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Outline

• Using a case-based format, will review common questions we receive 
related to GNR infections that may not require full ID consultation

Objectives

• You will be able to:

• Classify a UTI based on its clinical syndrome

• Choose the appropriate empiric antibiotic for serious GNR infections

• Choose the appropriate antibiotic based on susceptibility data

• Decide the duration of antibiotic for GU infections and bacteremia



Case

55F who presents to the ED with with three days of worsening dysuria, 
R flank pain, and fever. On exam, febrile to 101.5, tachy to 110s, and BP 
90s/50s. WBC 15, lactate 2.5, UA >100 WBC and CT abdomen/pelvis 
with R kidney fat stranding without abscess. The ED starts vancomycin 
+ cefepime and admits to medicine. 
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55F who presents to the ED with with three days of worsening dysuria, 
R flank pain, and fever. On exam, febrile to 101.5, tachy to 110s, and BP 
90s/50s. WBC 15, lactate 2.5, UA >100 WBC and CT abdomen/pelvis 
with R kidney fat stranding without abscess. The ED starts vancomycin 
+ cefepime and admits to medicine. 

How would you classify this patient?

A) Uncomplicated UTI

B) Complicated UTI without sepsis

C) Complicated UTI with sepsis
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UTI: Case

55F who presents to the ED with with three days of worsening dysuria, 
R flank pain, and fever. On exam, febrile to 101.5, tachy to 110s, and BP 
90s/50s. WBC 15, lactate 2.5, UA >100 WBC and CT abdomen/pelvis 
with R kidney fat stranding without abscess. The ED starts vancomycin 
+ cefepime and admits to medicine. 
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Case

While admitting the patient, the micro lab calls with a CRITICAL RESULT 
1/4 bottles with GNRs. What antibiotic would you order?

A) Ceftriaxone

B) Cefepime

C) Piperacillin-tazobactam

D) Meropenem

E) Ciprofloxacin
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• Step 2 Assess disease severity: Sepsis???

• Step 3 Make an empiric antibiotic selection



GNR Infection Schema

• Step 1 Classify the infection: uncomplicated vs complicated UTI

• Step 2 Assess disease severity: Sepsis???

• Step 3 Make an empiric antibiotic selection

• Antibiotic penetrates the site of infection and treats typical pathogens for this 
infection

• Risk for MDR pathogens (e.g., Pseudomonas)

• Prior broad-spectrum antibiotics in the last 90 days

• Prior culture data

GNR Infection Schema

• Step 3 Make an empiric antibiotic selection

• Prior culture data: the PAST predicts the FUTURE…within reason
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• Prior culture data: the PAST predicts the FUTURE…within reason

ESBL 

• Extended Spectrum Beta-Lactamase

• Hydrolyze many broad-spectrum beta-lactams (e.g., ceftriaxone)

• A family of resistance genes for Enterobacterales (i.e., your GNRs)

• More common in Asia but becoming increasingly common in the U.S.

• Not feasible to sequence genes of all clinical isolates
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• A family of resistance genes for Enterobacterales (i.e., your GNRs)

• More common in Asia but becoming increasingly common in the U.S.

• Not feasible to sequence genes of all clinical isolates

Clinically: ESBL = GNR with ceftriaxone (CTX) resistance

A resistance mechanism NOT a virulence mechanism
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Tamma, P et al Clin Infect Dis 2023



ESBL 

• Extended Spectrum Beta-Lactamase

• Clinically: GNR with ceftriaxone resistance

• Treatment: (with guidance from patient’s prior susceptibility results)

• Severe infection (e.g., sepsis): carbapenem (meropenem/ertapenem)

• Complicated UTI without sepsis: TMP-SMX (”Bactrim”) or fluroquinolones (e.g., 
ciprofloxacin/levofloxacin)

• Uncomplicated UTI: nitrofurantoin (yesssss please!!!), TMP-SMX, or fosfomycin (E coli 
only). Alternative: single-dose aminoglycoside (e.g., gentamicin)

Tamma, P et al Clin Infect Dis 2023

ESBL 

• Extended Spectrum Beta-Lactamase

• Clinically: GNR with ceftriaxone resistance

• Treatment: (with guidance from patient’s prior susceptibility results)

• Severe infection (e.g., sepsis): carbapenem (meropenem/ertapenem)

• Complicated UTI without sepsis: TMP-SMX (”Bactrim”) or fluroquinolones (e.g., 
ciprofloxacin/levofloxacin)

