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Objective

Describe causes of antimicrobial resistance and at least one
way it can be slowed.
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A call for help...

* 65-year-old woman, hospitalized for COVID

* Quickly intubated and admitted to ICU with severe respiratory
complications

« After several weeks in isolation in the hospital, transferred to
acute rehab

« Daughter gets a call — “Your mom has a resistant infection
called Candida auris... you can’t see her.”

« \What can be done?
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B C. auris, first identified in 2009 in Asia, has quickly
become a cause of severe infections around the world.

A GLOBAL THREAT

. : : ] Investigators still do not know why four different strains of
B C. auris is a concerning drug-resistant fungus: C. auris emerged around the same time across the globe.
All four strains have been found in the United States, likely
introduced through international travel and subsequent
spread in U.S. healthcare facilities.

&  Often multidrug-resistant, with some strains (types)
resistant to all three available classes of antifungals

® Can cause outbreaks in healthcare facilities

® Some common healthcare disinfectants are less
effective at eliminating it

® Can be carried on patients’ skin without causing
infection, allowing spread to others

CASES OVER TIME

C. auris began spreading in the United States in 2015. Reported
cases increased 318% in 2018 when compared to the average
number of cases reported in 2015 to 2017.
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US Sales of Medically Important Antibiotics for Use in Human Medicine and
Food-Producing Species
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Antibiotic Resistance Spreads Easily Across the Globe

Resistant bacteria and fungi can spread across countries and continents through people, animals, and goods.

One billion people cross through international borders each year. This includes
350 million travelers arriving in the United States through more than 300 points of entry.

A resistant threat anywhere can quickly become a threat at home.
Global capacity is needed to slow development and prevent spread of antibiotic resistance.




1.27 million deaths a year are associated with

bacterial antimicrobial resistance

Deaths {@leper 100000 papulation)

GED super-region

3 Central Eunope, eastem Europe, and central Asia
= High intome

B Latin Armerica and Caribbean

3 Narth Affrica and Middle East

B South Asia

B Scutheast Asia, east Asia, and Oceania

= Sub-Saharan Africa

Resistanoe
B Attributable to resistance

Pathagen-attrbutah ke faction of AMR d eath sattriutable to res B tance

[Pathogen-atbriutabbe fraction of A MR deaths associabed with msistance

{20 <

010+

Certtral furape, High incame Latin America Morth Africa South Asia Southeast Asia, Sub-Sabaran Africa
eastern Eurape, and and Caribbean ard Middle Ease st Asia, and Oomania
ceribral Asia

Lancet 2022; 399: 629-55 Published Online January 20, 2022 https://doi.org/10.1016/
S0140-6736(21)02724-0




Coverage gaps in empiric antibiotic regimens used to treat serious bacterial
Infections in neonates and children in Southeast Asia and the Pacific
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« Urban dengue is common in most countries
of the Americas, but rare in the United
States

« Qutbreak in Nuevo Laredo, Tamaulipas,
Mexico, and Laredo, Texas, United States —
contiguous cities that straddle the
international border

 Incidence of recent cases, indicated by
immunoglobulin M antibody serosurvey, was
higher in Nuevo Laredo

- But the vector, Aedes aegypti, was more
abundant in Laredo

« Environmental factors that affect contact
with mosquitoes, such as air-conditioning
and human behavior, appear to account for
this paradox

« Prevalence of dengue in the United
States is primarily due to economic,
rather than climatic, factors

Reiter P, Lathrop S, Bunning ML, Biggerstaff BJ, Singer D, Tiwari T, et al. Texas Lifestyle Limits Transmission of Dengue Virus. Emerg Infect Dis.
2003;9(1):86-89. https://doi.org/10.3201/eid0901.020220



HOW DO WE TAKE A
GLOBAL PROBLEM AND
MAKE LOCAL CHANGE?



System
challenges

» Limited health worker education on AMR
« Poor water, sanitation and safe

waste management

» Poor IPC programmes and practices

= Weak immunization programmes

= Limited health service coverage and lack

of financial protection for the entire
population

» Lack or insufficient health-care services,

diagnostics and antimicrobials and
trained health workers

Use of substandard or falsified
diagnostics and antimicrobials

» Weak referral systems

Limited labratory capacity

Limited health worker education in
appropriate diagnostics and in
interpreting or using results

