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Objectives

e Compare clinical presentation and diagnostic criteria foruncomplicated UTI
(uUTI) versus complicated UTI (cUTI)

e Interpret evidence based treatmentrecommendations for antimicrobial
management of ulUTl versus cUTI

o ldentify newer antibiotics approved forthe treatment of UTIs and theirrolein
clinical practice
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IDSA Evidence Based Guidelines

Urinary Tract Infections

e Currentguidelines published by IDSA
o 2010: Acute Uncomplicated Cystitis and Pyelonephritisin Women*

o 2019: Clinical Practice Guideline Update for the Management of Asymptomatic Bacteriuria
o 2025: Guideline Update on Complicated Urinary Tract Infections

o Knowledge gaps without evidence based treatment guidelines

o Uncomplicated cystitis managementin males and females not addressedin 2010 guideline
o Acute Bacterial Prostatitis

*premenopausal, non-pregnantwomen with no known urological abnormalities or co-morbidities
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Urinary Tract Infections (UTls)

e Asof2021, UTls accounted for:
o 404.61 million casesand 236,790 deaths
o Anestimated 7.7 millionvisits to US emergency departments for genitourinary
issues (majority of those visits presumably for UTI)

o UTls are also the leading cause of gram-negative bacteremia
o Astudy publishedin 2021 showed 48% of gram negative bacteremias
reported by 24 US hospitals
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Most Common Bacterial Pathogens - UTI

e Escherichiacoli

e Othergram negative species (Enterobacterales sp.)
o Proteus mirabilis
o Klebsiellapneumoniae

e Grampositive organisms (less common overall)
o Staphylococcus saprophyticus
o Streptococcusspecies
o Enterococcusspecies

N | A memberof CommonSpirit GuptaK, et al. Clin Infect Dis 2011;52(5):€103-¢120.
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Clinical Presentation and Diagnostic Criteria
for Uncomplicated UTl versus Complicated UTI



How to Differentiate Uncomplicated vs Complicated UTI

New classifications of uUTI and cUTI

Old Classifications

New Classifications

Uncomplicated UTI:

women with no diabetes and
no urologic abnormalities

Acute cystitis in afebrile
nonpregnant premenopausal
0

Acute Pyelonephritis: Acute
kidney infection in women
otherwise meeting the definition
of uncomplicated UTI above

G

Complicated UTI: All other UTls
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Uncomplicated UTI: Infection confined to
the bladder in afebrile women or men

Complicated UTI: infection beyond the
bladder in women or men

* Pyelonephritis

Febrile or bacteremic UTI
Catheter-associated (CAUTI)
Prostatitis* (*not covered by these
guidelines)

GO 8




uUTI versus cUTI Patient Characteristics

S

Local bladder signs/symptoms: dysuria, urgency, frequency, or suprapubic pain YES YES
Symptoms which suggestan infeption .e.xtending bgyond the bladder: NO YES
fever/chills, rigors, hemmodynamic instability, flank pain, CVA tenderness

Males YES YES
Females YES YES
Immunocompromised or Diabetic YES YES
Indwelling urinary catheter or stent/nephrostomy tube NO YES
Neurogenic bladder, urinary obstruction, urinary retention NO YES
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Diagnostic Criteria/Workup

e NOTE: All patients diagnosed with UTI need to have signs or symptomsrelated to the
organismsinthe bladder (or spreading beyond the bladder)

¢ Role of Urinalysis in Diagnosis of UTI
e Sensitivity and specificity isinconsistent, diagnostic value is limited in UTI

e CannotbeusedassolecriteriaforUTl diagnosis - clinical signs/symptoms must
be present

e A"positive UA” with lack of urinary symptomslikely = asymptomatic bacteruiuria
(ASB) and does not need antibiotic treatmentroutinely

¢ Urine culture indicated for all patients with cUTI diagnosis
e Canbe consideredforuUTlalso (depending on patient specific risk factors)

Advani SD, etal. Antimicrob Steward Healthc Epidemiol. 2021;1(1):e6.
Simerville JA, etal. Am Fam Physician. 2005;71(6):1153-1162. 10
Trautner BW, et al. Clin Infect Dis 2025. https://www.idsociety.org/practice-guideline/complicated-urinary-tract-infections/
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Urinalysis Diagnostic Testing Performance for UTls

Table 3. Diagnostic Testing Performance for Urinary Tract Infections?®

Test results Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Dipstick
Positive leukocyte esterase 72-97 41-86 43-56 82-91
Positive nitrite 19-48 92-100 50-83 70-88
Ppsitive leukocyte esterase or 46-100 42-98 52-68 78-98
nitrite

Microscopy, WBC/pL
>5b 90-96 47-50 56-59 83-95
10 100 36 NA NA
50 98 66 NA NA
100 93 71 NA NA
200 89 86 NA NA
300 84 88 NA NA
400 77 92 NA NA
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Assessment: Patient Case #1

e /2yearoldmale presentstothe emergency department with dehydration and generally not feeling well
forafew days; patient does not report any urinary symptoms or systemic signs of illness, afebrile

e PMH: CHF, CKD, COPD

e Allergies: none

e Relevant lab results: Urinalysis - negative forleukocyte esterase and normal WBC, positive for nitrites

and bacteria; urine culture pending; serum WBC = 6.4 k/uL

What should be done with the urinalysis result while the urine culture is pending?

