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Objectives

. Describe the historical importance of
antibiotics.

. Identify how Midwest played a key role in
antibiotic discoveries.

. Encourage antibiotic research and
development.

To protect and improve the health and environment of all Kansans



The Power of Antibiotics

Disease Pre-Antibiotic Death Rate Death with Antibiotics Change in Death

Community Associated 35% 10% -25%

Pneumonia

Hospital Associated 60% 30% -30%

Pneumonia

Endocarditis 100% 25% -75%

Gram negative 80% 10% -710%

bacteremia

Meningitis >80% <20% -60%

Skin infection 11% <0.5% -10%
Compare to....

Heart attack with fibrinolytics or aspirin -3%

Source: IDSA Position Paper CID 2008;47(S3):s249-65
IDSA/ACCP/ATS/SCMM CID 2010;51(S1):S150-70

To protect and improve the health and environment of all Kansans



Potpourri of Pneumonia Treatment Pre-Antibiotics

« Cold compresses and hot mustard foot baths

« Inhalations of chloroform

« Subcutaneous injections gold, silver, platinum

« Oral mercury, quinine or digitalis

« Mercury chloride to “clean out the intestinal tract”

« “Two or three ounces of good whiskey”
recommended by William Osler in 1901 Edition of

Netopaine Dosr ey~ Principles & Practice of Medicine

« Bloodletting and Leeching remained in Osler’s

1942 Edition
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Source: Dowling H., JAMA; 1972;220(10):1341-45. To protect and improve the health and environment of all Kansans


https://www.facebook.com/doctor.approvedXO

Images Source: barber-shop-
booking.com/resources/articles/from-amputations-
to-enemas-the-origin-of-the-barbers-pole.html

Bloodletting

* Four humors (blood, phlegm, black bile, yellow bile) must
remain in balance to preserve health

* Infection thought to be caused by an excess of blood

 Recommended by physicians, but the “cutter’s art” was below
their station and performed by barbers or barber-surgeons

« Barbers used to place congealed putrid blood in their
storefront until London law passed stating “no barbers shall be
so bold or so hardy as to put blood in their windows”

 Red and white striped pole advertised bleeding services

To protect and improve the health and environment of all Kansans

Source: Dowling H., JAMA; 1972;220(10):1341-45.



Modern Era: Pneumococcal serum

1881 George Sternberg and Louis Pasteur

independently discovered S. pneumoniae

* Dr. Sternberg was also a paleontologist, stationed
as captain at Ft. Riley, Ft. Hays and Ft. Harker
(Ellsworth) where there was a cholera outbreak, he
responded to, his wife joined him and died

 Known as the American Father of Bacteriology

Source: Dowling H., JAMA; 1972,220(10):1341-45 To protect and improve the health and environment of all Kansans
oceansofkansas.com/gm_stern.html. .




Modern Era: Pneumococcal serum

« 1895 pneumococcal serum appeared in H.K Mulford catalog
1913 serum used to treat 19 patients with pneumonia
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Pneumonia mortality with serum and without

S. pneumoniae
P Serum No serum

" Serem serotype

...... T-—- 413 Serotype 1 13% 22%
Serotype 2 28% 40%
Serotype 3 40% 40%

Every dose farnished In Aseptic Glass Syringe with sterile
needls, ready for instant nse.

Source: Grabenstein J & Klugman K. Clin Micro and Infect; 2012;18(5):15-24. To protect and improve the health and environment of all Kansans
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Penicillin’s Path to Product

Fleming’'s Laboratory Museum, St Mary’s Hospital, London UK
Floor below: fungal lab of Dr. CJ La Touche

Source: American Chemical Society acs.org/content/acs/en/education/whatischemistry/landmarks/
flemingpenicillin.html; Dun R., Smithsonian Magazine 2010

To protect and improve the health and environment of all Kansans



Penicillin’s Path to Production

Howard Florey and Earnst Chain’s
Oxford Group

“The mold is as temperamental
as an opera singer, the yields
are low, isolation is difficult,
extraction is murder, the
purification invites disaster, and
the assay is unsatisfactory.”

