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i Penicillin, Miracle Drug,
Soon Out In Patent Forms;
In March 1942, Mrs. Anne Miller of New But Best See DOCtOT FiTSt

Haven, Connecticut, was dying of
streptococcal bacteremia.

Desperate to save her, doctors

administered an experimental drug: Anne Miller. 90. First Batient Who
’ )

Penicillin, which Alexander Fleming ki
discovered 14 years earlier. Was Saved by Penicillin

The Miracle of Antibiotics

Next morning her temperature had
improved

Within 48 hours she had recovered
becoming the first person in the US to

Penicillin Saves
Life of Soldier

be saved by penicillin. 'Good as Deadlr
Rather than dying in her thirties, Mrs. BY FRANK CAREY
Miller lived to be 90 years old. s ooyt Rt

new page in the glowing record

of penicillin was written today

when Army doctors credited the |
drug with saving the life of a
soldier afflicted with a brain dis- |
order always considered a cer-|
tain killer.
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https://www.ncbi.nlm.nih.gov/pmc/arti
cles/PMC11339718/

.

1 Panicillium

colony

Sir Alexander Fleming
The Nobel Prize in Physiology or Medicine 1945

Area of
inhibition
of bactenal
growth

Born: 6 August 1881, Lochfield, Scotland
Died: 11 March 1955, London, United Kingdom

Affiliation at the time of the award: London University,
London, United Kingdom

Normal
baclerial
colony

Prize motivation: “for the discovery of penicillin and its
curative effect in various infectious diseases”

Howard Florey Ernst Boris Chain
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Antibiotics caused U.S.
deaths to decline by ~220
per 100,000 in 15 years
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“The time may come when penicillin can be bought by
anyone in the shops. Then there is the danger that the
ignorant man may easily underdose himself and by
exposing his microbes to non-lethal quantities of the
drug make them resistant.”

-Alexander Flemming, Nobel Prize Acceptance Speech,
1945
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Antibiotics, if used as indicated, can avert many deaths from
bacterial infections, and access to second-line antibiotics can
even prevent deaths from some drug-resistant infections.

However, rising resistance threatens to thwart the benefits
antimicrobial use provides, such as:

Enabling access to
other life-saving
medical innovations

Limiting other
health-care expenses

Prolonged Reduced

life d-_\ disability
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Everyone is at risk—including those that have never
taken an antibiotic. Those most vulnerable include:

I a)

rf:‘r';f’r

The very young

Those in resource-
constrained settings

The severely ill

Image credits: Ariel Skelley; RUNSTUDIO; Alexander Grey;
Guido Dingemans, De Eindredactie

https://www.thelancet.com/series/antibiotic-

resistance?dgcid=tlcom_infographic_amr2024_lan
cet

Not for redistribution.
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Germs Develop Antibiotic Resistance

Select Germs Showing Resistance Over Time

Since the discovery of penicillin more than 90 years ago, germs have continued to develop new
types of resistance against even our most powerful drugs. While antibiotic development has
slowed, antibiotic resistance has not. This table demonstrates how rapidly important types of
resistance developed after approval and release of new antibiotics, including antifungals.

Antibiotic Approved

or Released

Penicillin

Wancoomycin

Amphotericin B

Methicillin

Extended-spectrum

cephalosporins

Azithromycin

Imipenam

Ciprofloxacin

Fluconazole

Caspofungin

Daptomycin

Ceftazidime-avibactam

Year

Released

1958

1959

1960

1980

(Cefotaxime)

1980

1987

1990

(FDA approwved)

2001

2003

2015

Resistant Germ ldentified

Penicillin-resistant Staphylococcus sureus®® o
Penicillin-resistant Streptococous pnevmonias™e

Penicillinase-proeducing Meisseris ganorrhoeaa”

Plazmid-mediated wvancomycin-resistant
Enterococcus faecium™5

Vancomycin-resistant Staphylococcus aureus™

Amphotericin B-resistant Candids awnis™

Methicillin-resistant Staphylococous sureus™

Extended-spectrum beta-lactamase- producing
Escherichia coli®

Azithromycin-resistant Neisseria gonorrhoesa'®

Kiebsiella pneumoniae carbapenemase (KPC)-producing
Klebsiella pneumaoniaa™

Ciprofloxacin-resistant MNeisseria gonorrhoeae™

Fluconazole-resistant Candics™

Caspofungin-resistant Candiaa™

Daptomycin-resistant methicillin-resistant

Staphylococcus aurews™

Ceftazidime-avibactam-resistant KPC-producing
KlebsielNa pneumaonias™

Year
Identified

1960

1983

20N

1996

2007

20104

2004

2015

LL5. Departmant of

Health and Human Services
Canteds Tor Diseags

Conral and Presention
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How Antibiotic Resistance Happens

o

1 2 O\ 3. a.
Lots of germs, " Antibiatics kill Thie drug-resistant Some bacteria give

A few are drug resistant. bacteria causing the illness, | bacteria are now allowed to their drug-resistance to
as well as good bacteria grow and take over. other bacteria, causing
protecting the body from more probiems.

P infection.
) » )« " At x) x x
- 3 It B

24 Animals get George gets ‘\;
i . antibiotics and antibiotics and »
@ develop resistant develops resistant :
’ bacteria in their guts, bacteria in his gut. v
: Drug-resistant George stays at
) bacteria can home and in the
r e remain on meat “w, ‘ general community.
@ from animals. & Spreads resistant \
When not handled bacteria,
Geonge gets care at a
or cacked praperly, \ / haspital, nursing home or

the bacteria can inpati ili
othi tient facility.
/ spread to humans., = (] ) R A Ii
o GaTate" R v

Ftlhll_zt_r or 'M?llff . Resistant germs spread --|n~
containing animal feces : n directly te other patients or
and drug-resistant bacteria indirectly on unclean hands

is used on food crops. 'T][n F of healthcare providers. -

= * /

/ ‘ - Resistant bacteria

Drug-resistant bacteria spread to other

in the animal feces can Pati patients from

: atients 4 ¢ ithin th
remain an crops and be — surfaces withn the
eaten, Thess bacteria g famh. healtheare facility,

can remain in the
human gut.

Simply using antibiotics creates resistance. These drugs should only be used to treat infections.



One
Health

Coordinating

Communicating Collaborating

S

People who protect o To achieve the best
human, animal, and health outcomes for
environmental health, people, animals, plants,
and other partners and our environment

Integrated, unifying approach that aims to
sustainably balance and optimize the

Velazquez-Meza ME, Galarde-Lopez M, Carrillo health Of people’ animals and
Quiréz B, Alpuche-Aranda CM. Antimicrobial ecosystems.
resistance: One Health approach. Vet World.

2022 Mar:15(3):743-749. doi: It recognizes that the health of humans,
25, PMID: 35467562; PMCID: PNICOOATIAT animals, and the wider environment are
inherently linked and interdependent
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Policies
& Legislation

Professional
Societies

One Health Approach

Advocacy
& Public
Awareness

Federal Agencies
& State Health
Departments

Antibiotic

Cohorting Stewardship Team Hand
Public Health & Isolation Hygeine Anggigtic
Laboratory
Networks

S

ﬁntlblotic

g}ient

Surveillance
& Monitoring

International
Collaboration

Formularies/
Guidelines

Barrier
A . Procedural
I ih Protection 0 e

Antibiotics
in Agriculture/
Environment

. Key Takeaways From the U.S. CDC's 2019
¢ Resistance Threats Report for Frontline

rs. Crit Care Med. 2020 Jul;48(7):939-945.
097/CCM.0000000000004371. PMID:

1; PMCID: PMC7176261.