A. Nothing
Start Ceftriaxone 1g IV g24h while waiting for the urine culture result

B.
C. StartNitrofurantoin100mg PO gl2h x5 days
D. Nothingright now, but if the urine culture has > 100,000 cfu/ml bacterial growth, then start oral antibiotics

targetedtowards the organismisolated
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Evidence Based Treatment Recommendations
for Antimicrobial Management of uUTI versus

cUTI
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General Principles of UTI Treatment

e Fluoroquinolones should be avoided forroutine use in uUTl unless no otheravailable options
o Duration of therapyis not necessarily disease state specific, can be variable depending on antimicrobial
drug/class chosen
e Trytousethe mosttargetedantimicrobial atthe right dose/route/frequency/duration
o Usefacility orhealth system antibiogram to help guide empiric treatment
o Use patient specific factors to help choose optimal agent

e Longerisnotalwaysbetter(see table below)

Short courses of most antibiotics are as effective as longer

Uncomplicated UTls 3-5days . o
regimens for cystitisinwomen

As effective as 10-14 day courses, including patients with

Complicated UTls & Pyelonephritis 5-7days bacteremia, when appropriate antibiotics are used

. US Food and Drug Administration. 7-26-16. FDA updates warnings for fluoroquinolone antibiotics [Press Rel 1. https://www.fda.gov/drugs/information-

“ A member of CommonSpirit drug-class/fda-approves-safety-labeling-changes-fluorogquinolones
" GuptaK, etal. ClinInfect Dis 2011,52(5):¢103-e120. 15

Trautner BW, et al. ClinInfect Dis 2025. https://www.idsociety.org/practice-guideline/complicated-urinary-tract-infections/

Spelberg, B. JAMAIntern Med. 2016 September 01;176(9): 1254-1255.
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Using an Antibiogram

An antibiogram is a summary of antimicrobial susceptibilities of bacterial
isolates over a defined time period

e Avitaltoolforcliniciansto ensure selection of the most appropriate
antimicrobial therapy

e Facility-specific antibiograms monitor susceptibility andresistance patterns
within aninstitution

e Nebraska Department of Healthand Human Services provides an annual
statewide gram-negative antibiogram, as well as local health department
gram-negative antibiograms

A member of CommonSpirit
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Escherichia coli

The maps below display the percent susceptibility and the number % Susceptibility

of isolates included by local health department jurisdiction. Red _ _
indicates less effective drug-bug combinations, and darker green = o
indicates more effective combinations. Lows . More

* indicates insufficient data to report (<15 isolates or <50% of
susceptibility data available for the drug-bug combination)

Nitrofurantoin

Please note: Nitrofurantoin is for
treatment of lower urinary tract
infections.
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Uncomplicated UTI (uUTI)
Treatment Recommendations



Uncomplicated UTl Treatment Recommendations
2010 IDSA Guidelines

« Nitrofurantoin macrocystals2100mg PO BID x 5 days
« Trimethoprim/sulfamethoxazoleP 160-800mg PO BID x 3 days

+ BetalactamsP (ex. Cephalexin, Cefpodoxime, Amox/Clav) PO x 5 days
« FluoroquinolonesP (Ciprofloxacin, Levofloxacin) PO x 3 days

Alternatives « Fosfomycina3g PO x 1

+a. If concerned for complicated UTI/pyelonephritis - avoid Nitrofurantoin and Fosfomycin

*b. If choosing TMP/SMX;, Cipro/Levo, or betalactams - assess forlocal resistance rates to
uropathogens <20%

4 A member of CommonSpirit
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Complicated UTI (cUTI)
Treatment Recommendations



Complicated UTI - 2025 IDSA Guidelines

e Strongfocusoninpatient management of complicated UTl presentation and empiric

intravenous antibiotic therapy recommendations

e Empiric therapy choiceincorporates assessment of clinical presentation, acute severity

of iliness (i.e. sepsis), local/facility antibiogram, and risk factors forresistance

e Patientswho present without sepsis, oral route of therapy is preferred (applicable to

outpatient setting)

4' A member of CommonSpirit .
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Complicated UTI - 2025 IDSA Guidelines
Empiric Therapy Four Step Approach

Evaluate severity
of iliness
I | 1
Sepsis with Sepsis without :

Evaluate risk

Evaluate risk Evaluate risk

e factors for — factors for e factors for
resistance

resistance resistance

Bl Assess patient

specific factors

Bl Assess patient Bl Assess patient
specific factors specific factors
Consider Consider
=1 antibiogram > = antibiogram >
90% suscept 80% suscept

4' A member of CommonSpirit
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Complicated UTI - Empiric Therapy Guidance
2025 IDSA Guidelines

o Risk Factors for Resistance
o Avoidantibiotics which patient has hadresistant pathogenisolated from urine
o Morerecenturine cultures are better guide (medianin studies 3-6 months)

o Consideravoiding fluoroquinolones if exposedin past 12 months

o Patient Specific Risk Factors
o Risk of allergicreaction
o Contraindications

o Drug-druginteractions

A member of CommonSpirit
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Complicated UTI Empiric Treatment Recommendations
2025 |DSA Guidelines

*Considerations:

i ) « 3rd/4th generation Cephalosporins e Carbapenems shouldnotbe used
Y] ERYY 1 s Ko T @l - Piperacillin/tazobactam

without shock RESEIEEIEIE S, | |
* Fluoroquinolones* resistance/allergies

e Fluoroquinoloneshave a higher

routinely unlessrisk factors for

- . « Zrd/4th i : resistancerate thanotherlV
WIthOUt SepSIS 3rd/4th generation Cephalosporins