- John Smith

Source: American Chemical Society acs.org/content/acs/en/education/whatischemistry/ To protect and improve the health and environment of all Kansans
landmarks/flemingpenicillin.html
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THE STORY OF PENICILLIN AND THE

MODERN AGE OF MEDICAL MIRACLES
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Source: science.howstuffworks.com/environmental/earth/geophysics/map.htm To protect and improve the health and environment of all Kansans


https://science.howstuffworks.com/environmental/earth/geophysics/map.htm

Penicillin’s Path to Production
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Penicillin fermentation
deep vat process

Yoo bvit ff T00.000 4tyeeirns _.-@/7/%/;/'4’//42/,0?

hhhistory.com/2016/08/andrew-j-moyer-penicillin-pioneer.html

Gaynes R., Emerg Infect Dis; 2017 May; 23(5): 849-853. &« ”»
peoriamagazine.com/article/moldy-mary-or-simple-messenger-girl M O I d y M d ry

To protect and improve the health and environment of all Kansans



Penicillin’s Path to Production

« 1942: 10 patients treated with American-made penicillin;
distribution determined by penicillin “czar” National Research
Council’s Dr. Chester Keefer

1943: a total of 300 patients had been treated

1944: production in US increased from 21 billion units (1943) —

1.6 trillion units

1945: penicillin estimated to have saved 12-15% Allied soldiers

« March 15, 1945: distributors allowed to sell through normal
trade channels

urce: Dowling H., JAMA; 1972;220(10):1341-45. To protect and improve the health and environment of all Kansans



Streptomycin - the first Aminoglycoside

Home / News & Opinion

New Jersey Makes Streptomyces griseus Its Official State
Microbe

\ i

Grad StUdent AI be rt SChatZ Work|ng Governor Phil Murphy signs a bill honoring the bacterium discovered in his state’s soil, now

known for its antibiotic compounds used to treat tuberculosis.

In his Rutgers basement lab

May 13, 2019 | 2 min read

Source: American Chemical Society acs.org/education/whatischemistry/landmarks/selmanwaksman.html To protect and improve the health and environment of all Kansans
The Scientist the-scientist.com/news-opinion/new-jersey-makes-streptomyces-griseusits-official-state-microbe-65862 '



Streptomycin - the first Aminoglycoside

« William Feldman and Corwin Hinshaw from Mayo visited
in 1943 presenting an opportunity for TB clinical trial

 Waksman assigned this task to grad student Albert EXPERIMENT
Schatz (and rarely visited him where he was delegated to ELEV EN
the basement to avoid researchers from becoming ill from
TB exposure) DARK SECRETS BEHIND

° OCt 19’ 1943 _ 23_year_0|d SChatZ THE DISCOVERY OF A WONDER DRUG
o Isolated streptomycin in the basement,
- Where he frequently slept overnight
- Fermenting 1L flasks with S. griseus

PETER
PRINGLE

ARTHOR HE FR00, INE.

Source: Washington Post washingtonpost.com/local/obituaries/bob-dole-dead/2021/12/05/
3b90ed00-0e55-11e6-8ab8-9ad050f76d7d_story.html

To protect and improve the health and environment of all Kansans



Streptomycin - The First Aminoglycoside

April 1945 Northern mountains of Italy, Bob Dole was hit
by mortar (after volunteering following his first year at KU
where he was pre-med) evacuated stateside to Winter
General Army Hospital in Topeka.

Transferred to Percy Jones Battle Creek Hospital, febrile
to 109, his parents were called to his bedside three times
in anticipation of death.

March 1946 streptomycin started clinical trials - Bob Dole
was third patient to receive (and first person to survive).

Source: Washington Post washingtonpost.com/local/obituaries/bob-dole-dead/2021/12/05/

3b90ed00-0e55-11e6-8ab8-9ad050f76d7d_story.html

To protect and improve the health and environment of all Kansans




East vs. Midwest Pharmaceutical Competition

Eastern Group Midwest Group

Pfizer (Brooklyn, NY)

Lederle (Pearl River, NY)
Bristol-Myers (Syracuse, NY)
Hoffmann-La Roche (Nutley, NJ)
Scuibb (New Brunswick, NJ)
Merck (Rahway, NJ)

Eli Lilly (Indianapolis, IN)
Abbott (Chicago, IL)
Upjohn (Kalamazoo, Ml)
Parke Davis (Houston, TX)

Source: Antibiotic Discovery and Development Springer 2012 To protect and improve the health and environment of all Kansans



East vs. Midwest Pharmaceutical Competition

Midwest Group

Eli Lilly (Indianapolis, IN)
Abbott (Chicago, IL)
Upjohn (Kalamazoo, M)
Parke Davis (Houston, TX)