Viral Pandemics
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One Health Quadripartite

/

”&J@v World Health

7
V
W&®YY Organization

=L

Organization

World Organisation

for Animal Health
Founded as OIE

I.- k-1
ALE

environment
programme

WHO Reference Number:
WHO/EURO:2024-9510-49282-73655

o Food and Agriculture

Integrating the
Environment into One Health

Action track 5: Curbing the silent
pandemic of Antimicrobial
Resistance (AMR)

One Health Joint Plan of Action

tio 1 : Enhancing One
Health capamtles to strengthen
health systems

N4

Action track 4: Strengthening
the assessment, management and
communication of food safety risks
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Action track 2: Reducing the risks
from emerging and re-emerging
zoonotic epidemics and pandemics

Action track 3: Controlling and
eliminating zoonotic, neglected
tropical and vector-borne diseases



Antimicrobial resistance: an enormous, growing,
and unevenly distributed threat to global health

Each year, an estimated 7-7 million deaths
are associated with bacterial infections

7-7m
annual
deaths

4-95m

are associated
with antimicrobial
resistance (AMR)

1-27m

of which are caused

by bacterial pathogens
resistant to the
antibiotics available
to treat them

Rising AMR has been
documented over the
past two decades.
Projections from
high-income countries
predict resistance to
third-line antibiotics—
the last-resort
drugs—could be 2:1
times higher in 2035
compared to 2005

PYbiysawn 1-z

2005

https-/iwww _thelancet com/series/antibiotic-

resistance?dgcid=ticom_infographic_amr2024 lan

cet
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Its impact is heaviest in low-income and middle-income countries
AMR-associated deaths per 100 000 population

Central Europe, eastern Europe, and central Asia 67-7
High income 55.7
Latin America and Caribbean 57-9
North Africa and Middle East 42.0
South Asia 76-8
Southeast Asia, east Asia, and Oceania 47-1
Sub-Saharan Africa 98.9

1 in 8 deaths globally are linked to bacterial infections, the
second leading cause of death after ischemic heart disease

https://www.thelancet.com/series/antibiotic-
resistance?dgcid=tlcom_infographic_amr2024_lan
cet
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Global burden of bacterial antimicrobial resistance
1990-2021: a systematic analysis with forecasts to 2050

GBD 2021 Antimicrobial Resistance Collaborators™

Year

[ 1990
. 2021

Associated Attributable
=95 years
90-94 years
85-89 years
80-84 years
75-79 years
70-74 years
65-69 years
60-64 years
55-59 years
50-54 years
45-49 years
40-44 years
35-39 years
30-34 years
25-29 years
20-24 years
15-19 years
10-14 years
5-9 years
2-4 years
1-2 years
6-11 months
1-5 months
Meonatal

|
750000

I
500 000

|
250000

I I
0 0

Age-specific deaths

|
50000

I
100000

|
150000

|
200 000

Figure 2: Deaths attributable and associated with antimicrobial resistance, by detailed age group, for 1990 and 2021
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Meanwhile... the population keeps aging

Number of people age 65 and over, by age group, selected years 1900-2006
and projected 2010-2050

Millions
100

90
80 I~
70
60 -

50

40 - 65 and over

30 -
20 -

10 |- M

0 e T T N R — L, oy S AR SRR R B

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 |2010 2020 2030 2040 2050
2006 | ]

Projected

MNote: Data for 2010-2050 are projections of the population.
Reference population: These data refer to the resident population.
Source: U.5.Census Bureau, Decennial Census, Population Estimates and Projections.
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O 50-69 years [ Postneonatal to <1 year
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Figure 1: Global time trend of sepsis, by age, 1990-2021
Bar labels represent the number of sepsis deaths in a given year for people aged 0-14 years, 15-49 years, 50-69 years, and =70 years. Values for the age group of
0-14 years represent the sum of sepsis deaths among neonates, postneonates to <1 year, 1-4 years, and 5-14 years.
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IF NOT TACKLED, RISING AMR COULD
HAVE A DEVASTATING IMPACT

By 2050, the death toll could be a staggering

one person every three SECOHdS
if AMR is not tackled now.
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Strengthening surveillance e
In all cases, AMR is inadequately documented because
laboratory testing is insufficient, and its burden of disease is
poorly measured. Strengthening surveillance is essential for

stopping AMR and measuring successes in its containment.

Access to WASH services

Aligning IPC standards

High-priority paediatric vaccines

—337 000 deaths

Aligning infection prevention and control Achieving universal access to water, Achieving universal coverage of high-priority
(IPC) standards in LMIC healthcare settings sanitation, and hygiene (WASH) paediatric vaccines—such as those against

with those of HICs could prevent up to services could prevent up to 247 800 rotavirus, pneumococci, and RSV—could prevent
337 000 AMR-associated deaths annually AMR-associated deaths annually up to 181 500 AMR-associated deaths annually

https://www.thelancet.com/series/antibiotic-
resistance?dgcid=tlcom_infographic_amr2024_lan
cet
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Spending* Annual deathst
AMR [l $2bn 4-95mi

Malaria . $3bn 0-6m

TB - $6bn 1-3m

*Average spending, 2017 to 2021; T Estimated global deaths in 2019; ¥ Associated deaths

Cost to develop or adapt adrug, 2024 US$

Private sector

Public-private partnership

g $5m-260m
/

https://www.thelancet.com/series/antibiotic-
resistance?dgcid=tlcom_infographic_amr2024_lan
cet
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2023 Antibacterial agents in clinical and preclinical
development: an overview and analysis

14 June 2024 | Technical document

Fig. 3. Number of products entering and exiting the pipeline since the 2021 report to
31 December 2023
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Antibiotic Discovery Methods

Examples of current approaches

Traditional
methods

Bacteriophages

Inhibition of
bacterial virulence -

»

Genome mining IW

e
Microbiome- : Sy

modulating agents _
Antibacterial \Y /4

antibodies

&

Waksman platform (solid or liquid culture-based methods)
Semi-synthesis of antibiotics from existing molecules

Infection of specific bacterial cells (lytic lifecycle)
Specificity, safety, practical selection and isolation
Possibility to combine as cocktails

Secretion system inhibitors s Exotoxin inhibition
Anti-biofilm molecules/mechanisms = Adherence inhibition
Siderophore inhibitors * Two-component systems inhibition

Bioinformatics and computing technologies
Engineering the expression of silent biosynthetic genes to encode novel
antibiotics

Enhancement of beneficial microbiome to stimulate immune response
Preservation of intestinal microbiota using antibiotic inactivators

Monoclonal antibodies directed towards bacterial proteins or virulence
factors

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8868473/



DiagnOStiCS Sick patient

R
. o : Doctor :|
Improve quality, speed, and affordability N/
g \ /
IIII{ Empirical | _ - | adltmnal
\ diagnosis | diagnostic .'
\ Lest
W /
,/i:::m;?\ Optimal treatment
'l. second empirical | reached quickly

prescription

Optimal treatment
delayed

Optimal
treatment may
never be achieved

Presentation title lorem ipsum dolor sit amet miralet | © Tufts Medicine 2022 | Private and confidential. Not for redistribution.