Poor diagnostic services

wWeak regulation of over-the-counter
[OTC) medicines

Mo guality-assured treatment,
standardized treatment guidelines
or stewardship

Inappropriate prescribing of antimicrobials

gﬁ Prevention

i} of infection

Access
to health
services

Diagnosis

Treatment ED

People's
challenges

« Poor health education
« WMo access to clean water or sanitation
» Poor adherence to practices to prevent

transmission of infection

« Poor access or missed vaccinations and

vaccing hesitancy

» Catastrophic out of pocket spending on

health services, diagnostics or medicines

« Poor access to and lack of awareness of

available local health services

» Loss to follow-up

» Incorrect or delayed diagnosis

» Poor access to local diagnostic services
» Limited awareness of the importance of

timely, accurate diagnosis

« Inappropriate self-medication (eg. use of

OTC or leftover antimicrobials, incomplete
treatment cycle)

» Increased risk of suboptimal treatment.

leading to complications or longer
recaovery

Higher risk of morkidity or mortality due
to infections that are difficult to treat or
untreatable

People-centered
approach to addressing
antimicrobial
resistance in human
health: WHO core
package of
interventions to
support national action
plans. Geneva: World
Health Organization;
2023. Licence: CC BY-
NC-SA 3.0 1GO



Clearly defined
standards and
quality incentives
from Health
System Leaders

Develop tools and
education for E
BOTH clinicians ™
and patients

Provider data —
easily accessible, n,
transparent, L7
focused feedback

Engagement of
local site
champions

Leverage the EMR
and electronic
resources

Sustainability



The Four Moments of .

Antibiotic Decision
Making

4”7bulatory cat®

1.

Does my patient have an infection
that requires antibiotics?

Do | need to order any
diagnostic tests?

If antibiotics are indicated, what is
the narrowest, safest, and shortest
regimen | can prescribe?

Does my patient understand what
to expect and the follow-up plan?
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r
. What’s the harm In

treating a viral infection
with antibiotics?

Adverse drug events
Antibiotic-associated diarrhea
Yeast infections
Rash/allergic reaction

Disruption of normal bacteria that

colonize the intestinal and upper
respiratory tract

Selection for antibiotic-resistant
bacteria

Clostridioides difficile infection

v = ADVOCATEHEALTH



Increased Health Care Costs and Adverse Drug Events Associated
With Inappropriate Antibiotic Selection in Privately Insured Adult

Patients
Excess cost per Excess national
patient costs (2017) Adverse events
. - Mauseavomiting /abdominal pain,
ST = s C. difficile infection, non-C. difficile diarrhea
Sinus infections 118 £19.1 million MNausea/vomiting/2bdominal pain

0 2023 The Pew Charitable Trusts



Adverse patient outcomes

Inappropriate antibiotics were associated with an increased risk of
adverse drug events:

Clostridioides difficile infection (C. diff),
formerly known as Clostridium difficile, is a
potentially life-threatening infection that can
be caused by antibiotic exposure.

The Centers for Disease Control and Prevention classifies C. diff as one
of the top five most urgent pathogens.

Patients who received inappropriate antibiotics for pharyngitis (sore throat) were
significantly more likely to get a C. diff infection:

8X higher risk 3X higher risk
(children) (adults)
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When Is a diagnostic test indicated? I

When it changes management

Is the patient high risk for hospitalization
or have significant comorbidities?

Is there an Immunocompromised patient
In the home?

If the patient requests a test, is It covered
by Insurance?

v = ADVOCATEHEALTH



Communication Is -

~ key!

Use effective communication
strategies to address patients’ beliefs
and concerns

- Wanting to feel that their
symptoms are being taken
seriously

- Understanding conflicting
practices among clinicians
regarding provision of antibiotic
prescriptions

- Worries about becoming sicker
or not being able to reach a
clinician

»'= ADVOCATEHEALTH



Treating your symptoms- for Adults only

Here are some medicines and other ways to treat your symptoms. Do not use if the box is not checked

Tell your doctor if you have problems with high blood pressure, diabetes, or other health problems

Try to use medicine that only takes care of your symptom. Medicines such as Tylenol Cold&Flu®, that
treat many symptoms can cause side effects

Acetaminophen is the drug in Tylenol®. It is also used in other medicines for fever or pain. Too much
acetaminophen can harm your liver. Do not take more than ordered. Check the medicine label to see if it

has acetaminophen in it

Look on the medicine label to find the active ingredient listed in the "Use" boxes below