Initially these companies pooled synthesis
of penicillin

Collaborated on streptomycin synthesis
1947 Parke Davis left the partnership when
it discovered chloramphenicol

By 1952 the three remaining Midwest
groups collaborated on erythromycin until
Upjohn abandoned it as nothing more than

“a weak penicillin”

o Erythromycin went on to become Abbott’s
flagship antibiotic and one of the most
successful of all the golden era’s discoveries

Source: Antibiotic Discovery and Development Springer 2012

To protect and improve the health and environment of all Kansans




East vs. Midwest Pharmaceutical Competition

Eastern Group

Pfizer (Brooklyn, NY) This group split up immediately after

Lederle (Pearl River, NY) working together on penicillin. Their next
Bristol-Myers (Syracuse, NY) antibiotic successes came from soil
Hoffmann-La Roche (Nutley, NJ) .. : :

Scuibb (New Brunswick, NJ) originating from the Midwest.

Merck (Rahway, NJ)

Source: Antibiotic Discovery and Development Springer 2012 To protect and improve the health and environment of all Kansans



Erythromycin: Soil from Philippines, Isolated in Indianapolis

yes LB
we carn /ll[

vour prescriptions

for

Erytllrocin

(ERYTHROMYCIN, ABBOTT)

Abbott's new oral antibiotic
of low toxicity, effective
agoainst a wide range

of organisms.

: Erythrocin,
GR 0.1-Gm. Tablels,

o
ecially Coated
3.040047.4 =

May we serve you?

Streptomyces erythraeus

1949 Filipino physician Dr. Abelardo Aguilar
was studying soil samples from a Molo
cemetery (some accounts it was from his
own backyard) shipped it to Eli Lilly

1952 at Eli-Lilly produced an active
substance called llotycin after Llonggo (now
called erythromycin) active against the
Increasingly problematic penicillin-resistant
Staphylococcus aureus

Source: Antibiotic Discovery and Development Springer 2012

Photo Source: stevelevinestamps-plus.com/abbott-labs-erythrocin-tablets-antibiotic-est-period-of-use-early-1950s/

To protect and improve the health and environment of all Kansans




A Mizzou Field - the First Tetracycline

* Benjamin Duggar (MU mycologist) &
William Albrecht (MU botanist)

* Dr. Duggar retired at age 71 in 1943,
when he read in his retirement notice
commemoration “Dr. Duggar will be
remembered for his noteworthy inquiry
into the physiology of mushrooms” ter: Di - - drug’

* He unretired when he decided he did L e nanges e
not want to be remembered as a S |
“mushroom man”

% " »
Source: MU Archives muarchives.missouri.edu/historic/buildings/sanborn/files/aueromycin.pdf i . ohe L T e
kom u .Com/neWS/m idmiSSOUrineWS/?S-yearS'later'diSCOVery-Of—Wonder'd rug_aureomycin _at_mu_changed_the_ the drug aureomycin, found by conducting experiments on the land. ‘This is the grandmother of soil health,” Reinbott said
world/article_bcdb0b51-62ab-59c6-8aa5-415fa6445e8d.html s -

To protect and improve the health and environment of all Kansans



A Mizzou Field - the First Tetracycline

1945 Duggar contacted

Albrecht for soil samples

* Plot 23, a Timothy plot
(grass for horse feed) had W W Ve =S el O
been used since 1888 e — el T e | Pt e
without fertilizer or treatment | = =" % - :

* 11 samples sent to Duggar
at Lederle

* |n 1948 at age 76 Duggar

published his findings

A SOIL SAMTLE FRDM FLOT 23 15 STOREP LN THE
SMITHSOHIAN INSTITUTION. THE PLOT CONTALNED
BACTERTA USED TO DEVELOP AURECHMYLIN

Source: MU Archives muarchives.missouri.edu/historic/buildings/sanborn/files/aueromycin.pdf
The Missourian komu.com/news/midmissourinews/75-years-later-discovery-of-wonder-drug-aureomycin-at-mu-changed-the-world/article_bcdb0b51-62ab-59c6-8aa5-415fa6445e8d.html

To protect and improve the health and environment of all Kansans



 Named aureomycin because it had a golden aura surrounding bacterial growth
« Soil sample is stored at the Smithsonian

Source: National Museum American History americanhistory.si.edu/collections/search/object/nmah_730591 To protect and improve the health and environment of all Kansans