Vaccines

Reduce the number
of drug-resistant
infections

NN
{_/"! '!

|llf '\.I I.", -\II
va

Reduce the number
of bacterial infections
that need antibiotics

piit
Pt

Reduce the number a
of viral infections for
which antibiotics are
unnecessarily given

INCREASING COVERAGE OF VACCINES
CAN REDUCE ANTIBIOTIC USE

Universal coverage by a pneumococcal conjugate vaccine could potentially avert
11.4 million days of antibiotic use per year in children younger than five,
roughly a £7% reduction in the amount of antibiotics used for pneumonia cases
caused by S. pneumoniae.

reduction in
antibiotic use

Souree: | Axminarayan [, &

Review on

Klugman K 1, i T Crive ; challange, i = )
;'\|I1I'.|"|'||:|: acre: i anable effec 3 .I.?: '1.'\!\ I.:f.. Al‘lllmlcmblal
L Resistance
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Global Targets Proposed

By 2030, relative to 2019, achieve the
following global targets™:

¥»> A 10% reduction in mortality from AMR

> A 20% reduction in inappropriate
human antibiotic use

»>» A 30% reduction in inappropriate
animal antibiotic use

*National targets may vary depending on their current situation
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¥»» The establishment of an
independent scientific body to
expand the evidence base for
policy implementation and to
inform new targets

»» Increased funding for
infection prevention
mitigation programmes in
human and animal health



Vorid Health
rganization

o

Health Topics v Countries v Newsroom v Emergencies v

Home / Newsroom / Commentaries / Detail / World leaders commit to action to ensure future of modern medicine

World leaders commit to action
to ensure future of modern
medicine

26 September 2024

At the United Nation General Assembly in New York, all countries approved a major new political declaration
to radically scale-up efforts to combat antimicrobial resistance (AMR) - a major threat to modern medicine.
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Antibiotic Resistance in the US

About the National Action Plan for Combating
Antibiotic-Resistant Bacteria, 2020-2025

This Plan describes activities that the U.S. Government will undertake from 2020 through 2025 to reduce
the impact of antibiotic and antimicrobial resistance on the nation.]

Federal Task
Force for CARB
established

National Strategy

First funding
to agencies
to implement
CARB

CDC releases first
Antibiotic
Resistance
Threats Report

1st National
Action Plan

2nd National
Action Plan




nNTIBI[ITI(: IIESISTANGE THIIEAT
inthe Ilmtﬂd states, 2013
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Clostridium difficile
Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae

Multidrug-resistant Acinetobacter

Drug-resistant Campylobacter
Fluconazole-resistant Candida (a fungus)
Extended spectrum B-lactamase producing Enterobacteriaceae (ESBLs)
Vancomycin-resistant Enterococcus (VRE)
Multidrug-resistant Pseudomaonas aeruginosa
Drug-resistant Non-typhoidal Salmonella
Drug-resistant Salmonella Typhi

Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus (MRSA)
Drug-resistant Streptococcus pneumoniae

Drug-resistant tuberculosis

Vancomycin-resistant Staphylococcus aureus (VRSA)
Erythromycin-resistant Group A Streptococcus

Clindamycin-resistant Group B Streptococcus



NATIONAL ACTION
PLAN FOR COMBATING
ANTIBIOTIC-RESISTANT

BACTERIA

MARCH 2015

L

THE WHITE HOUSE
WASHINGTON

TABLE 1: National Targets to Combat Antibiotic-Resistant Bacteria
By 2020, the United States will:

For CDC Recognized Urgent Threats:
Reduce by 50% the incidence of averall Clostridium difficile infection compared to estimates from 2011.
Reduce by 60% carbapenem-resistant Enterobacteriaceae infections acquired during hospitalization compared to estimates.

Maintain the prevalence of ceftriaxone-resistant Neisseria gonorthoege below 2% compared to estimates from 2013.

For CDC Recognized Serious Threats:

Reduce by 35% multidrug-resistant Pseudomonas spp. infections acquired during hospitalization compared to estimates
from 2011.

Reduce by at least 50% overall methicillin-resistant Staphylococcus aureus (MRSA) bloodstream infections by 2020 as
comparedto 2011.*

Reduce by 25% multidrug-resistant non-typhoidal Salmonella infections compared to estimates from 2010-2012,
Reduce by 15% the number of multidrug-esistant TB infections.

Reduce by at least 25% the rate of antibiotic-resistant invasive pneumococcal disease among <5 year-olds compared to
estimates from 2008,

Reduce by at least 25%the rate of antibiotic-resistant invasive pneumococcal disease among »65 year-olds compared to
estimates from 2008.

Goal 1: slow emergence of resistance bacteria and
prevent spread of resistant infections

Goal 2: strengthen national one health surveillance
efforts to combat resistance objectives

Goal 3: Advance development and Use of Rapid
Innovative Diagnostic Tests for Identification and
Characterization of Resistant Bacteria

Goal 4: Accelerate Research to Develop new
antibiotics, other therapeutics, vaccines.
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In 2018, CDC proposed five core actions
to better prepare the United States for the
resistance that will continue to emerge
worldwide:

‘\‘ Infection prevention and control:
II. Prevent infections and reduce the
fm— gpread of germs

Tracking and data: Share data and
improve data collection

Antibiotic use and access: Improve
appropriate use of antibiotics, reduce
unnecessary use (called antibiotic
stewardship), and ensure improved
access to antibiotics

Sy b
‘Bl =

Vaccines, therapeutics, and
diagnostics: Invest in development
and improved access to vaccines,
therapeutics, and diagnostics for
better prevention, treatment,

and detection

Environment and sanitation:

Keep antibiotics and antibiotic-
resistant threats from entering the
environment through actions like
improving sanitation and improving
access to safe water

R %




ANTIBIOTIC RESISTANCE THREATS
IN THE UNITED STATES

2019

Rovised Doc. 2019



CDC’s 2019 AR Threats Report: CDC strategies that work in

PREVENTION WORKS. healthcare:

Preventing device- and procedure-
related infections, such as from

o fewer deaths from o fewer deaths from urinary catheters or central lines
‘ 18 /o antibinti_:: resistance ‘ 28 /o ?ntihiu!:i: resjstance
overall since 2013 report in hospitals since 2013 report Stopping the spread of resistant
germs within and between

healthcare facilities
AND DECREASES ININFECTIONS CAUSED BY:

Containing emerging threats

O Vancomycin-resistant @/ Carbapenem-resistant through early detection and
o Enterococcus o Acinetobacter aggrassive response

O Multidrug-resistant ‘ (o] Drug-resistant Tracking and improving
29 /o Pseudpmonas 25 /o Candida appropriate antibiotic use
aeruginosa
Methicillin-resistant Carbapenem-resistant Infection prevention and control
' 21% Staphylococcus aureus STABLE Entemlx:bacteriaceae (CRE) & in non-hospital settings, such as
(MRSA) drug-resistant tuberculosis |He# long-term care facilities
(TB disease cases) - \

