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Learning Objectives:

By the end of the presentation you'll be able to:

Choose the best
agent (oral vs |V)

to treat suspected
MRSA

Decide if you can
treat an MDRO
UTI with an oral

agent

Choose the correct
empiric antibiotic
and duration of
therapy based on
clinical syndrome




Power of Antibiotics

Pre-Antibiotic Death With Change in
Death Rate  Antibiotics  Death

I Community Pneumonia? ~35% ~10%
Hospital PneumoniaZ2 ~60% ~30% -30%
Heart Infection3 ~100% ~25% -75%

GNB Bacteremia* ~80% ~10% -70%
Brain Infections >80% <20% -60%

Skin Infection® 11% <0.5% -10%

By comparison...treatment of myocardial infarction
with aspirin or fibrinolytic drugs® ~3%

'IDSA Position Paper ‘08 Clin Infect Dis 47(53):5249-65; 2IDSA/ACCP/ATS/SCCM Position Paper 10 Clin Infect Dis 51(51):5150-70;

Kerr A). Subacute Bacterial Endocarditis. Springfield IL: Charles C. Thomas, 1955 & Lancet 1935 226:383-4: ‘Lancet 38 231:733-4
& Waring et al. ‘48 Am J Med 5:402-18; %Speliberg et al. ‘09 Clin Infect Dis 49:383-91 & Madsen ‘73 Infection 1:76-81;

688 Lancet 2:349-60: Spittel 'S4 Staff Proc Mayo Clin: Spittel ‘56 Ann Int Med 44:302-315: Hall & Gold 'S5 Arch Int Med 96:403-12




ABX Resistance: Where Are We Now?

US: ABX Resistance Increased During and Post-COVID-19 Pandemic

Available data show an alarming increase in resistant infections starting during

hospitalization, growing at least 15% from 2019 to 2020.

ESBL-producing Enterobacterales (+32%)
Vancomycin-resistant Enterococcus (+14%)
Multidrug-resistant P. aeruginosa (132%)
Methicillin-resistant Staphylococcus aureus (+13%)

Carbapenem-resistant Acinetobacter (+78%)
Antifungal-resistant Candida auris (+60%)*
Carbapenem-resistant Enterobacterales (+35%)
Antifungal-resistant Candida (t26%)

CDC — Special Report 2022
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https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf
https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf
https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf

Carbapenem Resistant Organisms in NM by Year
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https://www.nmhealth.org/about/erd/ideb/hai/data/
https://www.nmhealth.org/about/erd/ideb/hai/data/

What Do You Do with This Antibiotic
Susceptibility Report?

Antibiotic Name MIC (ng/mL) Interpretation
Aztreonam >16 Resistant
Cefoxitin > 32 Resistant

Ceftriaxone ] ] Ttant
ceftanigime | Carbapenem Resistant E. coli (CRE) -
Tobramycin > 8 Resistant
Ciproflol Cynsult Infectious Diseases: Antibiotic Selection
Ertapenem ZF NESTSTATTU
Imipenem > 8 Resistant
Call Infection Control: Isolation and notification of NM DOH
I"I|J/ (dZ0 < 04/ NESISUAIIL

SMX/TMP >2/38 Resistant




Antibiotics: time from discovery to introduction

Our World
inData
The timespan between when each antibiotic drug class was discovered and when it was first
in clinical use.
Year discovered Year introduced
Salicylates | |
Arsphenamines  =={
Sulfones | |

|
Penicillins |e——

Sulfonamides jess| \\\_\
Polypeptides =| T Penicillin was discovered by Alexander Fleming in 1928,
Aminoglycosides = but took 15 years to scale up.
Bacitracin  =={ US scientists spent years searching for a fungal strain that
. ! i could produce penicillin more efficiently. Further work to
NAltrot;:Jrar)s s improve manufacturing led to its introduction in 1943.
mphenicols
- Tetracyclines |
// Cephalosporins |ee—
/ Polymyxins e
/ Diaminopyrimidines —|—]
, Tuberactinomycins =
Several antibiotics were rapidly translated PIeuromutll.lns * .
from discovery to clinical use, such as " Macrolides | Y
tetracyclines, pyridines, and macrolides— —— Pyridinamides | \
introduced within a year of discovery. Streptogramins  |— \
This reflects the intensity of research during

Enniatins  |e— l
the “Golden Age of Antibiotics.”

|
Glycopeptides |
Phenazines |ee—
Cycloserines |

Pleuromutilins were discovered in the 1950s and
Thioamides |r— initially used in animal medicine.
Fusidic acid =]

But they had toxic side effects in humans, so their
Ansamycins e development' was shelved..Rgsearchers finally
AZoIes H succeeded with retapamulin in 2007.