* Piperacillin/tazobactam agents recommendedin sepsis
- IV route « Fluoroquinolones*

e Cefdiniris notrecommended

due to poor bioavailability

Without sepsis * Fluoroquinolones e Avoid Nitrofurantoinand

* Trimethoprim/sulfamethoxazole :
- oralroute - Alternatives*: Amox/Clav, Cephalexin, Cefpodoxime Fosfomycin(donotconcentrate
outside of bladder)

3rd generation Cephalosporins: Ceftriaxone, Ceftazidime; 4th generation Cephalosporins: Cefepime;
Carbapenems: Ertapenem, Meropenem, Imipenem-cilastatin; Fluoroquinolones: Ciprofloxacin, Levofloxacin

4 A member of CommonSpirit
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IV Antibiotic Dosing Recommendations for cUTI
2025 IDSA Guidelines

Antibiotic Dosing in normal renal function

Ceftriaxone 2g 1V daily
Cefepime 291V g8-12h
Ceftazidime 291V g8h
Piperacillin-tazobactam 4.5g1Vg8h
Ertapenem 1g 1V daily
Imipenem-cilastatin 500mgIV géhorigqg8h
Meropenem 191V g8h
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Complicated UTI - Assessment for |V to Oral Switch
2025 IDSA Guidelines

In patients who are being treated parenterally for cUTI, are clinically improving, can take an
oral medication and for whom an oral optionis available, should parenteral therapy be
transitioned to oral rather than continued for the complete duration of therapy?

YES!

e Recommendationisapplicable to patients with cUTI (including acute pyelo) +/- gram
negative bacteremia

o Effective antimicrobial agent = achieves therapeuticlevelsinthe bloodstream, urine,
andrelevant tissue

e Highvalue placed onreducing avoidable |V related adverse events, costs, resources

4' A member of CommonSpirit %
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Oral Antibiotic Dosing Recommendations for cUTI
2025 IDSA Guidelines

Antibiotic Dosing in normal renal function

Ciprofloxacin 500-750mg PO gl2h
Levofloxacin 500-750mg PO g24h
Trimethoprim/sulfamethoxazole 160-800 mg PO g12h
Cephalexin* 500-1000mg PO géh
Cefuroxime* 500mgPO ql2h
Cefpodoxime* 200-400mg PO gl12h
Amoxicillin-clavulanate* 875-125mg PO g8-12h

*NOTE: higher doses of oral betalactams recommendedto ensure adequate kidney/serumdrug levels
“ A member of CommonSpirit
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Complicated UTI - Duration of Therapy
2025 IDSA Guidelines

Summary of Evidence (january 2000 through September2023)

) ]
! §

10 randomized, controlled trials comparing treatment with shorter (5-7d) vs. longer duration (> 7 days)
Setting: varied (outpatient, ED, hospitalized)

Patients enrolled: both adult males and females (2,681 patients analyzed, overall females > males)

Most common pathogen: Escherichia coli(median 84.2%)

Exclusion criteria: varied greatly (indwelling urinary catheters, sepsis/septic shock, immunocompromised,
severerenalinsufficiency, functional or structure abnormalities of urinary tract, pregnancy/lactation)
Antibiotics studied: majority addressed duration of fluoroquinolones (otheragents: TMP/SMX, betalactams)
Study design: non-inferiority (all but one)

Relevant study outcomes: clinical cure at end of therapy (EOT) or at first follow-up after EOT and recurrence
of infection

Conclusions: Overall, a shorter course of treatmentlikely does notreduce clinical efficacy orincrease

recurrence of infection, but a shorter course may notreduce adverse events.
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Complicated UTI - Duration of Therapy
2025 IDSA Guidelines

In patients presenting with complicated UTI (cUTI) with a clinical response to therapy, should
total duration of antibiotics be prolonged to >7 days rather than shorter (<=7 days)?

Clinically improving on effective therapy - shorter course is
appropriate!

o Effective antimicrobial agent = achieves therapeuticlevelsinthe bloodstream, urine, and relevant tissue

o Durationof therapyis counted fromthe first day of effective antibiotic therapy

o Menwithfebrile UTlin whom acute bacterial prostatitisis suspected may benefit fromalongertreatment
duration (14 days ormore)

o Considerevaluationforanongoing nidus of infection requiring source controlin patients who do not have
promptclinicalimprovement

e Placesahighvalue onantibiotic stewardship considerations

A member of CommonSpirit
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Complicated UTI - Assessment of IV to PO and Duration
2025 IDSA Guidelines

Patient receiving IV

antibiotics for cUTI

NOT clinically

Clinically improving improving

Assess for PO
options

Assess for bug-
drug mismatch

Switch to PO
agent

Assess for
unresolved source

*for cUTI without
bacteremia - FQN duration Bl Treat for 7 days
could be 5-7d total total*

Reassess cUTI
diagnosis

=1 Plan for longer course

{ A member of CommonSpirit
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Assessment: PatientCase #2

45 yearold female presents with dysuria and increased frequency, no fever or flank pain

e PMH: DM2, Rheumatoid Arthritis, Anxiety, Obesity

Allergies: sulfa (hives)
Relevant lab results: urine dipstick positive forleukocyte esterase, nitrite negative
No recent reported antibiotic use