—_—



Urgent Threats

Carbapenem-resistant Acinetobacter

Candida auris (C. auris)

Clostridioides difficile (C. difficile)
Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae (N. gonorrhoeae)

Serious Threats

Drug-resistant Campylobacter

Drug-resistant Candida

Extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae
Vancomycin-resistant Enterococci (VRE)

Multidrug-resistant Pseudomonas aeruginosa (P. aeruginosa)
Drug-resistant nontyphoidal Saimonella

Drug-resistant Salmonella serotype Typhi

Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus (MRSA)

Drug-resistant Streptococcus pneumoniae (S. pneumoniae)

Drug-resistant Tuberculosis (TB)

Concerning Threats

Erythromycin-resistant group A Streptococcus

Clindamycin-resistant group B Streptococcus

Watch List

Azole-resistant Aspergillus fumigatus (A. fumigatus)
Drug-resistant Mycoplasma genitalium (M. genitalium)

Drug-resistant Bordetella pertussis (B. pertussis)

from antibiotic
«ce each year

fficile

Enterobacteriaceae




2022

SPECIAL
REPORT

a COVID-19

U.S. IMPACT ON ANTIMICROBIAL RESISTANCE

2017 2018 2019 2017-2019 2020 Threat Estimate and

stant Pathogen

Threat Estimate

Threat Estimate

Threat Estimate

Change

2019-2020 Change

7500 cases
Carbapenem-resistant 8,500 cases 6,300 cases 6,000 cases stabla® 700 deaths
Acinetobacter 700 deaths 500 deaths 500 deaths Overall: 35% increase*
Hospital-onset: 78% increase*
Antifungal-resistant 171 clinical cases* 329 clinical cases 466 clinical cases E /54 cases
Candida auris Increase Overall: 60% increase
. e - 223,900 infections 221,200 infections 202,600 infections - Data delayed due to
PRSI L R A 12,800 deaths 12,600 deaths 1,500 deaths Decrease COVID-19 pandemic
12,700 cases
Carbapenem-resistant 13100 cases 10,300 cases N,900 cases . 1,100 deaths
Enterobacterales 1100 deaths 900 deaths 1,000 deaths Decrease” Overall: Stable*
Hospital-onset: 35% increase*
i et 550,000 infections 804,000 infections 942,000 infections S Data unavailable due to
MNeisseria gonorrhoeae Increase COVID-19 pandemic
_ . . . Data delayed due to COVID-129 pandemict
B;f '?gﬁ;ac';;r 448’?8%;’:::;’;“0”5 630,810 infections 725,210 infections i, 26% of infections were resistant,
Py Increase a 10% decrease
28,100 cases
Antifungal-resistant 34,800 cases 27000 cases 26,600 cases . 1,400 deaths
Candida 1,700 deaths 1,300 deaths 1,300 deaths Decrease* Overall: 12% increase*
Hospital-onset: 26% increase*
197,500 cases
ESEL-producing 197400 cases 174,100 cases 194,400 cases g .y 9,200 deaths
Enterobacterales 9,100 deaths 8100 deaths 9,000 deaths e Overall: 10% increase®
Hospital-onset: 32% increase®
50,300 cases
Vancomycin-resistant 54,500 cases 46,800 cases 47,000 cases Stable* 5,000 deaths
Enterococcus 5,400 deaths 4,700 deaths 4,700 deaths Overall: 16% increase*
Hospital-onset: 14% increase*
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ANTIMICROBIAL RESISTANCE THREATS

in the United States, 2021-2022

Threat

Change in Rates or Number of Infections***

2020 vs. 2019

2021 vs. 2020

2022 vs, 2021

y N N N
Increase Increase Stable Increase
VN
Stable Stable Stable Increase”
A y N VN VN
Increase Increase Increase Increase
Hospital-onset MRSA N A 4
Increase Stable Decrease Stable
| Hospital-onset VRE P N N N
| IncCrease Increase Stable Increase
- | Hospital-onset ESBL- y N A
'_“: producing Enterobacterales Increase Stable Stable Increase
Hospital-onset MDR y N N PN
Pseudomonas aeruginosa Increase Increase Stable Increase

Presentation title lorem ipsum dol: = clinical care test positive for C. auris.

Bacterial antimicrobial-resistant hospital-onset infections caused by the pathogens listed
above increased by a combined 20% during the COVID-19 pandemic compared to the

pre-pandemic period, peaking in 2021. In 2022, rates for all but one of these pathogens

(MRSA) remained above pre-pandemic levels.

The number of reported clinical cases of C. auris increased nearly five-fold from 2019 to
2022. Clinical cases are identified when specimens collected from patients during routine

2022 vs, 2019



USDA Office of the Chief Scientist

-3 U.S. DEPARTMENT OF AGRICULTURE

The Strategy is organized around three Areas of Focus and 10 Priorities for collaborative action by USDA and its public

and private partners:

AREA OF FOCUS 1

Reduce disease and
pathogen transmission

PRIORITY 1
Improve animal and crop health

PRIORITY 2
Promote biosecurity

PRIORITY 3
Promote food safety

AREA OF FOCUS 2
Improve the scientific
knowledge base on AMR risk

PRIORITY 4

Continuously improve data
infrastructure using a One Health
approach

PRIORITY 5
Support science and research across
sectors to inform risk analysis

PRIORITY 6
Improve understanding of drivers of
antimicrobial use’ (AMU)

PRIORITY 7

Enhance feedback loops between
(1) monitoring and surveillance;
(2) research; and (3) education
and outreach

Presentation title lorem ipsum dolor sit amet miralet | © Tufts Medicine 2022 | Private and confidential. Not for redistribution.

AREA OF FOCUS 3

Improve communication and
collaboration within USDA and

with national, regional, and global

partners to address AMR risk

PRIORITY 8
Enhance partnerships through
building trust

PRIORITY 9

Improve knowledge dissemination
and include contextual information

PRIORITY 10
Develop and deliver science-based
solutions locally and globally



The future of CDC AR threats reporting

Future of AR threats reporting:
new electronic format

coming in 2025
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Clinician Action

WORKING
TOGETHER

TO FIGHT
ANTIMICROBIAL
RESISTANCE
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Antibiotics
Antivirals

Antifungals
Antiparasitics




1 Human antimicrobial misuse or overuse c Suboptimal dosing, including FIGURE 4 Role of modifiable drivers for antimicrobial

L_] Animal antimicrobial misuse or overuse from substandard and falsified resistance: a conceptual framework. Reprinted from
L1 Environmental contamination drugs Lancet (8) with permission of the publisher.
[ Health-care transmission 1 Travel
3 Suboptimal rapid diagnostics [ Mass drug administration for
[ Suboptimal vaccination human health
2 .
= High
=
w g
[
m c
5 & -
2%
S
5 -g Moderate
= o
2 E
g -
S s
(W] L
=
= Low
@
a3
1

T |
Low Moderate High
Evidence that factor is contributing to antimicrobial resistance