• Uncomplicated UTI: nitrofurantoin (yesssss please!!!), TMP-SMX, or fosfomycin (E coli 
only). Alternative: single-dose aminoglycoside (e.g., gentamicin)

• CONTROVERSY:

• The use of cefepime and piperacillin-tazobactam (…maybe, but do discuss with 
ID/pharmacy)

Tamma, P et al Clin Infect Dis 2023



ESBL  ….. And ampC 

• Extended Spectrum Beta-Lactamase

• Clinically: GNR with ceftriaxone resistance

• Treatment: (with guidance from patient’s prior susceptibility results)

• Severe infection (e.g., sepsis): carbapenem (meropenem/ertapenem)

• Complicated UTI without sepsis: TMP-SMX (”Bactrim”) or fluroquinolones (e.g., 
ciprofloxacin/levofloxacin)

• Uncomplicated UTI: nitrofurantoin (yesssss please!!!), TMP-SMX, or fosfomycin (E coli 
only). Alternative: single-dose aminoglycoside (e.g., gentamicin)

• ampC

• Clinically: Enterobacter cloacae, Klebsiella aerogenes, Citrobacter freundii

Tamma, P et al Clin Infect Dis 2023
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ESBL  ….. And ampC 

• Extended Spectrum Beta-Lactamase
• Clinically: GNR with ceftriaxone resistance

• Treatment: (with guidance from patient’s prior susceptibility results)
• Severe infection (e.g., sepsis): carbapenem (meropenem/ertapenem)

• Complicated UTI without sepsis: TMP-SMX (”Bactrim”) or fluroquinolones (e.g., 
ciprofloxacin/levofloxacin)

• Uncomplicated UTI: nitrofurantoin (yesssss please!!!), TMP-SMX, or fosfomycin (E coli only). 
Alternative: single-dose aminoglycoside (e.g., amikacin)

• ampC
• Clinically: Enterobacter cloacae, Klebsiella aerogenes, Citrobacter freundii

• Treatment: 
• Severe infection: cefepime (preferred, MIC</=2) or carbapenem

• Other infections: same as above for ESBL

Tamma, P et al Clin Infect Dis 2023
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While admitting the patient, the micro lab calls with a CRITICAL RESULT 
1/4 bottles with GNRs. You reviewed her risk factors for MDR 
pathogens and prior micro report showing ESBL E coli in the urine 6 
months ago. What antibiotic would you order?

A) Ceftriaxone

B) Cefepime

C) Piperacillin-tazobactam

D) Meropenem

E) Ciprofloxacin
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While admitting the patient, the micro lab calls with a CRITICAL RESULT 
1/4 bottles with GNRs. You reviewed her risk factors for MDR 
pathogens and prior micro report showing ESBL E coli in the urine 6 
months ago. What antibiotic would you order?

A) Ceftriaxone

B) Cefepime

C) Piperacillin-tazobactam

D) Meropenem 

E) Ciprofloxacin

Case

55F who presents to the ED with with three days of worsening dysuria, R 
flank pain, and fever. On exam, febrile to 101.5, tachy to 110s, and BP 
90s/50s. WBC 15, lactate 2.5, UA >100 WBC and CT abdomen/pelvis with R 
kidney fat stranding without abscess. The ED starts vancomycin + cefepime 
and admits to medicine. 

While admitting the patient, the micro lab calls with a CRITICAL RESULT 1/4 
bottles with GNRs and on review of her prior micro, she grew ESBL E coli in 
the urine 6 months ago. She is started on meropenem IV.

On HD2, the patient has clinically improved to her baseline and blood + urine 
cultures have speciated with E coli with below susceptibility profile. 



Case

55F who was admitted with a complicated UTI with bacteremia 
secondary to E coli who has now clinically improved on two days of 
meropenem. What antibiotic would you use to complete treatment?

A) PICC, Ertapenem

B) PICC, Cefepime 

C) TMP-SMX

D) Amoxicillin-clavulanate

E) Ciprofloxacin

GNR Infection Schema

• Step 1 Classify the infection: uncomplicated vs complicated UTI 

• Step 2 Assess disease severity: Sepsis???

• Step 3 Make an empiric antibiotic choice: risk for MDR (recent IV 
antibiotics??) and prior cultures in the last ~year 

• Step 4 Make a culture-directed antibiotic choice

• Clinical improvement on empiric therapy?

• Source control?

