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What Will | Learn (Pharmacists)

Objectives

. 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 UTls.

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




8/13/2023

What Will | Learn (Pharmacy Technicians)

Objectives

State the types of urinary tract infections
seen in the hospital.

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

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

Epidemiology

Why Should I Care

v

Second most common bacterial
infection in the United States

v

7 million ambulatory care visits by
females every year

v

Fourth most common health-care
associated infection

v

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

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

is healthy

is not pregnant
is postmenopausal

has no known structural urological
abnormalities
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Urinary Tract Infections

Classification

[> Lower
> Upper

> Uncomplicated
[> Complicated

[> Community-Associated (CAUTI)
I> Health care-Associated (HAUTI)

Usual Suspects

Inpatient

E. coli - 65% E. coli - 49%
K. pneumoniae - 10% Enterococcus spp. - 18%
P. mirabilis - 5% K. pneumoniae - 15%
E. faecalis - 4% P. aeruginosa - 10%
P. aeruginosa - 3% P. mirabilis - 6%
E. cloacae - 5%

I |

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

E. coli
P. aeruginosa

E. cloacae
C. freundii
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Enterobacterales that produce Extended-Spectrum Beta
Lactamases (ESBLs) remain susceptible to

cefoxitin

. cefepime
ceftriaxone
. ceftazidime

Resistance

Enterobacterales
E. Cloacae
SPICE
| ESBLs |
E. coli

9% US, 18% Europe

K. pneumoniae
9% US, 39% Europe
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AVR: Antimicrobial Resistanc » nded:Spectrum Beta actamase, FQ: Fluoroguinolone, NFT: Nitrofurantoin

Environmental Advances 8 (2022) 100191
Contents lists available at ScienceDirect
Environmental Advances

journal homapage: www.sciencadiract. com/journal/anvironmental-advances
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Plasmid-mediated antimicrobial resistance in drinking water

Marwa Alawi ““’, Trinidad Velasco Torrijns"", Fiona Walsh **
* Department of Bialogy, Maynooth University, Maynooth, County Kildare, Ireland

® Department of Chemistry, Maynooth University, Maynooth, County Kildare, Ireland
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All of the following are risk factors for the development
of antibiotic-resistant gram-negative UTIs, EXCEPT:

Age (older than 50)

Prior UTIs
Presence of a urinary catheter
Recent hospitalization (30 days)

Resistance

Risk Factors

[> Age (>60 years)
[> Prior UTls

> cUTls

[> Presence of catheter

[> Chronic medical conditions

[> Recent hospitalization

[> Recent antibiotic use

[> Recent travel

PHARMACIST PATIENT CARE PROCESS (PPCP)

COLLECT ASSESS PLAN / IMPLEMENT FOLLOW-UP
N
What problemis) does the How bad is the problem(s)? ‘How should the problem(s) be How will | know that what
patent have? addressed? W done 5 Working?
Isfare) the problem(s) being How will | know that what
i s e
What should | tell my patient When should the pati
What information supports the Mwim:g:m;“ see improvemi
et medicatonls) for it? When should | fllow-up on
the patient?
What additional,if any,
information is required to DISEASE DRUG FACTORS
confirm the problem(s)? FACTORS Indicatien
Sewrity Drug eficacy/safety
rogmosis CostI Simplicly of sse

What references are you using to answer the questions?
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It's All About

Your Approach

Work-up
Diagnosis
Empiric Treatment
Targeted Therapy
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Be careful. You will always
find what you are looking for.

(Author and Motivational Speaker)

Adapted from “Urinary Tract Infection Diagnosis & Managementin
Adolescents Adults at UNC Mecical Center” by M. Gillam, etal. 2023,
Carolina ntimicrobial Stewardship Program Guideline.

Suspected Urinary Tract Infection
Clinical Signs/
Symptoms

YES NO

/
Do not get UA
or culture
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To Workup or Not

Diagnosis

Signs and/or symptoms

[> Dysuria, new or worsening frequency or urgency
> Back or flank (CVA) pain or tenderness

> Fever

Indwelling Catheter

Laboratory

> Urinalysis (UA)
I> Urine culture (colonization vs infection)
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Approach

Empiric Treatment

“Most" likely pathogen
Previous organisms identified

Prior antibiotic exposure

Antibiogram
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Two Simple Rules for Improving the Accuracy of Empiric Treatment
of Multidrug-Resistant Urinary Tract Infections
Katherine Linsenmeyer,™® Judith Strymish,** Kalpana Gupta™®¢

Bostan, Massachuselts, USA’; Bostor sty School of Mads
nal Center for Occupational He 4

hassetts, USA®; Harvard Medical School, Boston,

“... 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%"
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IDSA 2023 Guidance on the Moo |
Treatment of Antimicrobial Resistant Cre
Gram-Negative Infections

Published by IDSA, 6/7/2023

A Focus on Extended.:
Producing
e = .
7

amma PD, et al.In
guideline/amr-guidan
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Targeted Therapy

ESBL Enterobacterales

Uncomplicated Cystitis

Nitrofurantoin, TMP-SMX
Ciprofloxacin, levofloxacin, carbapenems

Complicated UTls & Pyelonephritis

Ciprofloxacin, levofloxacin, TMP-SMX
oot mogharesn Carbapenems, aminoglycosides

ESBL Enterobacterales

What is their Role?