Drug Facts

Active ingredient (in each tablet)
Chiorpheniramine maleate 2 mg. saiy

Purpose
-...Antihistamine

Show this sheet to your pharmacist if you need help finding the right medicine

If you have

Use

Such as

Comments

Aches,Pain,Fever

Acetaminophen

Tylenol®

Ibuprofen

Advil®, Motrin®

Naproxen

Aleve®

Sore Throat

Throat Lozenges

Cepacol Throat Lozenges®

Throat Sprays

Chloraseptic Spray®

Herbal tea with honey

Throat Coar®

Gargles

Warm Salt Water Gargle

O
O
0
O
[m]
[m]
[m)
0O

Guaifenesin and
Dextromethoraphan

Mucinex DM®, Tussin DM®,
Robitussin DM®

Guaifenesin

Mucinex®

Helps thin mucus

OTC Checklists for Adults, Teens, Peds

Treating your symptoms- for Adults only

If you have Use

Such as Comments

Itchy, Irritated, Dry Eyes Ketotifen Eye Drops

Alaway®, Claritin Eye®, Helps with itchy eyes

Zaditor®, Zyrtec Irchy Eye®

Eye drops with
naphazoline or
tetrahydrozoline

. Ca

Naphcon-A®, Opcon-AB,
Visine®, Clear Eyes®

Helps with red eyes

Ocular Lubricant

Artifical Tears Helps with dry eyes

Cool or Warm
Compress

5 tol() minutes each
hour, as needed

Fexofinadi

Allergy Sy

1y

Allegra®, Aller-Ease®

such as

£
runny nose, itching, Loratadine

Claritin®, Alavert®

post-nasal drip
Cetirizine

Zyrtec®

Levocetirizine

Xyzal®

Chlotrpheniramine

Chlor-Tab®,
Chlor-Trimeton®

Found in many
OTC allergy meds

Steroid nose spray with
triameinolone, budesonide
or fluticasone

Flonase® Nasocort®,
Rhinocort®

Antihistamine+

Allergy Symptoms
Decongestant

with stuffy nose

Allegra-D®, Claritin-D®,
Zyrtec DR

Other tips:

Dextromethorphan

Delsym®, Robitussin®,
Vicks Forumla 448

Use for dry cough

Menthol

Vicks Vapor Rub®,
Cough Drops

Pseudoephedrine

Sudafed®
Decongestant-12 hour

Must buy at the
pharmacy with
photo ID

Chlorpheniramine

Coricidin®, Chlor-Tab®,
Chlor-Trimeton®

How long will my symptoms last?
Fever: Up to 5 days (most often 2 to 3 days)
Sore throat: Up to 9 days (most often 5 to 6 days)
Cough: Up to 2 weeks (most often 7 to 14 days)
Runny nose: Up to 2 weeks (most often 5 to 7 days)

Decongestant nose
spray with
xylomerazoline,
oxymetazoline or
phenylephrine

Afrin® Allerest® or
Orrivin® Nasal Spray

Neo-Synephrine®

Use up to 5 days

Nasal Irrigation

Saline Irrigation or
Nose Spray

More info on the back of this sheet

Call your doctor if you have any of these
* Short of breath

*® Chest pain

® Shaking chills

® Fever of 102 or more with other symptoms
® Coughing up blood (more than a streak)

* Getting better and then get worse

Carolinas HealthCare System complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, natienal origin,

age, disability or sex.

ATENQION: si habla espariel, tiene a su disposicidn senvicios gratuitos de asistencia lingiistica. Llame al 1- 800-821-1535.
CHIU ¥: Néu ban néi Tiéng Vigt, cé cdc dich vu hd tro ngén ngr mign phi danh cho ban. Goi b 1- 800-621-1535.

@ Atrium Health
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Recommended Management of Acute Uncomplicated Rhinosinusitis in Pediatrics and Adults

fFmaoxicillin or Samoxkcilin-Clavulanate is rmosmmendead

Patient presents with signs/symptoms of acute rhinosinusitis of duration < 4 weeks
Puruient nasal drainoge (coudy or coloved) occompanied by nasal obstruction (cangestion, hlockoge, stuffiness), fockal pain-pressure fufiness
f{involving anterior face, periorbital or manifest with headache), or both

¢ 1 5 ¢

Worsening symptoms such

Severe -.nr.a!?m-. l.?'..ll.ﬁs : as new onset fever, cough, Persistent symptoms W“M(Iﬁ
3-4 days with fever > 102 or nasal discharge after lasting = 10 days without ““mmm
bent nass .
DENS PUri g 0999 initial improvement of viral chinscal improvement
discharge or facial pain '
URI lasting 5-6 days. ; z
Diagnose Viral
Diagnose Acute Bacterial Rhinosinusitss (ABRS) Rhinosinusitis (VRS)

i

Amaoxicillin or Amoxicilin-Clavulanate is recommended § Consider watchful E E « No antibiotics
- waiting for mild, + 1+ *Provide supportive
i uncomplicated cases i | care for symptom relief
E with reliable follow-up . E with over-the-counter
' withnd8to72hours : ! medications