What is the most appropriate empiric regimen for treatment of this patient?

o w >

Nitrofurantoin 100mg PO BID x 7 days
Ciprofloxacin 500mg PO BID x 5 days
Nitrofurantoin 100mg PO BID x 5 days
Fosfomycin 3gPO x 1

A member of CommonSpirit
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Assessment: Patient Case #3

e 67 yearold male presents with dysuria, fever (101F), and hypotension
e PMH: Obesity, gout, BPH; Allergies: None
¢ Relevantlabresults:
o Urinalysis positive forleukocyte esterase, nitrites, and WBC > 20; serum WBC =22 k/uL
e Blood culture: Proteus mirabilis (Resistant: Ampicillin, Ampicillin/Sulbactam, Cefazolin, and Trimethoprim/Sulfamethoxazole;
Susceptible: Ceftriaxone, Ciprofloxacin, Levofloxacin, Piperacillin/Tazobactam, and Tobramycin)
e Urine culture: >100,000 cfu/ml Proteus mirabilis (Resistant: Ampicillin, Ampicillin/Suloactam, Cefazolin, and
Trimethoprim/Sulfamethoxazole; Susceptible: Ceftriaxone, Ciprofloxacin, Levofloxacin, Nitrofurantoin,
Piperacillin/Tazobactam, and Tobramycin)

Patient was initially started on Ceftriaxone (has completed 3 days of therapy), has now been clinically improving and the provider
would like to switch to an oral regimen - whichis most optimal?

A.  Cefdinir300mg PO BID x4 more days

B. Ciprofloxacin 500mg PO BID x 2 more days

C. Nitrofurantoin 100mg PO BID x 4 more days

D. Levofloxacin 750mg PO daily x 4 more days

A member of CommonSpirit
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Assessment: Patient Case #3

e 67 yearold male presents with dysuria, fever (101F), and hypotension
e PMH: Obesity, gout, BPH; Allergies: None
¢ Relevantlabresults:
o Urinalysis positive forleukocyte esterase, nitrites, and WBC > 20; serum WBC =22 k/uL
e Blood culture: Proteus mirabilis (Resistant: Ampicillin, Ampicillin/Sulbactam, Cefazolin, and Trimethoprim/Sulfamethoxazole;
Susceptible: Ceftriaxone, Ciprofloxacin, Levofloxacin, Piperacillin/Tazobactam, and Tobramycin)
e Urine culture: >100,000 cfu/ml Proteus mirabilis (Resistant: Ampicillin, Ampicillin/Suloactam, Cefazolin, and
Trimethoprim/Sulfamethoxazole; Susceptible: Ceftriaxone, Ciprofloxacin, Levofloxacin, Nitrofurantoin,

Piperacillin/Tazobactam, and Tobramycin)

Patient was initially started on Ceftriaxone (has completed 3 days of therapy), has now been clinically improving and the provider
would like to switch to an oral regimen - whichis most optimal?

A.  Cefdinir300mg PO BID x4 more days

B. Ciprofloxacin 500mg PO BID x 2 more days

C. Nitrofurantoin 100mg PO BID x 4 more days

D. Levofloxacin 750mg PO daily x 4 more days

A member of CommonSpirit
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Newer Antibiotics for the Treatment
of Urinary Tract Infection

% ‘ A member of CommonSpirit



Newer Antibiotics FDA Approved for UTI

Antibiotic Aok 3:5; oval | \uTl | cUTl | FDAIndication | ESBL*Coverage
Pivmecillinam . Treatment of female adults
(orand name: Pivya) April 2024 YES NO withoUTl YES
Sulopenem
Etzadraoxil* October2024 YES NO Treatmen&ﬂ;ﬁjﬂﬁ’k’w YES
(brand name: Orlynvah)
Gepotidacin Treatment of uUTIin females
(brand name: Blujepa) March 2025 YES NO aged > 12 years old YES
Tebipenem Pivoxil Treatment of adults with
(brand name: Utebzi) June 2026 NO YES cUTrI(,eiicrIT:J?j?nSpa;/elljonsevr\;lhritis YES

*Sulopenemis sold as a tablet in combination with probenicid ; ESBL = Extended Spectrum Beta-Lactamase

A member of CommonSpirit
“ Pivmecillinam, Sulopenem, Gepotidacin, Tebipenem Pivoxil. In: Lexi-Drugs Online. UpToDate Inc.; [2026]. Accessed [August 21,2026].
https://online.lexi.com
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Pivmecillinam

o RecommendedDose: One tablet (1I85mg) by mouth three times daily for 3-7 days
o Drugclass: Penicillin

« Common Side Effects: Glrelated (upset stomach, diarrhea)
Warnings/Precautions:

o Avoidif prior history of penicillin allergy
o Avoidif primary or secondary carnitine deficiency
Drug Interactions: minimal
Cost (AWP): $123.60 per tablet
o $1100-$2600 pertreatment course depending on duration of therapy

’ A member of CommonSpirit
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Pivmecillinam vs. Cephalexin for uUTl

e Multi-center, randomized double-blinded safety and efficacy trial in the US comparing:
¢ Pivmecillinam185mg 3x/day (n=127) x 3 days
*  Cephalexin250mg 4x/day (n=132)x 7 days
o Patient Population: femalesaged =18 years with evidence of pyuria, a baseline urine culture, and symptoms with
=2 of uUTI (dysuria, urinary frequency, urinary urgency, and suprapubic pain)
o Outcomes assessed: clinical response, microbiologicalresponse, and overall/compositeresponse

