drive a 3-
fold increase in
macrolide resistant S.
pneumoniae in throat
swabs

Malhotra-Kumar S. Lancet. 2007 Feb 10;369(9560):482-90



What About Duration?

So, we know even a short duration of
therapy is enough to create resistance,
then why care about longer durations if
resistance is going to happen regardless?

resistance is multifactorial and differs in
complexity based on the pathogen and drug
involved.

; Its complicated...antibiotics have broad effects;

Generally, longer durations have been shown to
increase selective pressure and the prevalence of
resistance.

Image from:

Rice LB. Clin Infect Dis. 2008 Feb 15;46(4):491-6
https://www.contagionlive.com/view/about-antibiotics-complete-the-course-or-stop-when-you-feel-better


https://www.publichealthontario.ca/en/Health-Topics/Antimicrobial-Stewardship/Long-Term-Care

Longer Durations = More Resistance

Ventilator and Hospital associated Pneumonia (VAP/HAP) antibiotics
increased resistance 15% (3 days) -> 35% (10+ days) with no
difference in mortality or length of ICU stay

Ventilator associated pneumonia (VAP) antibiotics increased MDRO
carriage 42.1% (8 days) — 62% (15 days) with equal cure

High-dosed amoxicillin nasopharyngeal PCN-resistant S. pneumoniae
carriage increased 24% (5 days) — 32% (10 days)

:l._l Vs J._".__ll 3|

Singh N. Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):505-11
Chastre J. JAMA. 2003 Nov 19;290(19):2588-98.
Schrag SJ. JAMA. 2001 Jul 4;286(1):49-56.




Longer Durations = More Side Effects

Estimating Daily Antibiotic Harms "ieatth | Z“publigue
ntario Ontario

Umbrella Review and Meta-Analysis

0\35 Systematic Reviews 50,7) 71 short vs. Long Antibiotic Duration Trials

|8
[ﬁ’ 92% studies evaluated respiratory tract and urinary tract infections

&. 23,174 patients evaluated

! Adverse Events 4% Each Additional Day Can Cause Harm
: N=20,345 dd : /d
P} SERTRE 5vs3 CICIC) P 99 4 odds ratio
(l'\!“ «» Antibiotic Resistance 3%1\ * Days Mttt m Of adverse events
"!3 N=2,330 odds ratio/day
Super-infections 2% * 7vs3 30O _ 19% P odds ratio

Days m m m m m m m Of adverse events

&K

N=5,776 odds ratio/day
* Non-statistically significant difference

Source: Curran J et al, Estimating dally antibiotic harms: An Umbrella Review with Individual Study Meta-analysis Clin Micro Infect, 2021 s

Curran J. Clin Microbiol Infect. 2022;28(4)



The History of Durations

1940s 1950s-1990s 1990s-2000s 2008 2000-Present
Early CAP Antibiotic Guidelines IDSA 20+ years of
duration Golden Era question Conference duration
studies of Use & durations on AMR studies
Abuse

o @ @ @ @

“We are not aware of any

controlled trials that have “The most reasonable >120 RCTs to

“in general, the FDA Director of Abx

rtgsfult? were_th involved in large scandal W/ gpeifically addressed how long strategy is to stop irritating g su%gestfsh%r:tn
safistaciory Wi Pharma promoting abx PNA should be treated” the bacteria...reduce our ¢Hrations for = i,
penicillin dosed GNR BSI, CAP,
1 5.2 davs’ use of abx to the bare VAP. SSTI. OM
: y Industry promoted heavy  «q 4ay appears to be equally  minimum to safely treat SA. sinusitis. NF
. use —minimal to no effective to 3 days for traveler's patients in the hope that » SINUSILS, INF,
Most were evidence for durations of diarrhea” this will reduce selective ~ Malaria, etc
treated for 3-4 therapy

pressure and thereby

days Meningitis... 7-21 days “duration  reduce resistance” —
_ _ based more on tradition than Dr. Rice
Slide adapted from Kellie Wark, MD evidence”