Lincosamides H
(Fluoro)quinolones |
Ethambutol |
Phosphonates =
Mupirocin  |e———
Lipiarmycins | |
Carbapenems |
Monobactams ||

Lipopeptides |——

Oxazolidinones je—
The Golden Age of Antibiotics

T T T T T T T T T - i
1940 1950 1960 1970 1980 1990 2000 2010 2020 Source Our World In Data
Source: Hutchings, Truman, Wilkinson (2019) Antibiotics: Past, present and future.

Only shown for antibiotic drug classes that have been introduced clinically. As of 2023, no new classes have become available; see AntibioticDB for more.
OurWorldinData.org — Research and data to make progress against the world’s largest problems.

Diarylquinolines ||
T T T T
1900 1910 1920 1930
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https://ourworldindata.org/golden-age-antibiotics
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CAUSES OF
ANTIBIOTIC RESISTANCE

O

] Patients Unnecessary
of antibiotics not taking antibiotics used
antibiotics as in agriculture
prescribed

Poor infection Poor hygiene Lack of rapid
control in hospitals and sanitation |laboratory tests
and clinics practices

T RN s o INT LR



Evolution of Bacteria on a “Mega-Plate” Petri Dish (Kishony Lab)

Myth:
Finishing your ABX course does NOT
lead to increased resistance.

Busted:

Ongoing ABX use leads to resistance.
——y 3

b
.

YouTube Link

R scHooL oF
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https://www.youtube.com/watch?v=plVk4NVIUh8

Why Consider
YOUR Antibiotic Prescribing Patterns?



Why Think/Evaluate How You Prescribe ABX?

SRS C ol 5

New data/literature Short & Long Term Microbiome disruption &
published often Consequences of ABX C. difficile infections

o ¢ s

Antibiotic Resistance Hospital Length of Stay




Fix Your Craving Mindset
& Rewire Your Habits
to Thrive with Enough

/ What is
ENOUGH?

MICHAEL
EASTER

Author of THE COMFORT CRISIS



What Can You Do?

Rethink Our Relationship with Antibiotics

Antibiotics are not benign

¢ Short-term consequences (adverse drug reactions, C. difficile infections)
* Long-term consequences

Limit using antibiotics as “Drugs of Fear”
Stopping antibiotics when it's not a bacterial infection
De-escalation of ABX (narrowing, orals) is standard of care

Shorter courses are often appropriate

Antibiotic prophylaxis: for what's needed then STOP




Antibiotic Changes to the Gut Microbiome: Not Benign

Urgent threat
Clostridioides difficile

Carbapenem-resistant
Enterobacteriales

Serious threat

ESBL-producing Enterobacteriales

Vancomycin-resistant Enterococcus

Drug-resistant Campylobacter,
Salmonella and Shigella

Antibiotics

Proteobacteria Verrucomicrobia

Bacteroidetes

Nature Micro Reviews 2023 — Fishbein SRS et al.



https://www.nature.com/articles/s41579-023-00933-y?fromPaywallRec=false
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https://www.nature.com/articles/s41591-026-04284-y/figures/1

45 y/o man with T2DM presents
to the ED with pain, redness
and swelling of his left thigh.

4 cm tender, fluctuant area on
the lateral aspect of the thigh
with surrounding erythema.

N SCHOOL OF
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What are Oral Options for
MRSA Coverage”

« Bactrim
* Doxycycline
* Linezolid

* Clindamycin




Oral MRSA
Treatment

TAKE HOME POINTS

Bactrim

+ Tissue penetration

@ @ Renal function

Doxycycline

Tolerated/ Easy

@ J# Skin Sensitivity

Linezolid

Staph/strep + TP

@ @ ?7? Interactions

Clindamycin

&4 Covers staph/strep

@ @ C Diffo-genic

ID DIVISION




Key Point: Data for Serotonin Syndrome
and Linezolid is Weak

e -

Much less |Caveat is
than 0.1 % [Methadone




Erythema is spreading and
patient refuses to go to the ED.
What options do you have?




Remember
Long-Acting
Glycopeptides!

Consider these if your see
SSTls in patients who you
would like to avoid
admission and concerns
about adherence.