Table 1. Results

Pivmecillinam Cephalexin Difference
n=127 n=132 (95% CI)

OverallResponse, n (%) 91(71.7) 100 (75.8) -4.1(-15.6t07.4)
Clinical Response, n (%) 105(82.7) 112 (84.8) -2.2(-11.9t07.6)
Microbiological Response, n (%) 97(76.4) 106 (80.3) -3.9(-14.7t06.9)

Conclusion: Results demonstrate efficacy of Pivmecillinam 185 mg three times daily for 3 days with similar overall outcomes/success rates
in comparison to Cephalexin 250mg four times daily for 7 days for the treatment of uncomplicated UTI

4[ A member of CommonSpirit Menday AP. Int JAntimicrob Agents 2000, 13:183-7.

Lodise TP et al. Clin Infect Dis 2025;81(5):e285-93 . 38



Sulopenem Etzadroxil*

) ]
! §

Recommended Dose: One tablet (500mg/500mg) with food twice daily for 5 days
Drug class: Thiopenem
Common Side Effects: Glrelated (upset stomach, diarrhea), headache
Warnings/Precautions:

e Contraindicatedif known uric acid kidney stones

e Cautionif known priorbetalactam allergy with anaphylaxis

e Useisnotrecommended if CrCL <15ml/min or on hemodialysis
Drug Interactions:

e Contraindicated with Ketorolac (Risk X - avoid use)

e Many otherinteractions - mainly related to Probenicid

Cost (AWP): $357 pertablet ($3570 for full treatment course)

*QOral tablet formulationincludes both Sulopenem Etzadroxil and Probenicid)

A member of CommonSpirit

Sulopenem. In: Lexi-Drugs Online. UpToDate Inc.; [2026]. Accessed [August 21,2026]. https://online.lexi.com
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Sulopenem vs. Ciprofloxacin for uUTI

e Prospective, randomized, multicenter, double-blind, double-dummy study at 142 centers in4

countries comparing:
e Sulopenem etzadroxil/Probenicid 500mg/500mg twice daily for 5 days

o Ciprofloxacin 250mg twice daily for 3 days
¢ Inclusion Criteria: women aged =18 years with a positive urinalysis and = 2 signs/symptoms of uUTI

(urinary frequency, urgency, dysuria, or suprapubic pain)

« Primary endpoint: Overall success, defined as both clinical and microbiologic response at day 12
o ForCiprofloxacin-nonsusceptible pathogens > Sulopenem was compared for superiority
over Ciprofloxacin
o ForCiprofloxacin-susceptible pathogens > Ciprofloxacin and Sulopenem were compared

fornon-inferiority (limit fornon-inferiority was set at -10%)

4' A member of CommonSpirit ) )
. Dunne MW, et al. Clin Infect Dis 2022 Sep 7;76(1):66-77. 40



Sulopenem vs. Ciprofloxacin for uUTI

Table 1. Results - Ciprofloxacin non-susceptible

Sulopenem Ciprofloxacin Difference
n =147 n=139 (95% ClI)

OverallSuccess at Day 12, n (%) 92(62.6) 50(36) 26.6(15.1t0 37.4) <0.001

Table 2. Results - Ciprofloxacin susceptible
Difference

Sulopenem Ciprofloxacin i
n=370 n=415 (95% Cl)
OverallSuccess at Day 12, n (%) 247 (66.8) 326(78.6) -11.8(-18.0to -5.6)

Table 3. Results - Combined Groups

Sulopenem Ciprofloxacin Difference
n =517 n =554 (95% Cl)
OverallSuccessat Day12,n (%) 339 (65.6) 376(67.9) -2.3(-7.9103.3)

Conclusions: Sulopenem overall was noninferior to ciprofloxacinin the treatment of uUTIs. Sulopenem was superior to ciprofloxacin in patients
with uUTls due to ciprofloxacin-nonsusceptible pathogens. Sulopenem was not noninferior in patients with ciprofloxacin-susceptible pathogens.

4' A member of CommonSpirit ) )
" Dunne MW, et al. Clin Infect Dis 2022 Sep 7;76(1):66-77. 41



Gepotidacin

¢ Recommended Dose: Two tablets (1.5 grams) after meals twice daily for 5 days
e Females>12yearsoldandweighing > 40kg

e Drugclass: Triazaacenaphthylene

e Common Side Effects: Glrelated (stomach pain, diarrhea, vomiting, gas), headache, muscle spasm,

sweating, feeling tired, increased salivation

¢ Warnings/Precautions:
e Risk of QTC prolongation
e Acetylcholinesterase inhibition (adverse reactions, increased cholinergic effects when severe)

e Avoiduseif CrCL < 30ml/min, hemodialysis, or severe liverimpairment (Child-Pugh Class C)
e Druglinteractions: Major substrate of CYP3A4 - many interactions

e Cost (AWP): $114 per 750mg tablet, cost per1.5 gdose = $228 ($2280 per treatment course)

, A member of CommonSpirit
" Gepotidacin. In: Lexi-Drugs Online. UpToDate Inc.; [2026]. Accessed [August 21,2026]. https://online.lexicom 42