Rice LB. Clin Infect Dis. 2008 Feb 15;46(4):491-6



“l understood why | needed to complete the full course, what | didn’t understand was why a full course
took precisely 7 days. Why not six, eight or nine and a half? Did the number seven correspond to some
biological fact about the human digestive tract or the life cycle of bacteria?”

https://blogs.jwatch.org/hiv-id-observations/index.php/how-to-figure-out-the-length-of-antibiotic-therapy/2010/10/22/
Wald-Dickler N. Clin Infect Dis. 2019 Oct 15;69(9):1476-1479.
Spellbera B Clin Microbiol Infect 2023 Feb:29(2):141-142



https://blogs.jwatch.org/hiv-id-observations/index.php/how-to-figure-out-the-length-of-antibiotic-therapy/2010/10/22/

The Shorter is Better Mantra

From Fear of Undertreatment to Harm from Overtreatment

 Modern trials are needed to challenge historical dogma,
establishing a new standard of care for durations of antimicrobial
therapy

+  “We’re looking for that Goldilocks amount and duration of antibiotics
that treats the infection but does not overtreat it so that we can avoid
side effects and changes to the healthy germs that are there”- Buddy
Creech, MD

“It's ok to stop
when you feel

better”

httos://www.bmi.com/content/358/bmi.i3418


https://pids.org/2023/02/08/in-the-news-shorter-is-better-mantra-begins-to-change-antibiotic-prescribing/

Can You Stop When You Feel Better?

 “There is no risk, and every advantage in Guidelines on duration reflect a
. TR . : regimen likely to be successful in most
stopping antibiotic therapy immediately Cases

after a bacterial infection has been S — .

. . . . . Clinical trials evaluating the safety and
excluded or is unlikely; and minimal risk if efficacy of stopping at predefined

signs and symptoms of a mild/moderate s o Symptom )
infection have improved or resolved”

~

Symptom resolution an indicator of cure
for condition

Right Drug, Dose, Frequency,
Compliance

Antibiotic treatment indicated for correct
diagnosis

https://bpac.org.nz/bpj/2015/june/symptoms.aspx#:~:text=Traditionally%2C%2
Oclinicians%20and%20health%20authorities,the%20development%200f%20an
tibiotic%20resistance



Criticisms

« “Response to therapy is likely to depend
on a range of host-, pathogen-, and drug-
specific factors. Prospective trial-based set

durations, even if reassuringly short,
oversimplify real-world data...”

« “...clinicians should appreciate the
sometimes-limited inclusion criteria when
incorporating clinical trial data into their
practice...”

“We are not advocating for fixed short
durations for all, but for a cultural change
away from arbitrarily long fixed durations,

utilizing the best available evidence to offer
individualized patient care”’

Cesar | Fernandez-Lazaro. Clinical Infectious Diseases, Volume 70, Issue 8, 15 April 2020, Pages 1795-1796
Brad Spellberg. Clinical Infectious Diseases, Volume 70, Issue 8, 15 April 2020, Pages 1794-1795
Stephen Hughes. Clinical Infectious Diseases, Volume 70, Issue 8, 15 April 2020, Pages 1793-1794




Common Shorter is Better Conditions

ﬁ < 5 days for AECOPD

& < 5 days for CAP
k"' 3-5 days for UTI

‘]r’ 5-14 for pyleo days based on abx

! 5-6 days for cellulitis

Lee RA. Ann Intern Med. 2021;174(6):822-827.