McEwen SA.Collignon PJ.2018.Antimicrobial Resistance:
a One Health Perspective. Microbiol
Spectr6:10.1128/microbiolspec.arba-0009-

2017 .https://doi.org/10.1128/microbiolspec.arba-0009-
2017
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Outpatient prescription rate of ALL antibiotic
classes dispensed in US pharmacies

All Antibiotic Classes Prescriptions Dispensed per 1,000 Population
[J40z-522 [[]s24-625 [Qc21-701 [ 7o3-760 [ 766-320 [ s24-1184

https://arpsp.cdc.gov/profile/antibiotic-
use/all-classes?tabsection-27=2
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' > ‘ Antibiotic Prescribing and Use
==

28%

Of prescribed outpatient antibiotics
(includes ED) were not needed at all

50%

Of all outpatient antibiotic prescriptions were
inappropriate due to unnecessary antibiotic use,
inappropriate agent, duration or dosing

https://www.cdc.gov/antibiotic-use/hcp/data-research/stewardship-report.htmi




Out of 4om people who get given antibiotics for respiratory issues, annually in the US:

27m 13m

get antibiotics unnecessarily who need antibiotics get them

e Do Do Do Do
5O Do Do Do Do
O Do Do Do Do
O 0o Do Do Do
20 O Do Do Do
20 30 e Do Do
20 Lo Do Do e
2® Do Do Do Do

Data extracted from: Shapiro [ ), Hicks LA, Pavia & T, Hersh & L, Asfilviolic prei "F.l'l-':| v cufarMs
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ANTIBIOTIC PRESCRIBING WAS NOT SUPPORTED IN:
NEW CDC DATA

MORE THAN HALF OF \
ANTIBIOTIC PRESCRIBING 79 TT% 47 27%
F':'R SELEETED E-U-EH-I-E GF PATREMTE OF PRTIERMTS OF PATIEMTE o PETIEHTS )
IN HOSPITALS [ O Q

WAS NOT

CONSISTENT acouired preumania  tract Infections Mubrominalone  vancomyein antbiore

treatmant

WITH

RECOMMENDED
PRESCRIBING HOSPITAL PRESCRIBERS & PHARMACISTS

PRACTICES CAN IMPROVE PRESCRIBING:

Sptimi Ae-assess antibiokic u +n hartest
.ﬁ' arﬂ:lﬂl:::: traatmant when the n:lnn-l:ﬂ::;rﬁfm
L N o iection results of diagrostic of therapy

testing are available

FIND RESQURCES ON HOW TO IMPROVE HOSPITAL
ANTIBIOTIC USE AND HELP FIGHT ANTIBIOTIC RESISTANCE:

https://bit.ly/HospltalCoreElements



THERE IS A HIGH CORRELATION
BETWEEN ANTIBIOTIC USE
AND RESISTANCE

Spain

Portugal

Hungary,

Slowvenia

Croatia

Paland
Luxemibodr Ireland

Penicillin non-susceptible S. pneumoniae (%) (2001)

Italy

Croch Republic

LK
SEFMAany sSLria EnNmar
G ) Aist D k
Sweaden

IheMetherlands

Cutpatient use of penicillin (2000)

Review on
Saurce: Goassens H, Ferech M, Vander Stichele R, et al. Qurpatieat enfibiotic use in Furope aod

: . . association with resistance: a crass-agtional dotabase stady, Lancet 2005; 365(0459): 579-87. Antimicrobial
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Resistance to many key antibiotics has increased
over time
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=

o

m

=

=

<L

2 20

z

{ 3 3
w Ciprofloxacin
o Levofloxacin
(n ol

2 15

'—

o)

Ll

'—

0

-

S

< 10 ] poa

2 Gentamicin _ Ceftazidime
T Ceftriaxone
< Piperacillin/
. g tazobactam
o

@ Cefepime
=

z — Meropenem
O Imipenem
T “_,ﬂﬂ-‘-.‘h

a 0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

https://www.pnas.org/doi/10.1073/pnas.1717160115
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Serious Adverse Events

Antibiotics are
responsible for almost
1 out of 5 emergency
department visits for
adverse drug events.’

Anytime antibiotics are prescribed, they can cause adverse

events. Only prescribe antibiotics when clinically indicated.

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

Shehab M, et al. JAMA. 2016 Mow,316{203:2115-25

Antibiotics are

the most common cause
of emergency department
visits for adverse

drug events in children
under 18 years of age.’




Every additional day of excess antibiotic
exposure increases risk of ANY adverse event

Hospitalized adults who received course of
antibiotics for pneumonia

43 Hospitals; 6481 patients
68% of patients received excess ABX therapy
93% of excess duration was prescribed at discharge

5% :

Increased odds of AE per day

Vaughn et al. Annals of IM 2019; 171: 153-163.




Critical Action by Clinicians
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To stop antibiotic resistance, our nation must:

B Stop referring to a coming post-antibiotic era—it's already here. You and | are living in a
time when some miracle drugs no longer perform miracles and families are being ripped
apart by a microscopic enemy. The time for action is now and we can be part of the solution.

B Stop playing the blame game. Each person, industry, and country can affect the
development of antibiotic resistance. We each have a role to play and should be held
accountable to make meaningful progress against this threat.

m Stop relying only on new antibiotics that are slow getting to market and that, sadly, these
germs will one day render ineffective. We need to adopt aggressive strategies that keep the
germs away and infections from occurring in the first place.

B Stop believing that antibiotic resistance is a problem “over there” in someone else's
hospital, state, or country—and not in our own backyard. Antibiotic resistance has been
found in every U.S. state and in every country across the globe. There is no safe place from
antibiotic resistance, but everyone can take action against it. Take action where you can,
from handwashing to improving antibiotic use.

The problem will get worse if we do not act now, but we can make a difference.

Lt P a@%&‘ g

Robert R. Redfield, M.D.
Director, U.5. Centers for Disease Control and Prevention
November 13, 2019
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Antimicrobial Stewardship Programs Goals

Help optimize antimicrobial therapy, ensuring the best clinical outcome for the
patient while lowering the risk of subsequent development of antimicrobial
resistance

. Core Elements of Hospital Antibiotic Stewardship Programs
The 5 “2's” of Stewardship

Hospital Leadership Commitment

Dedicate necessary human, financial, and information
technology resources.

ight drug at the
ight time with the
ight dose for the
ight bug for the
ight duration

Accountability

Appoint a leader or co-leaders, such as a physician and pharmacist,
responsible for program management and outcomes.

Pharmacy Expertise (previously “Drug Expertise”):
Appoint a pharmacist, ideally as the co-leader of the stewardship
program, to help lead implementation efforts to improve antibiotic use.

Action

Implement interventions, such as prospective audit and feedback or
preauthorization, to improve antibiotic use.

Tracking

Monitor antibiotic prescribing, impact of interventions, and other
important outcomes, like C. difficile infections and resistance patterns.

Reporting
Regularly report information on antibiotic use and resistance to
prescribers, pharmacists, nurses, and hospital leadership.

Education

Educate prescribers, pharmacists, nurses, and patients about adverse
reactions from antibiotics, antibiotic resistance, and optimal prescribing.