Chlorotetracycline Aureomycin ®

 FDA approved in 1948

* Five-year-old Tobey Hockett, one of the first
patients treated with Aureomycin

Source: Nelson M & Levy S. Antimicrobial Therapeutic Review 2011; 1241:17-32. To protect and improve the health and environment of all Kansans
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Pharmaceutical Advertising

The wholesomeness of these medicines
originating from soil came to be part of their
ad campaigns, Pfizer (Terramycin)
encapsulated the entire soil-sifting model of
antibiotic discovery linking globally dispersed
soil-gatherers “from Alaska to Australia,
from the banks of the Amazon to the
shores of the Ganges, from the Swamps
of Florida and from the Swiss Alps”
Antiseptically enshrouded mycologists,
bacteriologists, engineers involved in the
scanning, screening, testing and production
were featured as soil-searchers

Source: The Antibiotic Era: Reform, Resistance, and the Pursuit of a Rational therapeutics 2015

To protect and improve the health and environment of all Kansans
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Pharmaceutical Advertising

Doctor, why is Aureomycin best?

“There are many reasons, which may be
summed up by describing this versatile
drug as at present the nearest approach to
a ‘perfect’ antibiotic...Experience has
shown that Aureomycin achieves better
results with lower dosages...without serious
side reactions...and with less likelihood that
disease germs will build up immunity to its
health-restoring powers”

Source: The Antibiotic Era: Reform, Resistance, and the Pursuit of a Rational therapeutics 2015

To protect and improve the health and environment of all Kansans




Terramycin

-----------

ORAL Hl Hl’l~ NSION

« Terre Haute Indiana soil sample

 FDA approved 1950

* First "broad-spectrum” antibiotic

« Pfizer's Terramycin campaign changed
the pharmaceutical marketing landscape

« Psychiatrist Arthur Sackler’'s (father to
Oxycontin’s Richard Sackler) ad agency —
William Douglas McAdams developed ¢hange SATANS =hziimisernts

-alcoholic, raspber; yﬁ red,

campaign materials based on illustrated @ Terram mﬁk

a new, delicious raspberry flavored preparation
for better tolerated broad-spectrum antibiotic
therapy. Each teaspoonful (5 cc.) provides 250
mg. of pure, crystalline Terramycin in the best
of taste. In 1 oz. bottles containing 1.5 Gm.

A3JOZR-1-2-25M

and scientifically written materials, RARTIVERP A1 SUSPENSION

( favored)

disseminated en masse to physicians and N e
the public termed the “advertising blitz” 2 SE,RAPHS e

*Brand of oxytetracycline, amphoter

Source: Antibiotic Discovery and Development Springer 2012 To protect and improve the health and environment of all Kansans
Photo Source: stevelevinestamps-plus.com/pfizer-terramycin-crystalline-antibiotic-est-period-of-use-early-1950s/



Antibiotic Advertising and
FDA Pharmaceutical Reform

Pharma reformers Dr. Max Finland (Harvard)
and Harry Dowling (Univ of IL)

AMA sent monthly “marketing” reports of
physician prescribing habits to
pharmaceutical companies

By 1953 Pfizer abx ads accounted for 50%
JAMA'’s ad revenue

1959-1962 Sen. Kefauver's (D-TN)
congressional reform hearings uncovered
FDA Div. of Antibiotics Director Henry Welch
profited from selected publishing of two
journals he served as chief editor (Antibiotics
and Chemotherapy and Antibiotic Therapy)
FDA at the time only adjudicated safety but
not efficacy

Source: The Antibiotic Era: Reform, Resistance, and the Pursuit of a Rational therapeutics 2015

ANTIBIOTIC
E RA Reform, Resistance,

and the Pursuit of g
Rational

Therapeutics. ) :

i SCOTT H. PODOLSKY

To protect and improve the health and environment of all Kansans



Promoting Growth

Terramycin

« Chickens fed by-products of
terracycline fermentation noted
higher rates of growth than those

not fed the by products
« 2001 - 70% of global antibiotics

(25 million pounds)

non-therapeutic animal use
o 10.5 million pounds in poultry
o 10.3 million pounds in hogs
3.7 million pounds in cattle

(@)

Source: Castanon J. Production Modeling, Education;2007;86(11):2466-2471.