Shorter is Better: CAP

Adults + Pediatrics
* 14 randomized

controlled trials

Primary outcome of cure at day 15

including >8000
patients

« 3-5 days (short)
noninferior to 5-14 days
(long) of treatment

3 days non-inferior to 5 days in adult
patients who met clinical stability criteria
by day 3 (afebrile, sx improved) ) across
severity groups

Source:

Dinh A, Lancet. 2021 Mar 27;397(10280):1195-1203.


https://www.bradspellberg.com/shorter-is-better

Shorter is Better: UTI

Adults + Pediatrics

* 11 randomized
controlled trials of

>2600 patients

 Complicated UTI: 5-7
days antibiotics non-
inferior to 10-14 days

* Pyelonephritis: 5-7
days non-inferior to 10-
14 days

Source: https://www.bradspellberg.com/shorter-is-better
Elajouz B, Antimicrob Steward Healthc Epidemiol. 2022;2(1):e171. Published 2022 Oct 21.
Goodlet KJ. Antimicrob Agents Chemother. 2018 Dec 21;63(1):e02165-18..



https://www.bradspellberg.com/shorter-is-better

Shorter is Better: SSTI

Adults

 Four randomized
controlled trials of >1400
patients

* 1 maybe not non-
inferior (DANCE, but
had several limitations)

« Generally, 5-6 days

antibiotics non-inferior to
10 days for cellulitis


https://www.bradspellberg.com/shorter-is-better
https://shea-online.org/the-new-antibiotic-mantra-shorter-is-better-but-is-longer-better-for-cellulitis/
https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-ssti.pdf

Lack of Clinical Improvement with

Appropriate Duration?
Reassess
Wrong
« CAP - extrapulmonary infection,
empyema/lung abscess, large pleural

« Initial therapy not active against isolated

pathogen or dose/frequency of drug is insufficient
» Wrong diagnosis (e.g. — CHF exacerbation/pulm

effusion Lack of

« UTI - infected stones, perinephric abscess, Source

altered anatomy/obstruction, bacteremia Control

edema vs CAP)
» Lack of source control:

 SSTI - undrained abscess, wrong drug
(dose)/bug




~1in 8 w/
inappropriate dx
(most received full
course of abx and

had associated
AEs)

Original Investigation | Infectious Diseases

March 13, 2024 ~7 in 10 with ASB
. . . received abx (<2%
Bacteremia From a Presumed Urinary Source in (<2%

risk of bacteremia)
Hospitalized Adults With Asymptomatic Bacteriuria

Sonali D. Advani, MBBS, MPH'; David Ratz, M5%; Jennifer K. Horowitz, MA>; et al

~40% of cellulitis
is misdiagnosed




“The debate around stopping
antibiotics early is basically

about ensuring that antibiotics
are started appropriately in the
first place”

https://bpac.org.nz/bpj/2015/june/symptoms.aspx#:~:text=Traditionally%2C%20clinicians%20and%20heal
th%20authorities,the%20development%200f%20antibiotic%20resistance



When Longer Durations are Needed

There are situations when stopping with resolution of symptoms is not
appropriate, such as when eradication of the bacteria is the aim

Note that curing an infection does not always mean microbiological
eradication for common conditions

Early stopping of treatment in these conditions can increase the risk of
relapse and poor outcomes

Deep seated infections (endocarditis, osteomyelitis)

Infections with certain invasive organisms — e.g. S. aureus
Complex, difficult to treat infections — mycobacterial, fungal, etc.
Critical illness with complex etiology

Infections with insufficient source control

Often requires discussion between the prescriber and patient for
tailored approach and plan to care



Stewardship Initiatives to Improve

Durations

The most effective
interventions in changing

Microbiology

antibiotic prescribing behavior Nudge

are multifaceted!

Duration

EH R Interventions
Audit and Feedback

Diagnostic

Guidelines and Stewardship
incorporation into clinical
decision support Feedback

Audit and




Guidelines, Care Standards, and
Expected Practices

» Help shift the sense of medical/legal responsibility from the provider
to the institution and provide psychological reassurance when
standards change

* Help serve as the backbone for many other interventions:

« Education _
» Prospective audit and feedback interactions Hav'n.g and
adhering to

» Clinical decision support systems (checklists) guidelines is
also a
regulatory
requirement!

Yadav K. Open Forum Infect Dis. 2018 Dec 3;6(1):0fy319.

