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Objectives

o Define asymptomatic bacteriuriq,
complicated and uncomplicated cystitis,
pyelonephritis, and recurrent cystifis

o ldentify signs and symptoms of urinary
tract infections

o Interpret a urinalysis

o Select appropriate antibiotic therapy and
duration for patient with a urinary tract
infection
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Epidemiology

o Up to 50% of women will experience a UTl in
their lifetime

o > 8 million physician visits annually
o 84% patients were women

o 15% of all community-prescribed antibiotics

o Responsible for > 100,000 hospital admissions
annually (majority pyelonephritis)

Altarac S. EMJ Urology. 2015; 3: 62-67

Inappropriate Treatment of Catheter-
Associated Asymptomatic Bacteriuria in a
Tertiary Care Hospital

Barbara W. Trautner2.3,4, Matthew Cope!, Manuel E. Cevallos2, Richard M. Cadle4,
Rabih O. Darouiche2:3:4, and Daniel M. Musher2:4

Overtreatment of Presumed Urinary Tract Infection in Older
Women Presenting to the Emergency Department

Lesley B. Gordon, MS,* Michael J. Waxman, MD,” Luna Ragsdale, MD MPH,? and
Leonard A. Mermel, DO, ScM**

Improving the Management of Urinary Tract Infections in Nursing
Homes: It's Time to Stop the Tail From Wagging the Dog

Thursday, September 11, 2014 - 10:49

Author(s): Christopher J. Crnich, MD, PhD, FACP "2 « Paul Drinka, MD, AGSF, FSHEA 34




1/29/2016

INFECTIONS PER YEAR gﬁ‘ ]"-4“[’_“00
i, 51:000,000.000 o5

4
Asymptomatic Bacteriuria Treatment Is
tt Associated With a Higher Prevalence of
Antibiotic Resistant Strains in Women With
Urinary Tract Infections

Tommaso Cai,' Gabriella Nesi® Sandra Mazzoli! Francesca Meacci,” Paolo Lanzatame,? Patrizio Caciagli?
Liliana Merew, Saverio Tateo,' Gianni Malossini,' Cesare Selli® and Riccardo Bartoletti®

Definitions

Urinary tract infection (UTI)

Microbial invasion of the urinary tract extending
from the renal cortex to the urethral meatus

Urethra, bladder, kidneys

Diagnosis
Presence of SIGNIFICANT bacteriuria
AND
Signs and Symptoms of UTI




Anatomy of the urinary tract

Kidney
Renal pelvis
Upper UTI:
complicated
Ureter

Urinary bladder

Urethra Lower UTI:

Complicated or
uncomplicated

FADAM.

UTI classifications

Lower urinary tract
infections

o Urethritis

o Inflammation of the
urethra

o Cystitis
o Inflammation of the
bladder & urethra

Upper urinary tract
infections

o Pyelonephritis

o Inflammation of the
kidney
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UTI classification

Uncomplicated UTI: infection in a structurally &
neurologically normal urinary tract

Lower urinary tract: cystitis, urethritis AND
Pre-menopausal, non-pregnant women (age 15-45)

Complicated UTI: infection in a urinary fract with
functional or structural abnormalities 2 increased
risk of failing therapy

Upper urinary tract £ systemic complications
Catheterization, instrumentation, kidney stones, tumors
Children, elderly, immunocompromised patients

High frequency of recurrence
Pregnancy ANY of the risk factors
Men listed = complicated

Case #1 - Diagnostics

JHis a 67 y/o male presenting to the ED (no
primary care physician). He complains of
burning upon urination, increased frequency
and supra-pubic pain for the past 24 hours.
Past medical history

Diabetes mellitus type I

Renal stents x2
ROS

(-) CVA tenderness
Temp: 37° C
Vitals: BP 145/82 mmHg, HR 78, RR 15, O, sat
98% RA




Uncomplicated patient

“Prototypical”
patient:
Young, childbearing-
aged female with no

urogenital structural
abnormalities

Case #1 - Diagnostics

Complicated factors
for patient JH

Male
Elderly

GU instrumentation
(renal stents)

Type of UTI for JH

Cystitis(complicated)

E. coli ~85%

Microbiology: community acquired*

Ofher
Enterococeus

Adapted from Heintz, BB ; Urinary Tract Infections Lecture 2011

S. saprophyticus
Klebsiella

*Uncomplicated: most common among sexually active young women

Gupla ef al. “Increasing Resistance and the of

ommunity Acquired Urinary tract Infections.” Ann Intern Med 2001; 135:41-50
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Microbiology: hospital-acquired

Organisms isolated from hospital-acquired UTls are
more diverse & generally more resistant