Gepotidacin vs. Nitrofurantoin for uUTI

e EAGLE-2and EAGLE-3: Phase 3,randomized, multicenter, double-blind, double-dummy, non-inferiority (10%

margin) trials at 219 centers worldwide
e Gepotidacin1500mgtwice daily x 5 days

e Nitrofurantoin100mg twice daily x 5 days

¢ Inclusion Criteria: Female, non-pregnant, aged 12 years orolder, > 40kg, with evidence of positive urinalysis and

2 ormore symptoms of uUTI (dysuria, frequency, urgency, or lower abdominal pain)

o Primary Endpoint: Therapeuticresponse (success or failure) at test-of-cure (day 10-13)
e Therapeutic success: combined clinical success and microbiological success without other systemic
antimicrobial use
e Afteraninterimanalysis> both studies were stopped for efficacy
e Primary analysis population >adjusted toinclude only patients who, at the time of the interim analysis data
cutoff, had the opportunity to reachthe test-of-cure visit orwere known to not have attained therapeutic
success before the test-of-cure visit

A member of CommonSpirit
“ WagenlehnerF, etal.Lancet 2024;43(10428):741-55. 43



Gepotidacin vs. Nitrofurantoin for uUTI

Table 1. Results - EAGLE-2

Gepotidacin | Nitrofurantoin | Adjusted Difference
n=320 n =287 (95% Cl)

Therapeutic Success, n (%) 162 (50.6) 135 (47) 4.3 (-3.6t012.1)

Table 2. Results - EAGLE-3

Gepotidacin | Nitrofurantoin | Adjusted Difference
n =277 n=264 (95% CI)

Therapeutic Success, n (%) 162 (58.5) 115 (43.6) 14.6 (6.4t022.8)

Conclusion: Gepotidacinwas non-inferiorto nitrofurantoinin both studies and superiorto
nitrofurantoinin EAGLE-3.

" A member of CommonSpirit
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Tebipenem Pivoxil

¢ Recommended Dose: 600mg by mouth every 6 hours for 5-7 days
e Canbeusedin male andfemale adults with complicated UTI (including pyelonephritis)

e Drugclass: Carbapenem
¢ Common Side Effects: Glrelated (stomach pain, diarrhea), headache

o Warnings/Precautions:
e Cautionif known priorbetalactam allergy with anaphylaxis
e Avoidif primary or secondary carnitine deficiency
e Avoidif known CNS disorders - increased risk of seizures/other CNS reactions
e Avoiduseif CrCL <15ml/min

o DruglInteractions: Valproic Acid and derivatives, OAT 1/3 inhibitors

e Cost (AWP): not onthe marketyet

, A member of CommonSpirit
" Tebipenem Pivoxil. In: Lexi-Drugs Online. UpToDate Inc.; [2026]. Accessed [August 21,2026]. https://online.lexicom 45



Tebipenemvs. IV Carbapenems for cUTI

Study Design

Patient

Key Inclusion/Exclusion Criteria

Tebipenem vs.

IV Ertapenem

Tebipenem vs.

IV Imipenem-
cilastatin

) ]
al §

Phase 3,
international,
double-blind,
double-dummy,
non-inferiority trial

Randomized,
international,
double-blind,
double-dummy,
non-inferiority trial

A member of CommonSpirit

Population

hospitalized,
adult patients
withcUTlor
pyelonephritis

hospitalized,
adult patients
withcUTl or
pyelonephritis

Inclusion: > 18 years of age, diagnosis of cUTl oracute
pyelonephritis

Exclusion: confirmed or suspectedinfectionwitha
carbapenem-resistant pathogen, CrCL < 30ml/min, receipt
of more than one dose of a short-acting antibiotic within 72
hours before randomization, septic shock, severe hepatic
impairment, pregnancy, immunocompromised,
hypersensitivity to any beta-lactamantibiotic

Inclusion: > 18 years of age, diagnosis of cUTl oracute
pyelonephritis

Exclusion: CrCL < 30ml/min, receipt of potential effective
antimicrobial within 72 hours before randomization, history
of known seizure disorder, severe hepaticimpairment,
pregnancy, HIV, valproic acid derivatives

EckburgPB, etal. NEnglJMed 2022;386:1327-1338. 44
Hong DK, et al. Open ForumInfect Dis 2026 Jan11;13(Suppl 1).



Tebipenemvs. IV Carbapenems for cUTI

Tebipenem 600mg PO g8h
VS.

Tebipenemvs. o 1g1V g24h

IV Ertapenem

Duration: 7-10 days °

OverallResponse*

Tebipenem:264/449 (58.8%)
Ertapenem: 258/419 (61.6%)

Weighted Difference: -3.3%
95%Cl: -9.7t0 3.2

OverallResponse*

Tebipenem 600mg PO géh °

: VS.

Teblg?enem vS- Imipenem-cilastatin 500mg

IV Imipenem- IV q6h

cilastatin :
Duration: 7-10 days .