Malani AN, JAMA. Published online April 19, 2024.


https://www.cms.gov/files/document/qso-22-20-hospitals.pdf

Incorporate Shorter is Better into

Local Guidelines

https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=520102603

https://www.idsociety.org/practice-guideline/community-acquired-pneumonia-cap-in-adults/#References
https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-cap-guidance-2020-revision-final-updated.pdf


https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=520102603

UTI Guidelines — Amb Care Focused

https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-nm-uti-executive-summary_final.pdf



Group Question

Shorter courses of antibiotics for common infectious
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d) Decreased risk of antibiotic resistance
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Conclusions

For common bacterial infections,
no evidence exists that stopping
antibiotic treatment early increases
risk of resistant infection

One of the most impactful
stewardship interventions that we
can make is shortening (or in some
cases stopping) antibiotic therapy,
when appropriate, based on
modern trials, to decrease the risk
of resistance and harm from
antibiotic associated adverse
events


https://www.publichealthontario.ca/en/Health-Topics/Antimicrobial-Stewardship/Long-Term-Care

Questions/Comments

=

OO
a

jtigh@nebraskamed.com






Antibiotic Stewardship

* Improve the culture of safety

* Provide tools and support for
frontline staff

e Strive to reduce preventable
harm by identifying problems
that cause harm to patients

* Problems can be behavioral,
technical, or both

AHRQ Safety Program for Improving Antibiotic Use — Long Term Care: Patient Safety

33



T h e D o g m a 1. Choose a multiple of 5 (fingers of the hand) or 7 (days of the week).

2. Is it an outpatient problem that is relatively mild? If so, choose
something less than 10 days. After application of our multiples rule, this
should be 5 or 7 days.

3. Is it really mild, so much so that antibiotics probably aren’t needed at
all but clinician or patient are insistent? Break the 5/7 rule and go with 3
days. Ditto uncomplicated cystitis in young women.

4. Is it a serious problem that occurs in the hospital or could end up
leading to hospitalization? With the exception of community-acquired
pneumonia (5 or 7 days), 10 days is the minimum.

5. Patient not doing better at the end of some course of therapy? Extend
treatment, again using a multiple of 5 or 7 days.

6. Does the infection involve a bone or a heart valve? Four weeks (28
days) at least, often 6 weeks (42 days). Note that 5 weeks (35 days) is
not an option — here the 5’s and 7’s cancel each other out, and chaos
ensues.

“In this highly data-driven exercise, it is
important also to note the number of rules
— Seven, as in days of the week.

7. The following lengths of therapy are inherently weird, and should

That did not occur by chance.” — Paul generally be avoided: 2, 4,6, 8,9, 11, 12,13
Sax. MD = 2010 days. Also, 3.14159265 days.



https://blogs.jwatch.org/hiv-id-observations/index.php/how-to-figure-out-the-length-of-antibiotic-therapy/2010/10/22/

EDITORIAL | VOLUME 29, ISSUE 2, P141-142, FEBRUARY 2023 [ERIEsIGIlsEeR=TI RIS

The Shorter Is Better movement: past, present, future

Brad Spellberg & = e Louis B. Rice

open Archive * Published: April 14, 2022 = DOI: https://doi_.org/10.1016/j.cmi.2022.04.005

The fundamental principles of Shorter Is Better:

1) Itis hard to convince doctors not to prescribe antibiotics at all. It is easier to convince doctors to
prescribe for a duration of therapy shown to be effective in RCTs.

2) Traditional stewardship strategies targeting patients who don't need antibiotics don't help
patients who do need antibiotics but receive treatment for longer than necessary. In contrast,
treating for shorter periods of time helps both patients who do and do not need antibiotics but
receive them for long durations.

3) Traditional durations of antimicrobial therapy in medicine are not based on controlled
investigations. Therefore, RCTs are adequate to contravene historical dogma, establishing a
new standard of care for durations of antimicrobial therapy.

4) The idea that prolonging therapy somehow prevents resistance by eradicating every last
bacterium that could result in a future relapse, now caused by resistant strains, is neither
evidence based, nor rational. That idea is rather based on urban legend. The longer patients
and the environment are exposed to antibiotics, the greater the selective pressure driving
resistance.
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