®
alle
O
3

(3
S

U.S. Department of
Health and Human Services
Centers for Diease

Control and Prevention




Diagnosis

e IS

Colonization Choice of
vs infection antimicrobial

Length of Antibiotic
therapy Allergies
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Stewarding the Measure

s of Antibioﬁ(__o 1. Does my patient have an infection
that requires antibiotics?

’2, 2. Have | ordered appropriate cultures
Cutures ‘% before starting antibiotics? What
< empiric therapy should | initiate?

Empiric
3. A day or more has passed. Can |
Stop, Narom, stop antibiotics? Can | narrow
= | therapy or change from IV to oral

therapy?

4. What duration of antibiotic therapy
is needed for my patient’s
diagnosis?

Acute Care

Tamma PD et al. JAMA. 2019; 32(12):139-140. Tamma PD et al. Ann Am Thorac Soc. 2021; 18: 200-203



Framework for Timing and Broadness of Initial Antimicrobials
A

lliness severity (risk of
death):

Combination of pre-existing
risk factors and acute
physiological derangements

Shock
Lactic Acidosis
Itered Mentation
aspiratory Failure

Likelihood of bacterial
infection:

Assess based on signs and
symptoms, labs, imaging

lliness Severity
(Risk of Death)

Likelihood of Bacterial Infection

Prescott HC and lwashyna TJ. Ann Am Thorac Soc. 2019; 16(4): 426-429.




Core Elements of
Hospital Diagnostic Excellence

Patient Safety

EXPLORETOPICS

CDC September 17,2024

ttps://www.cdc.gov/patient-safety/hcp/hospital-dx-
excellence/index.html#:~:text=Diagnostic%20stewardship%20is%20the%20app
ication,better%20interpretation%20and%20treatment%20decisions.

Core Element

1. Hospital Leadership
Commitment and
Accountability

2. Multidisciplinary
Expertise

3. Patient, Family, and
Caregiver
Engagement

4. Actions

5. Education

6. Tracking and
Reporting

Description

Commitment to the staff and board that improving
diagnosis is a priority for the hospital and ensuring the
entire organization is accountable for progress.
Dedicating the necessary human, financial,
tachnological, and information technology resources.

Creating inclusive and multidisciplinary diagnostic teams
that include laboratory and radiology testing experts.

Engaging patients, their families, and caregivers as
partners in diagnostic excellence, including identifying
effective ways to communicate diagnostic test results
and other information.

Improving diagnosis through 1) diagnostic stewardship,
2) strengthening systems and processes, and 3)
identifying, monitoring, and learning from diagnostic
safety events.

Improving teamwork and coordination within the
hospital and across the continuum of care.

Educating healthcare personnel, patients, and
familyfcaregivers about diagnosis and tasting.

Manitoring and reporting the activities of the diagnostic
excellence program.


https://www.cdc.gov/patient-safety/hcp/hospital-dx-excellence/index.html#:~:text=Diagnostic%20stewardship%20is%20the%20application,better%20interpretation%20and%20treatment%20decisions

Dla.g nOStiC Stewardship = Optimizing diagnosis by improving the

process of ordering, laboratory performance, and reporting of diagnostic test

Diagnostic
Excellence

I |

Prevent \
missed,
delayed and

Figure 1: Diagram showingthe aspects of diagnosis that are part of diagnostic excellence to be
addressed by these Core Elements.

i

Promote
- diagnostic

" Reduce
unnecessary
testing and stewardship

~_overdiagnosis




Indication-based Clinical Decision Support for
Infectious Diseases Diagnostics has become Bes
Practice

Urine testing

Viral respiratory testing
C diff testing

Blood cultures

Information Frequency Once V= STAT Daily

Urine cultures can detect bacteria that are present but not harming the
patient. Giving antibiotics in this situation can lead to antibiotic resistance,

At

C. difficile infection, and increased risk for future UTI 7/16/2024 QLB Tomorrow 1355
In the absence of appropriate indications as listed in the order, the @ indicate reason for Urine Testing:
! following circumstances do NOT warrant assessment for UTI [ Urinalysis only (UTI is not suspected) e.g., evaluation of urinary casts, proteinuria, etc
= Change in urine color, odor, or clarity/cloudiness, urine sediment
« Altered mental status Urine testing in a patient with suspected UTI
+ Fever with other suspected source (avoid "pan-culture”) Asymptomatic bacteriuria screening (i.e., pregnancy and pre-urological procedure ONLY)
+ Immunocompromising conditions or neutropenia without UTI
symptoms Suspected UTI in neonates ONLY (Sample volume <1ml; inadequate to perform UA}
« Presence of urinary catheter
Comments: =+ Add Comments
*» Testof cure
Specimen Type: Uri

Active Urethral Catheter
Specimen Source: Urine, Clean Catch (LUEREEL el Urine, Catheter

Urethral Catheter Coude 16 Fr. (Active)

Number of days: 306 Add-on: No add-on specimen found

Indwelling urethral catheters become colonized at a rate of 3-5% per day.
Remove (or replace if still indicated) before obtaining the urine specimen
to decrease the risk of contamination. If the urinary catheter has been

i indwelling for more than 14 days it MUST be removed or replaced before
sending specimen.

¥ Urethral Catheter Status

Active NHSN Urethral Catheter
Urethral Catheter Coude 16 Fr.

Placement 09/14/23
date
Placement 1126 Days 308
time

ygiene Yes Catheter Type: Coude
Completed
Tube Size (Fr): 16 Fr. Catheter smL

Balloon Size:

Urine ves riment T NORTH 4 MED SURG

5

Returned:

inserted:




Rapid Diagnostics:
Biofire FilmArray® for Blood Culture

Identification 2
Aggregate data suggests that BCID2 has 99% sensitivity and 99.8% specificity.

Gram positive Gram negative Yeast Resistance Genes
Enterococcus faecalis* Acinetobacter baumannii complex Candida albicans Carbapenemases
Enterococcus faecium* Bacteroides fragilis* Candida auris KPC
Listeria monocytogenes Enterobacterales Candida glabrata OXA-48 like*
Staphylococcus Enterobacter. cloacae complex Candida krusei IMP*

S. aureus Escherichia coli Candida parapsilosis NDM*
S. Epidermidis* Klebsiella aerogenes* Candida tropicalis VIimM*
S. lugdunensis* Klebsiella oxytoca Cryptococcus
Streptococcus Klebsiella pneumoniae group neoformans/gattii Colistin resistance
S. agalactiae Proteus spp Mcr-1*
S. pyogenes Salmonella spp**
S. pneumoniae Serratia marcescens ESBL
Haemophilus influenzae CTX-M*
Neisseria meningitidis (encapsulated
only) Methicillin-R
Pseudomonas aeruginosa mecA/C
Stenotrophomonas maltophili MecA/C and MREJ
(MRSA)*
Vancomycin R
Van A/B




Antimicrobial Therapy

Appropriate initial Unnecessary
antibiotic while improving Antibiotics, adverse
patient outcomes and patient outcomes and
healthcare increased cost