E. coli
m Other Gram-
negative bacilli

m Candida

B Enterococci

B S. aureus

Signs & symptoms: subjective

Lower Urinary Upper Urinary
Tract Infection Tract Infection
Dysuria *+ symptoms of
Frequency CVA ’ren.derness
) Flank pain
Nocturia F
ever
Suprapubic pain Chills
*+ Back pain Nausea/vomiting
Weight loss

Variable presentation: elderly, patients with indwelling catheters, pregnant patients, children




Urinalysis
Appearance Yellow/Clear Cloudy
pH 4.5-8.5 Usually alkaline
Protein Negative * Positive
Nitrite Negative * Positive
Red Blood Cells Negative Positive
White Blood Cells 0-5 cells/mL urine =10 cells/mL urine
Leukocyte Negative Positive
esterase

Urine Culture

o Quantification
o = 10° cfu/mL = significant bacteriuria

o Once a pathogen is identified & quantified,
antibiotic susceptibility can be obtained for
better tailoring of treatment

1/29/2016
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Asymptomatic Bacteriuria

Bacteria isolated in the urine without
symptoms of infection

Treatment is NOT indicated in most cases of
asymptomatic bacteriuria
Exceptions include:
Pregnancy

Urologic procedure which mucosal bleeding is
anticipated

Who does not benefit from Tx
for asymptomatic bacteriuria?

Premenopausal, nonpregnant women
Postmenopausal ambulatory women

Instifituitionalized men and women
Patients with spinal cord injuries
Pafients with urinary catheters

Diabetics

Asscher AW. BMJ. 1969; Abrutyn E. J Am Soc Ger. 1996
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Treatment of asymptomatic
bacteriuria in diabetic women

Placebo controlled, RCT (N=1095)

Diabetic women w/ asymptomatic
bacteriuria

Intervention: Antimicrobial vs. placebo x
14d

1° endpoint: Time to 1st symptomatic UTI
42% Rx vs. 40% placebo, p=0.42

Harding GKM. NEJM 2003

Case #2 - Microbiology Dx

JJis a 25 y/o female admitted to your medicine
team for recurrent seizures. Overnight she has a
temp recorded at 38.1° C. Blood and urine
cultures were drawn. JJ has no complaints or able
to localize any infectious symptoms.

Vitals: WNL

Urine culture: 100,000 cfu/mL Group B
streptococcus

Blood culture: ngtd

Prescriber sees positive urine culture and begins
tfreatment with vancomycin plus
piperacillin/tazobactam...

10



Case #2 - Microbiology Dx

o (+) urine culture BUT (-) symptoms/indication of
true infection = ASYMPTOMATIC BACTERIURIA

o When do you treat...2
o Pregnancy
o Prior to surgical manipulation of the GU tract

o Otherwise...
o LESS is MORE and do NOT treat

Acute uncomplicated
cystitis

Infection of the bladder (lower urinary tract)

1/29/2016
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Treatment options

Empiric treatment for cystitis

Regimen |

Clinical Efficacy

Comment

First line therapy

Nitrofurantoin (Macrobid®)
100 mg PO BID x 5 days

93% (84-95%) for 5-7 day regimen
Minimalin vitro resistance

Avoid if any suspicion
of pyelonephritis

TMP-SMX 160/800mg (DS)**
1 tab PO BID x 3 days

93% (90-100%) for 3 day regimen

AE: N/V, rash, BMS,
photosensitivity

Fosfomycin
3g PO x1 dose

91% (single randomized trial)
Minimalin vitro resistance (+susceptibility testing) | of pyelonephritis

Avoid if any suspicion

Second line therapy

Fluoroquinolone**
Ciprofloxacin
250mg PO BID x3 days

90% (85-98%) for 3 day regimen
Resistance rate is rising
Should be reserved for indications other than

High risk for ecologic
adverse effects
AE:N/V, diarrhea, HA,

Levofloxacin cystitis drowsiness, insomnia
250-500mg PO daily x 3 days
Beta-lactam 89% (79-98%) for 3-5 day regimen Fewer ecologic

Amoxicillin/clavulanic acid
500mg PO g8h x5-7 days
Cefpodoxime

200mg PO BID x5-7 days

Shown to be less effective compared to
TMP/SMX and fluocroguinolones
Avoid empiric amoxicillin or ampicillin spectrum

adverse effects vs.
parenteral broad-

cephalosporins

**Animal studies have shown adverse effects to
the fetus; use only if potential benefit outweighs
risk

Gupta, K et al. Clinical Practice Guidelines Clin Infect Dis 2011;52(5): €103-120