4

Antibiotics should be started if no improvement during

observation or symptoms worsen

Adults:
w  kild to sl erate:
o damaxicillin-dasulanate B75-13% mg oral BID x 5-7F days
w Speyere with feser = 103°F and threat of suppurative
carmplications, = 65 years of age, rescent hospitalization,
antibiofic use in the past manth ar in those
1T LN O CaeTRro mj s
o High-dose amaxiclin-clavulanate 2125 mg aral
BiD x 5-F days for adeguate ooverage of penidllin nan-
susceptible £ areurmamndoe.
w Altermate Theragy (resernasd for patients whao fail first-line
therapy or Tar penicllin allergy]:-
o Doocpcycline 100 mg cral BID = 5-F day< or
o Lewafloxscn S00 mg aral daiby x 5-7 days

Bediatrics
s Uncormgplicated, mald o moderate in children = 2 years

whay do mok attemd daycare and have not been trested
with antimiorobials within the a4 wesks:
o High-dose amaxicllin (S0 mgfkg/day oral divided BID —
ek 2 gramis per dase] = 10 days=
= Moderate to sewere symptaoms or children < ¥ pears,
attend daycare, recent hospitalication, thiose treasted with

antimicrabials within the Last 4 wesks, or those Failimg
first-dins treatmesent:

o High-dose amaxicllin-clavulanate S rmgkg day

jamawicillin component) oral divided Bil o 10 days
= Altermate Therapy (reserved for pendcillin alllergy or those
failling first-line treatrment |

o Third-generation cephalosporin +f- clindasmrpcin 30-410
ek dary oral dividesd TID x 10 day=s

o Levofloxscn 10 mgdkg/dose oral ance daily [= 5 yeark]
and 10 mgfkgfdase aral BID (= 5 years)] x 10 days




Why should the C-suite care?

1) Inappropriate inpatient antibiotics = increased
resistant infections = increased hospitalization

= VBP penalty
2) Inappropriate outpatient antibiotics
= increased adverse events
= increased visits/ED visits/pharmacy expenditures

= increased HAIl and hospitalizations

* 30-day health expenditures higher among
inappropriate antibiotic prescribing (518-67 per
patient for bacterial infection, ~S40million)

3) PATIENT EXPERIENCE

Wake Forest University
School of Medicine

1) ASHE 2022 Jan 12;2(1):e5 ©) Atrium Health
2) Butler et al CID 2023;76(6):986-95




@ JAMA Network:

From: Association of Inappropriate Outpatient Pediatric Antibiotic Prescriptions With Adverse Drug Events and
Health Care Expenditures

JAMA Netw Open. 2022;5(5):e2214153. doi:10.1001/jamanetworkopen.2022.14153

Table 3. Annual National Attributable 30-Day Expenditures of Inappropriate Antibiotic Prescriptions
Among the US Commercially Insured Population, Aged 6 Months to 17 Years®

Attributable expenditures, 2018 US $

Inpatient Emergency Outpatient Outpatient
Index diagnoses medical department medical pharmacy Total
Bacterial infections
(primary analysis)
Suppurative OM 1235313 777904 7846200 15441 487 25300317
Pharyngitis -750188 2564653 6706388 12752577 21271338
Sinusitis -503873 277773 407 416 6899 358 7078513
Viral infections
(secondary analysis)
Influenza -98 806 -53888 1132300 615754 1594541 Abbreviations: OM, otitis media; URI, upper
Viral URI 5430897 439555 8243074 5023360 19132099 respiratory infection.
Bronchiolitis -334451 48984 88877 159028 -37871 2 Bronchiolitis cohort was restricted to ages 6 months
Bronchitis 1059296 ~2593873 ~4624124 2988452 -3173797 to 3 years; bronchitis cohort was restricted to ages
- 51017 years. The 95% confidence intervals are
Non-suppurative OM  -16270 -962 935 -17980659 3569023 -15395 644

presented in eTable 16 in the Supplement.

Table Title:
Annual National Attributable 30-Day Expenditures of Inappropriate Antibiotic Prescriptions Among the US Commercially Insured
Population, Aged 6 Months to 17 Years@Abbreviations: OM, otitis media; URI, upper respiratory infection.

a Bronchiolitis cohort was restricted to ages 6 months to 3 years; bronchitis cohort was restricted to ages 5 to 17 years. The 95%
confidence intervals are presented in eTable 16 in the Supplement.
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Hospital B
(community
hospital)

H H B 1
Hospital A
{academic

medical center)

Hospital D
(surgical specialty
hospital)

Hospital C
(community
hospital)




The future of healthcare I1s outside .

the hospital...