Pay attention to cost and if
Insurance covers

« Dalbavancin dosing is:
c1500mg IV x 1 for SSTls

-1500mg IV x 2 weekly for
PJI/Osteo

 Oritavancin:

-New formulation is a low volume,
1 hr infusion

cCan be prepared in NS

Clin Infect Dis. 2016 Mar 1;62(5):545-51. doi: 10.1093/cid/civ982. Epub 2015 Nov 26. PMID: 26611777; PMCID: PMC4742111365.
Open Forum Infect Dis. 2022 Mar 23;9(5):0fac090. doi: 10.1093/0ofid/ofac090. PMID: 35392455; PMCID: PMC89827609.



Key Tip: Focal Abscesses without Surrounding
Cellulitis May be effectively treated with 1&D alone

|I&D alone
80% cure rate
without sequela




Add ABX to Treatment of Purulent SSTI
for the Following Scenarios

0 -~

Extremes in Age

§

Systemically I Com orbldltles




Cellulitis

NDC 0029-6056.31

KEFLEX

(cephalexin)
500 mg

Oral Capsyles

100 Capsues @Lh_

CAUSED BY STREP NON-PURULENT TREAT FOR 5 DAYS

« Gram positive cocci in  Diffuse cutaneous « 2nd generation penicillins,
chains erythema cephalosporins
* Due to Streptolysin * Maximum txt 14 days

I\ SCHOOL OF
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Sometimes wounds are more than
just skin deep

« Considerimaging (CT w
con vs MRI w con)

o Chronic wounds
o Pain out of proportion
o Limitation of movement




Community Acquired
Pneumonia (CAP)

Clinical pneumonia prior to or within 48 hrs of admission




J SCHOOL OF
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No Co-morbidities e

Co-Morbidities —

Risk Factors for |
MRSA/ Pseudomonas

Amoxicillin

Doxycycline

Augmentin + (Doxy

OR Azithro)

Levofloxacin OR
Moxifloxacin

Previous Infection

IV abx <90 days

CAP ALGORITHM

Vanc or Cefepime

Get cultures




When do you stop...

Empiric MRSA or
P. aeruginosa Atypical coverage? I\VV Antibiotics?
coverage?

* No scary * |f Atypical * Once patient is
pathogens on or Legionella® clinically
cx and clinical antigen testing Improving:
Improvement at are negative Change to Amox,
48 hours Augmentin, OR

Cefpodoxime

Metlay JP, et al. Am. J. Respir. Crit. Care Med. 2019;200:45-67



Duration of therapy is 5 days™

Shorter is Better

Table 1.

Summary of Shorter Is Better Randomized Controlled Trials

Diagnosis Short (d)

Result No. of RCTs Refs.

Community-acquired pneumonia 3-5
Atypical community-acquired pneumonia

Possible pneumonia in ICU

Ventilator-associated

Complicated UTl/pyelonephritis

pneumonia

10 or 14

I\ SCHOOL OF
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Equal 14 [32-45]
Equal 1 [46]
Equal 1 [47]
Equal 2 [48, 49]
Equal 9 [50-58]

Metlay JP, et al. Am. J. Respir. Crit. Care Med. 2019;200:45-67

Davar K, Spellberg B et al. Open Forum ID 2023 vol 10(1) (

)


https://academic.oup.com/ofid/article/10/1/ofac706/6965273

Let’s review
empiric txt for
pneumonia

Which cases(s) need MRSA
coverage?

Which cases(s) need
doxycycline/azithromycin?

Which case(s) needs
Psuedomonal coverage

What is the drug of choice for
case (A)

A. 35 yr old with fever
and productive cough for
5 days, febrile with
leukocytosis, other vitals
normal

B. 64 yr old s/p kidney
transplant (MFM/Tac),
admitted last month for
an uncomplicated knee
replacement now with

cough and SOB

C. 52 yr old with cough,
shortness of breath,
recent COVID 1 month
ago, now septic with
necrotizing pneumonia

D. 24 yr old, discharged
last month after a 3
month hospital stay from
a GSW with multiple
bowel resections, now
with cough and fever

ID DIVISION
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Empiric treatment for CAP is
Amoxicillin 1 gm PO TID

Doxy/Azithro Coverage MRSA Coverage

r—

0=

 Immunocompromised \g“ﬁl‘

Necrotizing IV Abx w/in 90d  Cavitary

Being Admitted

 Amp/Sulbactam, OR
« Ceftriaxone PLUS

« Atypical coverage: doxy or
azithro

IV Abx w/in 90d

Neutropenia

Toda SCHOOL OF IDSA HAP & VAP Guidelines. CID 2016;63:1-51. IDSA MRSA Treatment Guidelines - Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical

MEDICINE

Practice Guideline of the American Thoracic Society and Infectious Diseases Society of America - 2019 31



Urinary Tract Infections

Complicated, Uncomplicated and Imaginary




How would you
treat the
following?

