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Describe the type and severity of urinary 
tract infections (UTIs) seen in the hospital 
setting.

Identify risk factors for the development  
of antibiotic-resistant pathogens in patients 
with UTIs.

Discuss treatment options for the 
management of antibiotic-resistant UTIs.

Objectives
W h a t  W i l l  I  L e a r n  ( P h a r m a c i s t s )
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State the types of urinary tract infections 
seen in the hospital.

List the main antibiotic-resistant pathogens 
found in patients with UTIs.

Identify the main antibiotics used in the 
management of antibiotic-resistant UTIs.

Objectives
W h a t  W i l l  I  L e a r n  ( P h a r m a c y  T e c h n i c i a n s )

1

2

3

Why Should I Care
E p i d e m i o l o g y

▷ Second most common bacterial 
infection in the United States

▷ 7 million ambulatory care visits by 
females every year

▷ Fourth most common health-care 
associated infection

▷ Prevalence in the hospital is 12.9% 
(2/3 are catheter-associated)

1. Schappert SM, et al. Vital Health Stat. 2011;13:1-28. 2. Foxman B. Nat Rev Urol. 
2010;7:653-660. 3. Magill SS, et al. N Engl J Med. 2014;370:1198-1208. 

An uncomplicated UTI is defined as acute cystitis 
occurring in a female who:  (Select ALL that apply)

A. is healthy
B. is not pregnant
C. is postmenopausal
D. has no known structural urological 

abnormalities

Question 1
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Classification
U r i n a r y  T r a c t  I n f e c t i o n s

▷ Lower
▷ Upper

▷ Uncomplicated
▷ Complicated

▷ Community-Associated (CAUTI)
▷ Health care-Associated (HAUTI)

Location

Anatomical

Severity

Bader M, et al. Postgraduate Medicine. 2017;129(2):242-58. 

E. coli – 49%
Enterococcus spp. – 18%
K. pneumoniae – 15%
P. aeruginosa – 10%
P. mirabilis – 6%
E. cloacae – 5%

Usual Suspects
F r e q u e n t l y  I s o l a t e d

Inpatient

Bader M, et al. Postgraduate Medicine. 2017;129(2):242-58. 

E. coli – 65%
K. pneumoniae – 10%
P. mirabilis – 5%
E. faecalis – 4%
P. aeruginosa – 3%

Outpatient

Which of the following enterobacterales is more  
likely to harbor Extended-Spectrum Beta Lactamases 
(ESBLs) genes?

A. E. coli
B. P. aeruginosa
C. E. cloacae
D. C. freundii

Question 2
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Enterobacterales that produce Extended-Spectrum Beta 
Lactamases (ESBLs) remain susceptible to ________ . 

A. cefoxitin
B. cefepime
C. ceftriaxone
D. ceftazidime

Question 3

Enterobacterales
R e s i s t a n c e

ESBLs

AmpC

KPC
E. Cloacae
SPICE 

1. Lee CH, et al. J Microbioil Immunol Infect. 2015;48(3):269-275.2. Hoban DJ, et al. Diag Microbiol Infect Dis. 2012;74:62-67.

AmpC

E. coli
9% US, 18% Europe

K. pneumoniae
9% US, 39% Europe

ESBLs

KPC: Klebsiella Penumoniae Carbapenemase, ESBL: Extended-Spectrum Beta Lactamase
SPICE: Serratia/Providencia/”Indole-positive” Proteus/Citrobacter/Enterobacter

Kaye KS, et al. Clinical Infectious Diseases. 2021;73(11):1992-99.
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Kaye KS, et al. Clinical Infectious Diseases. 2021;73(11):1992-99.

Kaye KS, et al. Clinical Infectious Diseases. 2021;73(11):1992-99.

AMR Prevalence 2011-2019
E .  c o l i  I s o l a t e s  i n  t h e  U S

AMR: Antimicrobial Resistance, NS: Non-Susceptible, ESBL: Extended-Spectrum Beta Lactamase, FQ: Fluoroquinolone, NFT: Nitrofurantoin

Alawi M, et al. Environmental Advances. 2002. https://doi.org/10.1016/j.envadv.2022.100191.
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All of the following are risk factors for the development
of antibiotic-resistant gram-negative UTIs, EXCEPT:

A. Age (older than 50)
B. Prior UTIs
C. Presence of a urinary catheter
D. Recent hospitalization (30 days)

Question 4

Risk Factors
R e s i s t a n c e

▷ Age (>60 years)

▷ Prior UTIs

▷ cUTIs

▷ Presence of catheter

▷ Chronic medical conditions

▷ Recent hospitalization

▷ Recent antibiotic use

▷ Recent travel

Bader M, et al. Postgraduate Medicine. 2017;129(2):242-58. 

16

17

18



8/13/2023

7

Your Approach
I t ’ s  A l l  A b o u t  …

Work-up

Diagnosis

Empiric Treatment

Targeted Therapy

1

2

3

4

Be careful. You will always 
find what you are looking for.

Olianna Portnoy
(Author and Motivational Speaker)

YES

YES

Clinical Signs/ 
Symptoms 

Indwelling 
Catheter?