Tebipenem:261/446 (58.5%)
Imipenem-cilastatin: 291/483
(60.2%)

Adjusted Difference: -1.3%
95%Cl: -7.5t04.8

NOTE: Treatment effects were

comparable in participants with
ESBL+Enterobacterales

*Overall Response: composite endpoint of clinical and microbiological cure

A member of CommonSpirit
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Oral Tebipenem pivoxil was
noninferiorto IV Ertapenemin
the treatment of cUTland acute
pyelonephritis

Oral Tebipenem pivoxil was non-
inferiorto IV Imipenem-cilastatinin
the treatment of cUTl oracute
pyelonephritis and showed
comparable efficacyin
participants with ESBL+
Enterobacterales

EckburgPB, etal. NEnglJMed2022;386:1327-1338.
Hong DK, et al. Open ForumInfect Dis 2026 Jan11;13(Suppl 1).
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Assessment: Patient Case #4

e 80yearoldfemale presentswith dysuriaandincreased frequency, afebrile, no systemic signs of infection

e PMH: Hypertension, Hyperlipidemia, CHF, Osteoarthritis

o Allergies: Penicillin (hives - tolerates Cephalosporins)

¢ Relevantlabresults: urinalysis > 50 WBC, leukocyte esterase positive

e Urine culture: >100,000 cfu/ml ESBL Klebsiellapneumoniae (Resistance: Ampicillin, Ampicillin/Sulbactam,
Cefazolin, Ceftriaxone, Cefepime, Ciprofloxacin, Levofloxacin, Nitrofurantoin, Piperacillin/Tazobactam,
Tobramycin, Trimethoprim/Sulfamethoxazole; Susceptible: Ertapenem, Meropenem)

Which of the following newer antibiotics would NOT be FDA indicated for this patient?
A. Gepotidacin
B. Tebipenem pivoxil
C. Sulopenem etzadroxil
D

Pivmecillinam

4' A member of CommonSpirit
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Assessment: Patient Case #4

e 80yearoldfemale presentswith dysuriaandincreased frequency, afebrile, no systemic signs of infection

e PMH: Hypertension, Hyperlipidemia, CHF, Osteoarthritis

o Allergies: Penicillin (hives - tolerates Cephalosporins)

¢ Relevantlabresults: urinalysis > 50 WBC, leukocyte esterase positive

e Urine culture: >100,000 cfu/ml ESBL Klebsiellapneumoniae (Resistance: Ampicillin, Ampicillin/Sulbactam,
Cefazolin, Ceftriaxone, Cefepime, Ciprofloxacin, Levofloxacin, Nitrofurantoin, Piperacillin/Tazobactam,
Tobramycin, Trimethoprim/Sulfamethoxazole; Susceptible: Ertapenem, Meropenem)

Which of the following newer antibiotics would NOT be FDA indicated for this patient?
A. Gepotidacin
B. Tebipenem pivoxil
C. Sulopenem etzadroxil
D

Pivmecillinam

4' A member of CommonSpirit
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So when do we use these newer antibiotics?

e Placeistherapyinstilllimited overall (cost, lack of necessity in hospital setting, many other
alternatives fortreatment of UTI)

e Susceptibility testingis notroutinely available
e Allshowed non-inferiority to standard of care comparisonagents

e Donotnecessarilyroutinely provide any added benefit clinically for treatment of UTl over
otheravailable agents when pathogens causinginfection are not multi-drug resistant

o All4 agents can provide coverage for ESBL producing organisms

{ A member of CommonSpirit
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Extended Spectrum Beta Lactamase
Enterobacterales (ESBL-E)

Infectious Diseases Society of America 2026 Guidance on the Treatment of Antimicrobial-

Resistant Gram-Negative Infections

¢ Includes mostup to daterecommendationsfor ESBL-E (in additionto other multi-drug resistant gram negatives)

o ESBLs are enzymes that inactivate most penicillins, cephalosporins, and aztreonam
o Remain susceptible to carbapenems
o Donotinactivate non-betalactam agents (ex. fluoroquinolones, trimethoprim/sulfamethoxazole,
aminoglycosides, nitrofurantoin, fosfomycin*)
o MostcommonESBL geneinthe USis CTX-M

o Most prevalent gram negative ESBL-E organisms: Escherichia coli, Klebsiellapneumoniae, Klebsiella oxytoca,
and Proteus mirabilis

*Fosfomycin has activity for ESBL E. coli only

, A member of CommonSpirit . ) )
" Tamma PD, et al. Clinical Infectious Diseases, 2026; 5]
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Treatment of UTls Caused by ESBL-E
2026 IDSA Guidelines

.  Preferred: Nitrofurantoinand TMP/SMX
Uncompllcated « Second Line: Ciprofloxacin, Levofloxacin, IV Carbapenems

CYStItIS/UUTI « Alternatives: Aminoglycoside (single dose x 1), PO Fosfomycin*,
Gepotidacin, Pivmecillinam, or Sulopenem

* Preferred Oral: TMP/SMX, Ciprofloxacin, Levofloxacin

Pyelonephritis - Preferred IV or if unable to take oral: IV Carbapenems or
or cUTI Cefepime-enmetazobactam

« Alternative: Aminoglycosides

. A » Preferred: Meropenem, Imipenem-Cilastatin, or Ertapenem
Infections outside * Alternative: Cefepime-enmetazobactam

urinary tract - Once clinical improvement and susceptibilities known:
(including UTl with secondary bacteremia) consider oral TMP/SMX, Ciprofloxacin, Levofloxacin