A Balancing Act



Selection and Dosing of Empiric Antimicrobials

Evidenced based
practice following: v Medications

National guidelines and } Suspected Source of Infection: Unknown Source cﬁckformme
data I Suspected Source of Infection: Pneumonia Click for more
o ] ] } Suspected Source of Infection: Urinary Tract Source Click for more
:jnstltutlonal guidelines by I Suspected Source of Infection: Intra-abdominal Source Click for more
Isease state b Suspected Source of Infection: kin/Soft Tissue Infection Cicformore

Antibiogams b Suspected Source of Infection: Neutropenic Fever Clck for more
Source of infection: I Suspected Source of Infection: Meningits Clck for more

: ) Suspected Source of Infection: C difficle Click for more
« Coverage is not always P
‘ ' lck for mor
needed I Insulin and Hypoglycemia Treatment Clc for more
- } Nicotine Replacemen Click for more
- For MRSA- CAP, intra- Ncoine eplacemen
abdomlnal |nfeCt|0nS, L Tufts Medical Center Antibiogram
TuftsMedicine Isolates collected 1/1/2023- 12/31/2023
S, non puru en Tufts Medical Center
Ce"u I itiS - Confidential Information for TMC staff only
Provided by Department of Pharmacy, Hospital Labs, Microbiology Services and Division of Geographic Medicine and Infectious Diseases
All sources, Adult inpatient and emergency department, 1 isolate per site
¢ For p§GUdomonals - Penicilins & Beta-lactamas inhibitors | Cephalosporins Aminoglycosides [awan| | oam
CAP, intraabdominal, Pabagen . el o] s | 8| s
ested.n c |cE|=5| 2 | B cl o | E| S| el |8 8 |ef|E
SSTI, UTls. % suscepbe AR L IR R R I R R AR L
Extended Infusions: Citrobacter spp.* 43 - - 76 | o7 | 100 - |50 |85 | 79 |93 | o7 |96 |100 | 88 |83 |87
Enterobacter spp.* 90 65 [100 | 92 0 |es |70 o3 |o7 |96 |98 |93 [es |37
prolonged beta lactam e R R T e A ER e
infusions associated with rots ot Tio3 175 o7 T o0 Tio0 o4 | or oo oo Tes Tes Tor Tioo Tos T [0
H Serralia marcescens |52 | 0 o |83 |98 |98 a0 | o8 [100]96 |82 |00 |98 |es |0
lower mortality
i 2150 . | . |a0 |es 84 |26 o6 |05 | 86
Shanotrophomonas 40 | - . . S e e - e - (oo
Acinelobacler spp.© 27 | - |10 |66 | &8 23 |88 |88 | 100 | 100|100 |88 |88 |-
Ditpatient urine isclstes 368 | 46 | 66 | 95 | 100 | 100 |88 |90 |92 |95 |98 |90 |90 |99 |77 |78 |79
e 540 | 43 |66 |94 |o9 | 99 |84 [89 |90 |94 |97 |89 |90 o7 |82 |78 |73

-1 drun not bested or ol ndcaled




Scenario

Action

An alternative, nonbacterial etiology is
identified (e.g., pulmonary embolism)

Stop antibiotics

A bacterial infection is identified and
culture data are available

Narrow or broaden therapy as appropriate

A bacterial infection is identified but culture
data are not available (e.g., HAP, non-
purulent cellulitis)

Antibiotic regimen based on likely pathogens
informed by local susceptibility data and other
available data (e.g., MRSA nasal swab results)

Neither a bacterial or a non-bacterial
etiology is identified and the patient is
better

Stop antibiotics and monitor (avoid pre-
determined courses of antibiotics)

Neither a bacterial or a non-bacterial
etiology is identified and the patient is not
better

* Additional work up for infectious disease
processes

* Additional workup for non-infectious causes

* 7 day antibiotic course for most




The New Antibiotic Mantra: Shorter is Better

CLINICAL GUIDELINE AC Pf:2;:i;‘fi:r§.°¢'$ﬁ,:fmii¥f§‘?z®

Appropriate Use of Short-Course Antibiotics in Common Infections:
Best Practice Advice From the American College of Physicians

Rachael A. Lee, MD, MSPH; Robert M. Centor, MD; Linda L. Humphrey, MD, MPH; Janet A. Jokela, MD, MPH;
Rebecca Andrews, MS, MD; and Amir Qaseem, MD, PhD, MHA; for the Scientific Medical Policy Committee
of the American College of Physicians*

Lee RA. Ann Intern Med. 2021

© Tufts Medicine 2022 | Private and confidential. Not for redistribution.



Duration of Antimicrobials for Common
Infectious Diseases

Shorter Is Better

Diagnosis Short(d) Long(d) Result #RCT

CAP 3-5 5-14 Equal
Atypical CAP 1 3 Equal
Possible PNAin ICU 3 14-21 Equal
VAP 5-8 10-15 Equal
Empyema 14-21 21-42 Equal
Cystic Fibrosis Excerbation 10-14 14-21 Equal
cUTI/Pyelonephritis Sor7 10or 14 Equal
[ntra—agd Infection 4 8-10 Equal
Complex Appendicitis 1-2 5-6 Equal
GNB Bacteremia 7 14 Equal

Cellulitis/Wound/Abscess 5-6 10 Equal

Osteomyelitis 42 84 Equal

Osteo Removed Implant 28 42 Equal

Debrided Diabetic Osteo 10-21 42-90 Equal

Septic Arthritis 14 28 Equal

Bacterial Meningitis (peds) 4-7 7-14 Equal
)

AECB & Sinusitis >7 Equal

Variceal Bleeding 2-3 5-7 Equal
Neutropenic Fever AFx72h/3d +ANC>500/9d Equal

Post Op Prophylaxis 0-1 Equal 55%
Erythema Migrans {Lyme) 7-10 Equal

P vivaxMalaria Equal 1

Total: 22 Conditions >130 RCTs.

Presentation title lorem ipsum dolor sit amet miralet | © Tufts Medicine 2022 | Private and confidential. Not for redistribution. https://www.bradspellberg.com/shorter-is-better



Tufts and Massachusetts DPH

SHORTER IS SMARTER

Short
duration

Available
evidence

Condition

Mortality

Length of
stay

Clinical
success rate

Relapse rate

SUMMARY OF APPROPRIATE USE OF SHORT-COURSE
ANTIBIOTICS IN COMMON INFECTIONS

Adverse avents

Tufts Medical Center Antimicrobial
Stewardship Team Advice

Acute exacerbation S days GOLD guideline' | Mo difference in Limitedy” No difference Mo difference Mo difference in Clinicians should limit antibiotic treatment
of chronlc bronchitis mortality between | insufficiant data |in clinical in one-year adverse avents duration to 5 days when managing patients
(AECB) or chronic =20 RCTs groups’ improvement exacerbation rate |between groups® | with COPD exacerbations and acute
pulmeonary (N=1.008y= between groups' | between groups® uncomplicated bronchitis who hawve clinical
obstructive disease signs of bacterial infection {presence of
(COPD) increased sputum purulence in addition to
increased dysprea, and/or increased sputum
wolume).”
Community-acquired 3-S5 days IDSASATS Lower mortality Mo difference Mo difference Mo difference Fewer adwverse Clinicians should prescribe antibiotics for CAP
preumonia (CAP) guideline' n short-course im lergth of ICU [in clinical n relapse rates events in short- for @ minimum of 5 days. Extension of therapy
group’ stay between improvement bebtween groups*® | course group’ after 5 days of antibiotics should be guided by
14 RCTs groups® between groups' validated measures of clinical stability, which
(M=8732Y nclude resolution of vital sign abnormalities,
ability to eat, and normal mentation.
Urinary Tract 3-5 days or IDSASESCHID Limited? Lirmited” Mo difference Mo differenice in Mo difference in In women with uncomplicated bacterial
infection (UTI): single-dose, guideline' insufficient data insufficient data |in clinical rate of recurrent adverse events cystitis, clinicians should prescribe short-
bacterial cystitis depending improvement UTI within 30 between groups®™ | course antibiotics with either nitrofurantoin
on antibiotic 3 recent RCTs' between groups | days' for 5 days, trimethoprim-sulfamethoxazole
selected except in {THMP-SMZ) for 3 days, or fosformycin as a

patients with
complicated UTI

single dose.”