YES

<2 weeks>2 weeks

Order UA

UA suggests UTI

Order culture and 
initiate Abx

UA does not 
suggest UTI

Do not treat

Hemodynamically unstable  
& no other cause?

NO

Febrile without other source of 
infection AND high-risk?

NO

Do not get UA      
or culture

YES NO

NO

Workup
Suspected Urinary Tract Infection

Adapted from “Urinary Tract Infection Diagnosis & Management in 
Adolescents & Adults at UNC Medical Center” by M. Gilliam, et al. 2023, 

Carolina Antimicrobial Stewardship Program Guideline. 
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Diagnosis
T o  W o r k u p  o r  N o t

1

2

3

Signs and/or symptoms
▷ Dysuria, new or worsening frequency or urgency

▷ Back or flank (CVA) pain or tenderness

▷ Fever

Indwelling Catheter

Laboratory
▷ Urinalysis (UA)

▷ Urine culture (colonization vs infection)

1. Bader M, et al. Postgraduate Medicine. 2017;129(2):242-58.  2. Drekonja DM, et al. Prim Care Clin Office Pract. 2008;35:354-67. CVA: Costovertebral Angle 

Empiric Treatment
A p p r o a c h

1

2

3

“Most” likely pathogen

Previous organisms identified

Prior antibiotic exposure

Antibiogram4

“... when empiric therapy was concordant with the prior 
microbiologic data, the rate of accuracy of the treatment 

against the uropathogen improved from 32% to 76%"

Lissenmeyer K, et al. Antimicrob Agents Chemothe. 2015;59:7593-7596.
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Tamma PD, et al. Infectious Diseases Society of America Antimicrobial-Resistant Treatment Guidance: Gram-Negative Bacterial Infections. IDSA 2023; Version 3.0. Available at https://www.idsociety.org/practice-
guideline/amr-guidance/. Accessed 09/02/2023.

ESBL Enterobacterales
T a r g e t e d  T h e r a p y

Nitrofurantoin, TMP-SMX

Ciprofloxacin, levofloxacin, carbapenems

Uncomplicated Cystitis

1

2

Complicated UTIs & Pyelonephritis

Ciprofloxacin, levofloxacin, TMP-SMX

Carbapenems, aminoglycosides

1

2
Tamma PD, et al. Infectious Diseases Society of              
America Antimicrobial-Resistant Treatment Guidance: 
Gram-Negative Bacterial Infections. IDSA 2023; Version         
3.0. Available at https://www.idsociety.org/practice-
guideline/amr-guidance/. Accessed 09/02/2023.

What is their Role?
E S B L  E n t e r o b a c t e r a l e s

Piperacillin tazobactam

Cefepime

1

2

Cephamycins

Other B-lactam-B-lactamase inhibitor 
combinations

Cefiderocol

3

4

5

25

26

27



8/13/2023

10

Harris PN, et al. JAMA. 2018;320(10):984-994.

Harris PN, et al. JAMA. 2018;320(10):984-994.

E. cloacae
T a r g e t e d  T h e r a p y

Nitrofurantoin, TMP-SMX

Ciprofloxacin, levofloxacin, aminoglycosides

Uncomplicated Cystitis

1

2

Complicated UTIs & Pyelonephritis

Aminoglycosides, Ciprofloxacin, levofloxacin, 
TMP-SMX

Carbapenems, aminoglycosides

1

2Tamma PD, et al. Infectious Diseases Society of              
America Antimicrobial-Resistant Treatment Guidance: 
Gram-Negative Bacterial Infections. IDSA 2023; Version         
3.0. Available at https://www.idsociety.org/practice-
guideline/amr-guidance/. Accessed 09/02/2023.
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MacDougall C. J Pediatr Pharmacol Ther. 2011;16(1):23-30.

E. cloacae
A n t i b i o t i c  I  S h o u l d  A v o i d

Which of the following would be the best choice for a
hospitalized patient with a Carbapenem-Resistant
Enterobacterales (CRE) pyelonephritis?

A. ceftazidime-avibactam
B. meropenem
C. piperacillin-tazobactam
D. ciprofloxacin

Question 5

Targeted Therapy
O t h e r s

Nitrofurantoin, TMP-SMX, ciprofloxacin, 
levofloxacin (IF susceptible)

Aminoglycosides, ceftazidime-avibactam, 
meropenem-varbobactam, imipenem-cilastatin-
relebactam, cefiderocol

CRE

1

2

DTR-P. aeruginosa 

Ceftazidime-avibactam, meropenem-
varbobactam, imipenem-cilastatin-relebactam

Cefiderocol, aminoglycosides (uncomplicated 
cystitis)

1

2

Tamma PD, et al. Infectious Diseases Society of              
America Antimicrobial-Resistant Treatment Guidance: 
Gram-Negative Bacterial Infections. IDSA 2023; Version         
3.0. Available at https://www.idsociety.org/practice-
guideline/amr-guidance/. Accessed 09/02/2023.

CRE: Carbapenem-Resistant Entobacterales
DTR: Difficult-To-Treat Resistance 
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Questions?
B e f o r e  Y o u  L e a v e
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