Ronquillo M, Food Control 2017; 72:255-67.
Union Concerned Scientists ucsusa.org/resources/hogging-it-estimates-antimicrobial-abuse-livestock

Photo Source: National Museum American History americanhistog.si.edu/colIections/search/ob'lect/nmah 714840
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https://www.ucsusa.org/resources/hogging-it-estimates-antimicrobial-abuse-livestock
https://americanhistory.si.edu/collections/search/object/nmah_714840

Antibiotic Growth Promoters

™ “Approved | Approved
| penicillin and AGP in
chlorletracyclinel dairy cows
I ———— | U 1] ¢ I (uk) e e = s
L AGP used B Approved r
without rr:-=-°-"1 "flucroquinolones”
I veterinary Approved | (UK)
prescription "macrolide " s - - e
I (USA) - I (usa) Approved as antibiotic
s ET:ifJ'J‘Ei‘;I’.‘?.ﬁ I Approved ovaparcin in _ growth promoters
3 poultry, pig and calves
| promoters (AGP)_ | (UK)

¢ 1960 * 1980 2000

1950 1970 - T 2010
Banned
ovaparein (EU)

Banned as antibiotic Banned Banned ovaparcin Bannncr Banned -
growth promoter ?;m::; (Denmark and Germany) ?Efli.lf; in?mx;gn -
Salmonella Swann Banned First country Banned spiramycin (usa) Banned |
enteric Report tetracycline in banned (Finland) - = *cephalosporins.
oxytetracyclin (UK) penicillin AGP Virginiamycin Iln food anlmalll
e resistant streptomycin (Sweden) (Denmark) _ (usa)
(EV) Banned tylosin
spiramycin
bacitracin virginiamycin
carbadox
olaquindox (EU)

Source: Ronquillo M, Food Control 2017; 72:255-67. To protect and improve the health and environment of all Kansans




Mississippi Mud

Vancomycin

« Soil from exotic locations was solicited when American soil was thought to have
been exhausted

« Dr. Edmund Kornfeld sought out his friend, Rev. William Conley, who was a
Borneo missionary to send dirt samples back to Indianapolis

« The first batch was unrevealing, Kornfeld send a second request to “...collect
samples off the beaten track, away from towns and villages”

* A certain reddish dirt sample caught the missionary's attention and was returned

* In 1953 Streptomyces orientalis discovered (renamed Amycolatopsis orientalis)
producing an antibacterial substance “compound 05865"

« Compound 05865 killed all staphylococci, stable in serial passages suggesting it
might be clinically useful for long periods of time (a property lacking in penicillin,
chloramphenicol, and tetracycline discovered up to that point)

Source: Worcester Medical Society, 2011 wdms.org/wp-content/uploads/2020/08/womed_jul-aug11.pdf To protect and improve the health and environment of all Kansans
Levine D, CID 2006;42(suppl1): s5-12.




Mississippi Mud

Stages of Vancomycin Development

i 1956 through 1981
Vancomycin
- Because it was thought this potent z =
agent would vanquish Staphylococcus, ) ¢

It was nhamed vancomycin

« Kornfeld had difficulty purifying
vancomycin, the original purification
method resulted in an explosive
chemical picric acid, and early
Impurities resulted in it being labeled
“Mississippi Mud”

"ff w '-' -

o - AEFE
L = Bl #)

1956 sample of Purified with picric acid 1981 vancomycin
compound 05865 hydrochloride

Source: Reynolds L, Superbugs and Superdrugs, a history of MRSA 2008
Levine D, CID 2006;42(suppl1): s5-12.

To protect and improve the health and environment of all Kansans



Mississippi Mud

Eventually it yielded a material with
82% purity (still brown) but felt safe
enough for human use

Richard Griffen a physician and co-
Primary Investigator of vancomycin
wrote “The relatively low toxicity in
animals warranted clinical trial as soon
as possible. We need a patient...”

« An Indianapolis surgical resident called
Eli Lilly “We have a patient for your
new antibiotic” of a post-op surgical
infection with MDR S. aureus

1958 FDA approved

Kilograms of Vancomycin

Source: Worcester Medical Society, 2011 https://www.wdms.org/wp-content/uploads/2020/08/womed_jul-aug11.pdf
Levine D, CID 2006;42(suppl1): s5-12.