Who needs to be
admitted?

Which case(s) can be
managed with oral
abx?

Who needs 7 days of
abx?

35 yr old wo (G1, PO, 29 wks) with no symptoms

-1- UA: Glu 0, Prt 30, WBC 5, RBC 2

- Urine cx: >100,000 cfu - E coli (R — Amp)

72 yr old man with fever and AMS

.- UA: Glu 30, Prt 30, WBC 2, RBC 0

- Urine cx: >100,000 cfu — Pseudomonas (R - Cipro)

45 yr old woman with dysuria and flank pain

|- UA: Glu 0, Prt 50, WBC 100, RBC 20

- Urine cx: >100,000 cfu — Kleb pneumo (ESBL S —
Gent, Erta/Mero, Zosyn, Nitrofurantoin)

39




Cystitis =
Symptoms + Consistent UA

(>10 WBCS, NO SQUAMS, >100,000 CFU)

OFTEN: +NITRITES, +LCE




Cystitis
Empiric
Coverage

TMP/SMX x 3
days

Nitrofurantoin
X 5 days*

35



When Do You Treat
Asymptomatic Bacteriuria (ASB)?

Pregnancy Pre-Urological Severely
Procedures Immunocompromised




Take home points for
Urinalysis & Urine Cultures

Only treat asymptomatic
A positive urine culture bacteriuria in pregnancy,
does NOT equal an Cystitis needs symptoms pre-urological procedures

infection and severely
immunocompromised hosts

ID DIVISION



Complicated vs
Uncomplicated Urinary
tract Infections

HTTPS:// WWW.IDSOCIETY.ORG/PRACTICE-

GUIDELINE/COMPLICATED-URINARY-TRACT-INFECTIONS/




Uncomplicated vs Complicated UTls
= Bladder only vs Bladder ++

Uncomplicated

* NO Fever
* NO Flank P/ CVAT
* NO Systemic Symptoms

Complicated

» Fever / Systemic lliness
 CVA Tenderness

* Pyelonephritis

» Foreign device / material




Important Changes

 (Gender doesn’'t matter

* Most underlying conditions don’t "auto-
complicate”




Case 2

» 35 yr old woman with a hx E coli:
of recurrent UTls comes  « - Ampicillin R
to the ED with suprapubic - =~ ... S
tenderness and dysuria 3 ° - “entamicin
days duration, no flank » - Ceftriaxone R
tenderness, no spesis - Ciprofloxacin R
» - Nitrofurantoin /

* - TMP—- SXM R




What is the single best treatment
option?

. Admit to the hospital for IV abx therapy

a
b. Give a single dose of IV gentamicin
c. Give nitrofurantoin for 14 days

d

. Order a CT abd/pelvis wo co and call ID




|ID congratulates you for looking for
the source of the recurrent UTls

) Fosfomycin
Then we recommend Biomed

« FOSFOMYCIN 3gm one
dose in the ED and send
the patient home.




o Uncomplicated UTls — 3 gm x1
o Treats ESBL/MDRO Enterobacteriaceae

Fosfomycin

DO NOT GIVE in the setting of:
TAKE HOME POINTS » Renal impairment

» Concern for pyelonephritis

ID DIVISION 44



Blood Stream Infections




What can you give a bacteremic patient
who doesn’t want to go to the ED?

DEPENDS ON THE ORGANISM

N ) S5
My W e : ""3 :

ASLR ’t N-'.' _‘3 . ® 3
520 i I o "

ENTEROBACTERALES STREPTOCOCCUS SPS PSEUDOMONAS

Ciprofloxacin Amoxicillin (1 gm TID) Ciprofloxacin (dosing!)
Bactrim (2 DS tabs BID)* Cephalexin / Cefadroxil Levofloxacin

Augmentin (1 gm TID) (no other oral options)




And if THIS is the organism?




Duration of therapy for uncomplicated
bacteremias depends on the organism

7 DAYS CALLID
Gram Negative Rods « Staph aureus
Coag Neg Staph « Staph lugdunensis
Streptococci « Candida (not a bacteria)
Enterococcus  Names you don’t recognize

(nocardia, actinomyces,
etc.)




What Conditions DON’'T Need
Empiric Antibiotics?

- No Syndrome”? No Sepsis? T
No Antibiotics

Fever is not a sign
of Ceftriaxone
deficiency.

o Osteomyelitis? No Sepsis?
No Antibiotics

o Decubitus Ulcer? No Sepsis?
No Antibiotics




- ——’

=

I think | need !

 antibiotics for my |T'S A VlRUS'

Thanks!

Questions?

J Y
N veome ID DIVISION
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