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In March 1942, Mrs. Anne Miller of New 

Haven, Connecticut, was dying of 

streptococcal bacteremia. 

Desperate to save her, doctors 

administered an experimental drug: 

Penicillin, which Alexander Fleming 

discovered 14 years earlier. 

Next morning her temperature had 

improved 

Within 48 hours she had recovered 

becoming the first person in the US to 

be saved by penicillin. 

Rather than dying in her thirties, Mrs. 

Miller lived to be 90 years old. 

The Miracle of Antibiotics 
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Ernst Boris Chain

https://www.ncbi.nlm.nih.gov/pmc/arti

cles/PMC11339718/

Howard Florey Norman Heatly
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https://www.thelancet.com/series/antibiotic-

resistance?dgcid=tlcom_infographic_amr2024_lan

cet
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Integrated, unifying approach that aims to 
sustainably balance and optimize the 
health of people, animals and 
ecosystems. 

It recognizes that the health of humans, 
animals, and the wider environment are 
inherently linked and interdependent
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One Health Approach



One Health Quadripartite 
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WHO Reference Number: 
WHO/EURO:2024-9510-49282-73655
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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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Meanwhile… the population keeps aging
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Deaths Attributable to AMR
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Improve quality, speed, and affordability 

Diagnostics 
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Vaccines 

Presentation title lorem ipsum dolor sit amet miralet  |  © Tufts Medicine 2022  |  Private and confidential. Not for redistribution.25



Global Targets Proposed 
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Antibiotic Resistance in the US  
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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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The future of CDC AR threats reporting 

Presentation title lorem ipsum dolor sit amet miralet  |  © Tufts Medicine 2022  |  Private and confidential. Not for redistribution.38



Clinician Action 
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Outpatient prescription rate of ALL antibiotic 

classes dispensed in US pharmacies 
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https://arpsp.cdc.gov/profile/antibiotic-
use/all-classes?tabsection-27=2



Of prescribed outpatient antibiotics 

(includes ED) were not needed at all

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.html
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Resistance to many key antibiotics has increased 

over time  
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https://www.pnas.org/doi/10.1073/pnas.1717160115
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Serious Adverse Events 
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Every additional day of excess antibiotic 

exposure increases risk of ANY adverse event
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Critical Action by Clinicians
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Help optimize antimicrobial therapy, ensuring the best clinical outcome for the 

patient while lowering the risk of subsequent development of antimicrobial 

resistance

The 5 “R’s” of Stewardship 

Right drug at the 

Right time with the 

Right dose for the 

Right bug for the 

Right duration

Antimicrobial Stewardship Programs Goals 



Diagnosis 

Choice of 
antimicrobial

Antibiotic  
Allergies

Dosing 

Length of 
therapy 

Colonization 
vs infection  
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CDC September 17,2024

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

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


Diagnostic Stewardship - Optimizing diagnosis by improving the 

process of ordering, laboratory performance, and reporting of diagnostic test
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Indication-based Clinical Decision Support for 

Infectious Diseases Diagnostics has become Best 

Practice

57

Urine testing 

Viral respiratory testing

C diff  testing  

Blood cultures 



Gram positive Gram negative Yeast Resistance Genes

Enterococcus faecalis*

Enterococcus faecium*

Listeria monocytogenes

Staphylococcus

S. aureus

S. Epidermidis*

S. lugdunensis*

Streptococcus

S. agalactiae

S. pyogenes

S. pneumoniae

Acinetobacter baumannii complex

Bacteroides fragilis*

Enterobacterales

Enterobacter. cloacae complex

Escherichia coli

Klebsiella aerogenes*

Klebsiella oxytoca

Klebsiella pneumoniae group

Proteus spp

Salmonella spp**

Serratia marcescens

Haemophilus influenzae

Neisseria meningitidis (encapsulated 

only)

Pseudomonas aeruginosa

Stenotrophomonas maltophili

Candida albicans

Candida auris

Candida glabrata

Candida krusei

Candida parapsilosis

Candida tropicalis

Cryptococcus 

neoformans/gattii

Carbapenemases

KPC

OXA-48 like*

IMP*

NDM*

VIM*

Colistin resistance

Mcr-1*

ESBL

CTX-M*

Methicillin-R

mecA/C

MecA/C and MREJ 

(MRSA)*

Vancomycin R

Van A/B

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

Rapid Diagnostics:

Biofire FilmArray® for Blood Culture 

Identification 2



A Balancing ActA Balancing Act

Appropriate initial 

antibiotic while improving 

patient outcomes and 

healthcare 

Appropriate initial 

antibiotic while improving 

patient outcomes and 

healthcare 

Antimicrobial Therapy
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Unnecessary 

Antibiotics, adverse 

patient outcomes and 

increased cost

Unnecessary 

Antibiotics, adverse 

patient outcomes and 

increased cost



Evidenced based 

practice following:  

National guidelines and 

data 

Institutional guidelines by 

disease state

Antibiogams

Source of infection: 

• Coverage is not always 

needed 

• For MRSA- CAP, intra-

abdominal infections, 

UTIs, non purulent 

cellulitis. 

• For pseudomonas -

CAP, intraabdominal, 

SSTI, UTIs.  

Extended Infusions: 

prolonged beta lactam 

infusions associated with 

lower mortality

Selection and Dosing of Empiric Antimicrobials 
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The New Antibiotic Mantra: Shorter is Better 
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Lee RA. Ann Intern Med. 2021
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Duration of Antimicrobials for Common 

Infectious Diseases 
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Tufts and Massachusetts DPH
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• Penicillin is the most commonly reported antibiotic allergy

• 1 in 10 US population reported allergy to penicillin

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

Prevalence of Antibiotic Allergy
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• 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



Why Mislabeling of Antibiotic Allergy Matters 
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Personal Health Implications

• Fewer efficacious antibiotic options

• More adverse drug reactions 

associated with alternative 

antibiotic

• Sub-optimal clinical outcomes or 

treatment failure

• Use of unnecessarily broader-

spectrum antibiotics

• Increased risk for post-operative 

surgical site infection (50%)

Public Health Implications

• Antibiotic resistance

• Increased risks for Clostridioides

difficile infection

• Increased risks for MRSA and VRE 

infections

• Use of more costly antibiotics

• Increased length of hospital stay
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Introduction and deployment of 44 vaccines against 24 pathogens could:

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

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 
annually
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Levels of hand hygiene compliance in 

healthcare facilities for high-income countries 

rarely exceed 70%

Handwashing education in the community can 

prevent about:

30% of diarrhea-related sicknesses 

20% of respiratory infections. 

Hand Washing & Environment of Care  



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! 

Take Away 
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