Ulinary tract 5-T days or IDSASESCHMID Limiteds Limiteals Mo difference Mo difference in Mo difference For pyelonephritis or fiebrile UTI in both
infection (UTI): 10-14 days guideline’' insufficient dafa insufficiant data |in clinical rate of recurrent in adverse males and fermales, duration of therapy
pyelonephritis or depending improvement pyelonephritis events between will vary based upon agent and antibiotic
febrile UTI on antibiotic 9 RCTs {N=1,814)" between groups | within 20 days groups™™® susceptibilities. Give flucroguinolones for 5-7
selected except in days, TMP-5MZ for 14 days, or beta-lactams
patients with {e.g. cephalexin) for 10-14 days.o"
complicated
uTRER
Nonpurulent cellulitis  5-& days IDSA guideling' Limiteds Limitedy” Mo difference Limitedy’ Gastrointestinal In patients with nonpurulent cellulitis,
insufficient data insufficient data |in clinical inswificient data adverse events clinicians should use a 5- to 6-day course
NICE guideline' improvement were less frequent | of antibiotics active against streptococci,
between groups' or similar with particularly for patients able to self-monitor
4 RCTs (M=1,412) G-day tedizolid and who have close follow-up with primary
than 10-day care.”
linezolid"
Debrided diabetic 21 days 1 RCT {MN=93)= Limiteds Limitedy” Mo difference Limited)’ Mo difference in In 2 randomized controlled pilot trial, a

osteomyelitis

RCT: Randomized Clinical Trial
*Direct recommendation from ACP Guidelines
=*Direct recommendation from the IDSA

February 2024

insufficient data

Tufts

insufficient data

Medical
Center

in clinical
improvements in
between groups

insulficient data
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adverse events

postdebridement systemic antibiotic therapy
course for diabetic foot osteomyelitis of

3 weeks gave similar {and statistically
noninferior) incidences of remission and
adwverse events to a course of 6 weeks™

Compiled from ACP and other literature

https://infectioncontrolma.org/docs/Shorter-is-Smarter-2024.pdf



Prevalence of Antibiotic Allergy

* Penicillin is the most commonly reported antibiotic allergy
* 1in 10 US population reported allergy to penicillin

« But only <1% of the population has true penicillin allergy

* 95% of these individuals tolerate beta-lactam antibiotics
» IgE mediated penicillin allergy wanes over time, 80% tolerate penicillin after 10 years
* Reported allergy was not a true allergy

Zhou L et al. Allergy. 2016 Sep;71(9):1305-13
Sacco KA et al. Allergy. 2017 Sep;72(9):1288-96
Shenoy ES et al. JAMA. 2019 Jan 15;321(2):188-99
© Tufts Medicine 2022 | Private and confidential. Not for redistribution. Khan DA et al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-93




Why Mislabeling of Antibiotic Allergy Matters

Personal Health Implications Public Health Implications

Castells M et al. N Engl J Med. 2019 Dec 12;381(24):2338-51

Macy et al. J Allergy Clin Immunol. 2014 Mar;133(3):790-6

Blumenthal KG et al. Clin Infect Dis. 2015 Sep 1;61(5):741-9

Blumenthal KG et al. Ann Allergy Asthma Immunol. 2015 Oct;115(4):294-300
MacFadden DR et al. Clin Infect Dis. 2016 Oct 1;63(7):904-10

Blumenthal KG et al. BMJ. 2018 Jun 27;361:k2400

Blumenthal KG et al. Clin Infect Dis. 2018 Jan 18;66(3):329-36

© Tufts Medicine 2022 | Private and confidential. Not for redistribution. Mattingly TJ 2% et al. J Allergy Clin Immunol Pract. 2018 Sep-Oct;6(5):1649-1654.c4




Estimating the impact of vaccines in reducing antimicrobial resistance and ... .. orvocnes oo s s o scremac s
antibiotic use: technical report =

10 October 2024 | Technical document ;ﬁy

Protect individuals
Protect vaccinated individuals
from getting sick and can reduce
pathogen transmission

: o : g Sy
66 The best infection is the one that doesn't occur...When we e Gim
'®)

Prevent complications —— ¢—  Safeguard communities

vaccinate people, then they don't develop infections and they et complcatons cloguardcommuri

secondary infections transmission through
Decrease infections herd immunity

d("].'t I.eqllire anﬁbiotics. ,, cuuse? by. both resi':fclnr and
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Introduction and deployment of 44 vaccines against 24 pathogens could:

Decrease antibiotic use
Diseases prevented by vaccination
do not require anfibiotic treatment

Avert more than half a million deaths from drug-resistant infections annually !

Reduce resistance evolution
and spread
Decrease exposure of
pathogens residing in and
on the body to antibiotics

Cut AMR-related healthcare costs and productivity losses by billions of dollars

Reduce the number of antibiotics needed to treat infections by 2.5 billion doses

that select for resistance
annuall <o\ ¢ N

Decrease individual risk Preserve antibiotics
and transmission of Current antibiotics can remain effective
resistant pathogens for langer, new antibiotics can efficiently

tackle infectious disease

Source: Reproduced with permission from Frost et al. 2022 (22).




Hand Washing & Environment of Care

® N

- (a)
“ OVERUSING AND . A systematic review found that on average, adherence to handwashing
MISUSING practices by healthcare workers is only 40% - although self-reported rates
are frequently near 100%.
Source: Eramus v, Daha T), Brug H, et al., Systematic reviaw of studies on compliance
with hand hygiene puidelines in hospital care, nfection Control and Hospital Epidemiofogy,
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POORHYGIENE  UNCLEAN Levels of hand hygiene Compliance in
, SNOLe healthcare facilities for high-income countries

/) sereap el rarely exceed 70%
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Handwashing education in the community can
prevent about:

30% of diarrhea-related sicknesses
20% of respiratory infections.




Take Away

We are living in the Era of Antimicrobial Resistance

Reflect on our own clinical practice and potential contributions to AMR
PAUSE every time we prescribe an antibiotic

Think about spectrum, duration, optimal dosing

Broader is not always better or safer

Human colonization with microorganisms is common

Positive culture is NOT equal to infection

Reassess whether a diagnostic testing is necessary/indicated.
Address antibiotic allergies

WASH your hands!

Vaccinate!
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