Piperacillin tazobactam
Cefepime
Cephamycins

Other B-lactam-B-lactamase inhibitor
combinations

Cefiderocol

BOBERE




JAMA | Original Investigation

Effect of Piperacillin-Tazobactam vs Meropenem on 30-Day
Mortality for Patients With E coli or Klebsiella pneumoniae
Bloodstream Infection and Ceftriaxone Resistance

A Randomized Clinical Trial

Patrick N. A. Harris, MBBS; Paul A, Tambyah, MO: David C. Lye, MBES; Yin Mo, MBBS; Tau H. Lee, MBES; Mesut Yilmaz, MD;
‘Thamer H. Alenazi, MD: Yaseen Arabi, MO MD, PhD: Elda Righi, MD, PhiD: Benjamin A. Rogers, MBBS, PhD:
Souha Kan], MD; Hasan Bhally, MBBS: Jon Iredell, MBBS. PhD: Marc Mendelsan. MBBS, PhD; Tom H. Boyles, MD: David Looke, MBBS:
Spirts Miyaks, MD, PhD: Genevieve Walls, M8, ChB: Mohammed Al Khamis, MD: Ahmed Zikri, Pharm0; Amy Crowe. MB8S; Paul Ingram, MBBS;
Nick Daneman, MD; Paul Grffin, MBBS; Eugene Athan, MBS, MPH, PhD; Penelope Lorenc, RN: Peter Baker, PhO; Leah Roberts, BSc;
Scott A Beatson, Ph; Anton . Peleg, MBBS, PhO; Tiffany Harris-Brown, RN, MPH; David L. Paterson, MBBS, PhO;
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JAMA | Original Investigation

Effect of Piperacillin-Tazobactam vs Meropenem on 30-Day
RESULTS Among 379 patients (mean age, 66.5 years; 47.8% women) who were randomized
appropriately, received at least 1dose of study drug, and were included in the primary analysis
population, 378 (99.7%) ¢ leted the trial and were assessed for the primary outcome. A total
of 23 of 187 patients (12.3%) rar ized to piperacillin- tam met the primary outcome of
mortality at 30 days compared with 7 of 191 (3.7%) randomized to meropenem (risk difference,
86% [1-sided 97.5% Cl, - to 14.5%); P = .90 for noninferiority). Effects were consistent inan
analysis of the per-protocol population. Nonfatal serious adverse events occurred in 5 0f 188
patients (2.7%) in the piperacillin-tazobactam group and 3 of 191 (1.6%) in the meropenem group.

for the MERINO i for Infectious Disease Clini CAN)
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Targeted Therapy

E. cloacae

Uncomplicated Cystitis

- Nitrofurantoin, TMP-SMX

- Ciprofloxacin, levofloxacin, aminoglycosides

Complicated UTls & Pyelonephritis

1 Aminoglycosides, Ciprofloxacin, levofloxacin,
TMP-SMX

Tomma P, et l.Infectous DieasesSocety of . .
a e, Carbapenems, aminoglycosides
e infectons 1DSA2023;Versr
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E. cloacae

Antibiotic | Should Avoid

Table 1. ampC Induction Profile of Various Antibacterials

Inducible (Wild-Type)

Strong Inducers of ampC Weak Inducers of ampC

Good substrates of ampC  Ampicillin first-generation Ceftazidime, ceftriaxone, cefotaxime,
cephalosporins, cefoxitin, cefotetan piperacillin, ticarcillin, aztreanam

Phenatype Resistant Susceptible

Poar substrates of ampC Imipenem Cefepime

Meropenem

Phenotype Susceptible Susceptible

(acDougalC.J Pediatr Pharmacol Ther. 201

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

ceftazidime-avibactam
meropenem
piperacillin-tazobactam
ciprofloxacin
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others

Targeted Therapy

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

Aminoglycosides, ceftazidime-avibactam,
- meropenem-varbobactam, imipenem-cilastatin-
relebactam, cefiderocol
DTR-P. aeruginosa

1
2
Ceftazidime-avibactam, meropenem-
varbobactam, imipenem-cilastatin-relebactam

“Tamma PD, et l. Infectious Diseases Soclety of
merica Antimicrobial-Resstant Treatment Guidance:
Gram Negative Bacterial Infections IDSA

B e - Cefiderocol, aminoglycosides (uncomplicated

guideline/amr-guida

e —— cystitis)
OTR Ot To Tren Retane
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Questions?
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