*Fosfomycin has activity for ESBL E. colionly

, A member of CommonSpirit . ) )
" Tamma PD, et al. Clinical Infectious Diseases, 2026; 52
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Newer UTI Antibiotics and ESBL-E uUTI
2026 IDSA Guidelines

e Pivmecillinam
e Distinctive structure makesit apoor substrate forESBL-Eisolates
e Shownactivity for> 90% ESBL-E isolates
e Observational studies have suggestedincreasedfailure risk for ESBL-E compared to non ESBL-E uUTls; failure not

shownwhenusing higherdosing regimen (370mg g8h)

e Sulopenem
e Shownactivity for> 95% ESBL-E isolates
e Similarresponse for ESBL-E uUTls whencomparedto Ciprofloxacin

o Gepotidacin
e Retainsactivityagainstsome FQNresistant strains
e Shownactivityfor> 90% of ESBL-E isolatesin studies
e Subgroup analysisin prior studies forwomen with ESBL E. coliuUTl showed numerically favorable results Bdata from

studies suggestat least as effective as Nitrofurantoinfor ESBL-E uUTI

A member of CommonSpirit . ) )
" Tamma PD, et al. Clinical Infectious Diseases, 2026; 53
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Antibiotic Dosing Recommendations for ESBL-E
2026 IDSA Guidelines

Amikacin
Ciprofloxacin
Ertapenem
Fosfomycin
Gentamicin
Gepotidacin
Imipenem-cilastatin
Levofloxacin
Meropenem
Nitrofurantoin macrocystals
Pivmecillinam
Sulopenem etzadroxil-probenicid

Tobramycin

Trimethoprim-sulfamethoxazole

A member of CommonSpirit
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15mg/kglVx1dose 15mg/kg IV x1, subsequent dose/interval based on pharmacokinetics
400mg |V qi2h, 500mgPO gl2h 400mglV g8h,750mgPO ql2h
g1V g24h 191V g24h
3gPOx1 Not applicable
5mg/kglVx1 7mg/kglVx1, subsequent dose/interval based on pharmacokinetics
1.5gPOql2h Not applicable
500mglV géh 500mglV géhor1,000mglV g8h
750mg IV/PO g24h 750mg IV/PO g24h
1gIVa8h 2glvVg8h
100mg PO gl2h Not applicable
370mg PO g8h Not applicable
500mgPO gl2h Not applicable
5mg/kgIVx1 7mg/kglV x1, subsequent dose/interval based on pharmacokinetics
160mg-800mg PO g12h Considerincreasing to weight-based dose (10-15mg/kg/day

trimethoprim component IV/PO divided g8-12h)

Tamma PD, et al. Clinical Infectious Diseases, 2026; 54
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Assessment: Patient Case #5

e 50yearoldfemale presentsto clinic withincreased frequency and urgency with urination, no fevers/chills/flank pain

e PMH:recurrentUTI, depression, DM2

o Allergies: FQN (tendonrupture)

o Relevantlabresults: urine dipstick positive for leukocyte esterase and nitrite

e Urine culture: > 100,000 cfu/mIESBLE. coli(Resistance: Ampicillin, Ampicillin/Sulbactam, Cefazolin, Ceftriaxone,
Cefepime, Nitrofurantoin, Piperacillin/Tazobactam, Trimethoprim/Sulfamethoxazole, Tobramycin; Susceptible:
Ciprofloxacin, Ertapenem, Fosfomycin, Levofloxacin)

What would be the most optimal antibiotic choice considering the IDSA guidelines for ESBL-E treatment,
cost, and availability ?

A. Ciprofloxacin500mg PO g12hx 3 days

B. Gepotidacin1.5gPO ql2hx5 days

C. Fosfomycin3gPOx1

D. Sulopenem500mg/500mgPO ql2hx 5 days

{ A member of CommonSpirit
§ 55



Assessment: Patient Case #5

e 50yearoldfemale presentsto clinic withincreased frequency and urgency with urination, no fevers/chills/flank pain

e PMH:recurrentUTI, depression, DM2

o Allergies: FQN (tendonrupture)

o Relevantlabresults: urine dipstick positive for leukocyte esterase and nitrite

e Urine culture: > 100,000 cfu/mIESBLE. coli(Resistance: Ampicillin, Ampicillin/Sulbactam, Cefazolin, Ceftriaxone,
Cefepime, Nitrofurantoin, Piperacillin/Tazobactam, Trimethoprim/Sulfamethoxazole, Tobramycin; Susceptible:
Ciprofloxacin, Ertapenem, Fosfomycin, Levofloxacin)

What would be the most optimal antibiotic choice considering the IDSA guidelines for ESBL-E treatment,
cost, and availability ?

A. Ciprofloxacin500mg PO g12hx 3 days

B. Gepotidacin1.5gPO ql2hx5 days

C. Fosfomycin3gPOx1

D. Sulopenem500mg/500mgPO ql2hx 5 days
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Summary

) ]
! §

Assessment of urinary symptoms and the presence of other systemic signs of iliness can help
differentiate between uUTI versus cUTI

Differences in treatment duration for uUTl are dependent on drug class chosen with shorter duration
typically being sufficient for most patients (3-5 days)

Empiric therapy in cUTlis determined based on severity of illness at presentation, when clinical
improvement is shown and susceptibilities reported - switching to an effective agent orally and
treating for 7 days s sufficient for most patients

Multiple newer antibiotics have beenrecently approved for the treatment of UTls - however costand
lack of availability for susceptibility testing could make them overall less applicablein clinical practice

Many treatment options are available for ESBL-E UTl - determination of optimal drug, route, and
durationis dependent on uUTI versus cUTl versus concurrent bacteremia
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Thank you
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