US hospitals facing BIL
Hospital inpatient growt
Monumental (but very s

_LIONS of dollars in losses
n slow, but LOS increasing

ow) shift from FFS to VBP

Outpatient volumes predicted to grow by 15-20% over next

decade

Home care services also estimated to grow up to 20%
Massive increase In telehealth and Al based platforms

Vizient Impact of Change Forecast 2022: https://www.sg2.com/wp-
content/uploads/2022/11/2022_|oC_Forecast_Media.pdf
https://www.aha.org/guidesreports/2022-09-15-current-state-hospital-finances-fall-2022-update
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The future is virtual...

* Telemedicine/Telehealth
* E-visits/E-consults

* Virtual Visit/Virtual Care
* Hospital at Home

v = ADVOCATEHEALTH



Improving antibiotic use for sinusitis and upper respiratory tract
Infections: A virtual-visit antibiotic stewardship initiative

E

i §

 Bundled stewardship
Intervention to improve
antibiotic use in E-visits for
URTIs mmmmmm

«  Adult patients who h c o
completed E-visits for Spedmgeshwienmbn: 00 A8 oS AMS
“cough,” “flu,” or “sinus &

symptoms” at

5

3

Proportion with inappropriate
antibiotic prescription

3 3

iving preferred

t rece

agent for preferred duration
B

Percen

)
0 S w3

Wasylyshyn Al, et al. Infect Control Hosp Epidemiol. 2022 Dec;43(12):1890-1893. doi:

10.1017/ice.2022.19 + ADVOCATEHEALTH



Know What Affects Health

SOCIOECONOMIC

FACTORS 10%

PHYSICAL
CLINICAL
R ENVIRONMENT

(N HEALTH
, BEHAVIORS

Q)

N
|

Source: www.cdc.gov/chinav

Sy FA%NE ENaEanNnnr l\/alth



Socilal Determinants of Health

Social

Determinants of
Health (SDH)

are conditions in
the environment
in which people
live, work, play,
and worship that
affect a wide
range of health
and quality of life
outcomes.

- Healthy People 2020

Our environments cultivate ourcommunities and our communities
nurture our health.

When inequities cre low and commenity
ossels ore high, beclth cutcomes ore best.
Whea inequities ond (ommmenity
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Social Determinants of Health

Neighborhood Community
Esctzrt\)%mc and Physical Education Food and Social Hesaltht:':re
ty Environment Context 4
fousing Litera [ Social Health
integration coverage
Support Provider
systems availability

Community Provider
engagement  linguistic and
cultural
competency

Stress Quality of care
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Disparities in vaccination coverage among children
persist and are widening for some groups

Clinicians can help reduce disparities by:

« Emphasizing strong clinical recommendations

« |dentifying additional venues for vaccine
administration

- Enhancing reminder and recall interventions

CDC.g0V | ma— By /menT24403 MMWR

NOVEMBER 3 2023

Vaccination Coverage by Age 24 Months Among Children Born in 2019 and 2020

Vaccination coverage among children remains high, but disparities persist and are widening for some
groups. Lower vaccination coverage was seen among children living below poverty level, children insured
by Medicaid, other insurance, or with no insurance, children in rural areas, and Black, Hispanic, and
American Indian/Alaska Native children.



Do we have pharmacoequity In
antibiotic prescribing?

* White outpatient patients more likely to be prescribed
antibiotics when not indicated

* Prescribing may be affected by provider characteristics
and provider training

 Differences in prescribing by SES, insurance, and
where you live



What Is Pharmacoequity?

Patient Factors

* Race & Ethnicity
Educational Attainment
Employment Status
Trustworthiness
Language & Literacy

“Ensuring all individuals,
regardless of race and
ethnicity, socioeconomic
status, or availability of
resources, have access to the
highest-quality medications

required to manage their health Social Policy Factors
needs” « Transportation Access

* Pharmacy Access
* Income & Wealth

Determinants of
Pharmacoequity

* Neighborhood Factors
* Criminal Justice

é\%

Essien UR, Dusetzina SB, Gellad WF. A Policy Prescription for Reducing Health Disparities—
Achieving Pharmacoequity. JAMA. 2021;326(18):1793—-1794. doi:10.1001/jama.2021.1776

Health Systems Factors

Provider Bias
Geographic Access
Staff Diversity
Research Infrastructure
Quality of Care

Health Policy Factors

* Insurance Coverage
* Payor Benefits

* Drug Development

» Research Regulation

* Drug Pricing

o
N\

Atrium Health.
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