• Antibiotic that is SS with appropriate levels in desired space

• Nitrofurantoin/Fosfomycin  excellent bladder concentration (not tissue) 

• PO >> IV
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secondary to E coli who has now clinically improved on two days of 
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A) PICC, Ertapenem
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Case

55F who presents to the ED with with three days of worsening dysuria, R 
flank pain, and fever. On exam, febrile to 101.5, tachy to 110s, and BP 
90s/50s. WBC 15, lactate 2.5, UA >100 WBC and CT abdomen/pelvis with R 
kidney fat stranding without abscess. The ED starts vancomycin + cefepime 
and admits to medicine. 

While admitting the patient, the micro lab calls with a CRITICAL RESULT 1/4 
bottles with GNRs and on review of her prior micro, she grew ESBL E coli in 
the urine 6 months ago. She is started on meropenem IV.

On HD2, the patient has clinically improved to her baseline and blood + urine 
cultures have speciated with ESBL E coli. She is rotated from meropenem to 
PO TMP-SMX (“Bactrim”).

Case

You are completing her discharge. What duration of total antibiotics 
(inclusive of the time on IV) will you recommend?

A) 5 days

B) 7 days

C) 10 days

D) 14 days



GNR Infection Schema

• Step 1 Classify the infection: uncomplicated vs complicated UTI 

• Step 2 Assess disease severity: Sepsis???

• Step 3 Make an empiric antibiotic choice: risk for MDR (recent IV 
antibiotics??) and prior cultures in the last ~year 

• Step 4 Make a culture-directed antibiotic choice: de-escalate to PO 
antibiotics if improved/source control

• Step 5 Decide duration

GNR Infection Schema

• Step 5 Decide duration

McAteer, J et al. Clin Infect Dis 2023



GNR Infection Schema

• Step 5 Decide duration

McAteer, J et al. Clin Infect Dis 2023

No difference 

between 7-day arm 

(IV beta lactam or 

TMP-SMX/FQ) and 

14-day arm for risk 

of recurrent 

infection within 30 

days
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GNR Infection Schema

• Step 1 Classify the UTI: uncomplicated vs complicated

• Step 2 Assess disease severity: Sepsis???

• Step 3 Make an empiric antibiotic choice: risk for MDR (recent IV 
antibiotics??) and prior cultures in the last ~year 

• Step 4 Make a culture-directed antibiotic choice: de-escalate to PO 
antibiotics if improved/source control

• Step 5 Decide duration: 3-5 days for all uncomplicated UTI and 7-10 
days for complicated UTI with highly bioavailable abx (**excluding 
prostatitis) 

UTI: MEN …oh no

55M with three days of dysuria. He sees his PCP with UA showing 3+ 
leukocyte esterase and started on PO ciprofloxacin. Two days later the 
urine culture returns with E coli. PCP refers to ED for PICC and 14 days 
of IV antibiotics. The ED starts ertapenem and admits to medicine. 
What antibiotic would you use? 

A) Nitrofurantoin X 5 days

B) Ertapenem X 14 days

C) Ertapenem X 7 days

D) Gentamicin X 1 dose
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leukocyte esterase and started on PO ciprofloxacin. Two days later the 
urine culture returns with E coli. PCP refers to ED for PICC and 14 days 
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UTI: MEN …oh no

55M with three days of dysuria. He sees his PCP with UA showing 3+ 
leukocyte esterase and started on PO ciprofloxacin. Two days later the 
urine culture returns with E coli. PCP refers to ED for PICC and 14 days 
of IV antibiotics. The ED starts ertapenem and admits to EDB. What 
antibiotic would you use? 

A) Nitrofurantoin X 5 days

B) Ertapenem X 14 days

C) Ertapenem X 7 days

D) Gentamicin X 1 dose

UTI: Catheter

• Is it really a UTI????? (Positive urine culture           infection)

• Remove it!!!!

• If ongoing need of catheter, exchange it when starting antibiotics. 
(Biofilm)

• Outcomes are improved

• Duration: complicated UTI (7-10 days)

Raz, R. J Urol 2000



Review

• Empiric antibiotics guided by the infectious syndrome, severity of illness, 
MDR risk and prior cultures 

• Please always review the prior cultures!!

• ESBL ~ defined as GNR with CTX resistance (NOT A VIRULENCE FACTOR!) 
• Carbapenem for severe infection

• Otherwise use SS, non-beta lactam PO antibiotics with same treatment durations as 
otherwise indicated

• Don’t forget about nitrofurantoin, fosfomycin, and X 1 aminoglycoside for 
uncomplicated UTI!

• Male factor alone does not equal cUTI

• GNR bacteremia alone does not alter treatment duration or preclude 
eventual use of PO antibiotics

Thank you!

Hayden Andrews, M.D.
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