Use of Vancomycin 1975-1995

16,000 7
W Tolal

- =l = [Injpctable
—— Cral

14,000
12,000
10,000 =
8,000 a
8,000

4,000

1977

1975

To protect and improve the health and environment of all Kansans



Soil in Lincoln: Lincosamides

Streptomyces lincolnensis

« Soil from a field in Lincoln NE produced a
culture of S. lincolnensis which prevented
gram positive and anaerobic growth

* 1962 discovered at Upjohn and named
Lincomycin in honor of its source

« Lincomycin was rapidly replaced by the
more efficacious semi-synthetic

Nl ST L e derivative containing chlorine,
g e oomopas BESETIR clindamycin (1966)
BEEY BT o o ar s b iy sin A, e di i . e

el WE T Y R LA R By phte ] smmm Tty n e el g m—

I_ Ht ! _i_...._ [ P T Y — - = sy ol
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Source: Antibiotic Discovery and Development Springer 2012
National Library of Medicine nim.nih.gov/exhibition/fromdnatobeer/exhibition-making-yellow-magic.html

To protect and improve the health and environment of all Kansans



Linezolid, a New Generation of Synthetic Antibiotics

« Late 1970s first synthetic oxazolidinone discovered at Dupont,
abandoned because of poor in vitro activity and high toxicity

« Upjohn (Michigan) scientist Steve Brickner initiated his own
personal project on this novel class in 1987

« At the time, Upjohn encouraged scientists to invest up to 10% of
their time on their own ‘self-initiated’ projects

« By 1995 two analogs - linezolid and eperezolid - proceeded to
phase 1 trials

« Linezolid was FDA approved in 2002, the first new class in 35 years

Source: Antibiotic Discovery and Development Springer 2012 To protect and improve the health and environment of all Kansans



Moving From Natural Products to Lab Synthesis

Synthetic Antibiotics

The last 2 classes discovered in past 40 years were discovered from Midwest companies
(Linezolid at Upjohn in Kalamazoo, Daptomycin at Eli Lilly in Indianapolis)

1953: Glycopeptides, Nitroimidazoles, Streptogramins < P 1955: Cycloserine, Novobiocin

1952: Macrolides « P 1957: Rifamycins
1950: Pleuromutilins < P 1961 Timethoprim

1948: Cephalosporins P 1942: Quinclones, Lincosamides, Fusidic acid

1947: Polymyxins, Phenicols < P 19469: Fosfomycin

1944: Nitrofurans < P 1971: Mupirocin
1945: Tetracyclines < P 1976: Carbapenems

1943: Aminoglycosides, Bacitracin (topical) - P 1978: Oxazolidinones
1932: Sulfonamides P 1979: Monobactams
1928: Penicillins - P 1987: Lipopeptides

DISCOVERY VOID

Source: React Group reactgroup.org/toolbox/understand/how-did-we-end-up-here/few-antibiotics-under-developmen To protect and improve the health and environment of all Kansans



PASTEUR ACT: Pioneering Antimicrobial
Subscriptions to End Upsurging Resistance

Introduced 2020
Re-introduced 2021 - bipartisan

CO senator Michael Bennet (D)

IN senator Todd Young (R)

CA representative Scott Peters (D)
GA representative Drew Ferguson (R)
Co-drafted with IDSA assistance

Bill aiming to spur abx development
and Strengthen antimicrobial

stewardship

e Establish subscription program to provide
federal contracts for critically needed novel
antibiotics and antifungals
Payments delinked from sales volume to
provide a predictable ROI for abx developers

* Strengthen stewardship programs in
hospitals + LTCFs

To protect and improve the health and environment of all Kansans



Happy Use Antibiotics Wisely Week!

Antibiotic resistance is a major threat to
public health—and it is only getting worse.
Itis caused by overuse and misuse of antibiotics.
We are all part of the problem.
AN T I B I OT I c We must all be part of the solution.
HAGA SU PARTE = reritencia s os atisticos o una

grave amenaza a la salud publica

y solo esta empeorando.
Es causada por el exceso de uso o uso indebida de los antibisticos.
Todos somes parte del problema,
LARESISTENCIAA =it
-
Bofore antibiotics,
tmple bacteal nfacions Los ANTIBIO'I"ICOS Conozca los hechos.
could kill.

TR

Know the facts.

Antibiotics don't work
on infections caused by
viruses, such as cold, flu

or COVID-19.

g
%

= TO TIE PEQPLE OF KANSAS, GR

e

WHEREAS, overuse anc inappriopriale use ol antiborics—in peaple, in pers, and in apnoultural animals
leads tn antibictic resistance; and

#UseAntibioticsWise

= WITEREAS, antiblotie resistance is an ongoing major threar w poblic health, creating limitations on
E available treatments for haclerial infections thus jeopardizing che ability of healtheare profesionuks 1o lght
infoetions discase; and

i

B WHFRTAS, every vear more than 2.8 million prople in the United States contract antibioric scsistant I]vl:;s.:"ilg:‘lclr‘nc\:usl
#B2 infectiens nd more than 33,00 of thase peaple die, and antibiotic resistant infections ate projected to kill

10 million people globaly cvery year by 20

Healthcare-Associated Infections
& Antimicrobial Resistance Pr

leads to antibiotic resistance.

WHERFAS, anlibiolic use increases susceptibiliny of antibioric-resistant infiztions by 3 w 4-fold; and

WHTRTAS, Kansas is the 11 highest antibictic prescribing slute with 724 antbiotic preseiptions per
% 1000 popularion; and

=
i 8 -
thes exiremes of age (young and old). and with medica] comeorbidities; aol
Developing new
antibiot net enough.

g WHERTAS, inapprepriate antibiotic use is disproportinnately higher in peaple residing in rural aseas, in

% WIILREAS, healtheare and community associated infkctions disproportionarely affect people of coler; and
HBR W HERKAS, appropriste use of antibiotics & the only way t preserve their effeerivencss; and

B WIHTRTAS, antibiotics ace prescribed by a variery of health professionals s people, pets, end agricultvral

#5 animals in Kansas, appropriate preseribing is truly a *One Health” mission and will require a collaborative
effort

¥ NOW, TITREFORE, 1, Lavra Kelly, GOYERNOR OF THT STATT OF KANSAS, du hereby procaio,

H#8R Noveaber 18-24, 2023, a5
8

Use Antibiotics Wisely Week

SR
g in the state of Kansas and T urpe all citizens o join in this cbservation.

DONE: Atthe Capitol in 'Topcka
nnder the Great Seal of
the State this 18" day of
November, AL, 2023

BY THE GOVFRNOR LQ:U\{\D—Q.Hﬁ
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Kansas

Reducing antibiotic
resistance is everyone’s
responsibility —

doctors and patien

#UseAntibioticsWisely

. . i~
Healthcare-Associated Infections IH_'
& Antimicrobial Resistance Prigrim Kansas Healthcare

i COLLABORATIVE

Desarrollar nueves ant
:

Mo i aibidlicos Scko lomars artibidsoas
parm restiados y gnpes 931 manara g0
clacko que o afectan s vius. <o me haya recstoda

s s purcarn & o msimnca

Comprendd u los ambidtons Comprende qua e pasitie
28 13K 08 U 00N Y alis antkiblicos a ots

Mas informacién y recursos en:

UseAntibioticsWisely.org

Healtheare-Associated Infections
& Antimicrobial Resistance Program

Igansqs

Haaird i pana pach prévani
Ia propagacicn oe bacieniaz
wdreicere las st
szt

Compantra m infammacicn
ant atros y les ord s
AlsarAetitsolicosSabiamarto

To protect and improve the health and environment of all Kansans




November 18-24, 2023

World Antimicrobial
Awareness Week

Insert local.
Language here.

(% } World Health
it ¥ Organization

. BE
All Healthcare Professionals ANTIBIOTICS

can Be Antibiotics Aware AWARE

For more information, visit www.cdc.gov/antibiotic-use.

CS335343-A

U.S. Antibiotic

(73 )‘%J Awareness Week
e % a8
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They are the‘Wrong tool to treat viruses,
;'; like those that cause colds, flu, or COVID-19. -

EEE AT Y O IR VS

To protect and improve the health and environment of all Kansans


https://www.youtube.com/watch?v=N6h1_vHSYOE&list=PLvrp9iOILTQaaTQsgX7hFOC4a0t8V5RuG&index=41

Kansas Department of
Health and Environment

: Kellie Wark, MD, MPH
Thank You! AS Lead. HAI/AR Section

Kellie.Wark@ks.gov

Bryna Stacey, MPH, BSN, RN, CIC
HAI/AR Section Director
Bryna.Stacey@ks.gov
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Kansas Healthcare Collaborative

Jill Daughhetee, CMPE, PCMH CCE
Director of Education and Communication
jdaughhetee@khconline.org

To protect and improve the health and environment of all Kansans
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