Hooton, TN EnglJ Med 2012; 366(11): 1028-37

Algorithm for uncomplicated cystitis

Women with acute uncomplicated cystitis

Consider alternative diagnosis

-No fever, flank pain, other s/sx of pyelo NO | (pyelonephritis or complicated
-Able to take oral medication UTl) & treat accordingly
l YES
Fluoroquinolones* x 3 days
Can a recommended antimicrobial below (ciprofloxacin or levofloxacin)
be used considering: availability, cost, OR
allergy, tolerance
Nitrofurantoin® 100mg PO BID x 5-7 days NO B-lactams x 5-7 days
OR 5 | amox/clav, cephalexin, other
TMP/SMX* 160mg/800mg PO BID x 3 days* cephalosporins)
OR

Fosfomycin” 3g PO as a single dose

l YES

Rx an appropriate/recommended antimicrobial

“Avoid if pyelonephiritis suspected *Avoid if resistance > 20% or if used for UTI in last 3 months

Adapted from Gupta K, et al. Ciin Infec Dis
2011:52(5) : €103-e120

1/29/2016
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Case #3 - Therapeutics

ASis a 19 y/o female presenting to the ED. She
complains of burning upon urination and
increased urinary frequency.

Allergies: sulfa (rash)

PMH: previous UTl episode (last year)
Labs/micro data

UA: hazy, pH 7.8, (+) nitrites, (+) protein, (+) RBCs,
WBC 25 cell/mm3, (+) leukocyte esterase,
numerous bacteria

Urine culture: 105 cfu/mLE. coli

Case #3 - Therapeutics

S: burning upon urination, increased urinary
frequency, risk factors (young, female, history
uTl)

O: (+) UA, (+) urine culture w/ E. coli

A: acute uncomplicated cystitis

P: nitrofurantoin 100mg PO BID x5 days

13



Complicated UTis

Complicated cystitis

o General treatment principles
o Prolonged antibiotic course: 7-14 days

o Obtain a urine culture prior to beginning
antibiotics
o Adjust therapy based on cultures & susceptibilities

o Recurrence
o Extend antibiotic duration (more later)

1/29/2016
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Shorter course of antibiotics
may be OK in men with UTI

39,149 Veterans with UTI

Antibiotic duration

<7 days: 35% (median 7 days)

> 7 days: 65% (median 10 days)

Veterans who received > 7 days:
No reduction in recurrences
Increased late UTl recurrences
Increase Clostridium difficile infection

Drekonja DM. JAMA Intern Med. 2013

Catheter-associated UTI (CA-UTI)

Definition
Signs and symptoms of UTI with no other identifiable
source AND
2 103 cfu/mL isolated from the catheter specimen

Treatment: remove the catheter ASAP!

Recommended treatment duration
Prompt resolution of symptoms: 7 days
Delayed resolution of symptoms: 10-14 days

Women < 65 years of age who develop CA-UTI
without upper UTl symptoms after the catheter has

been removed 3-5 days Hooton, TM et al. Clin Infect Dis 2010;50:625-663

1/29/2016
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Pyelonephritis

Infection of the kidney (upper urinary tract)

Inpatient treatment

o Severely-ill patients should be hospitalized and treated
aggressively with IV antibiotics

o Empiric therapy should be broad-spectrum & provide
coverage for gram-negative pathogens

o Target fowards bacteremia (if present)

o Community acquired-infections
o Ceftriaxone

o Nosocomial Infections
o Piperacillin/tazobactam
o Cefepime

o Tailor therapy once culture/susceptibility results available
o Duration: 10-14 days treatment
o N%(ZK)chonge to PO therapy once patient stabilizes (afebrile
X

16
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Duration of therapy (pyelonephritis)

Study Methodology Intervention  Results/Conclusions
Talan et al. Randomized, double- Ciprofloxacin N = 255 women w/acute pyelonephritis
(2000) blind, comparative trial 500mg PO BID x
7 days Primary outcome:
Patient population: vs. Early bacteriologic cure: 99% (C) vs, 89% (T/S). p = 0.004
Avg age: 23-25 years TMP/SMX 1DS Early clinical cure: 96% (C)vs. 83% (1/S), p = 0.002
99% pts in each group tab PO BID x 14
were in otherwise days Conclusions:
excellent/good health 7 day ciprofloxacin regimen associated with greater
5% pfts +blood cx's *+ initial dose of bacteriologic and clinical cure rates compared to 14 day

IV ciprofloxacin TMP/SMX regimens
or ceffriaxone

Sandberg etal.  Multi-center, Ciprofloxacin N =248 women w/acute pyelonephritis
(2012) prospective, 500mg PO BID*
randomized, double x7 days Primary outcome:
bind, placebo Vs, Short term (2 week) clinical & bacteriologic cure post-ix:
controlled, non-inferiority  Ciprofloxacin 97% (7-day) vs. 96% (14-day) diff -0.9% (90%Cl: -.65-4.8%), p
trial (10% NI margin) 500mg PO BID* =0.004
x14 days

Secondary outcomes:

Long term clinical & b cure:

93% in both groups diff -0.3% (90% Cl: -7.4-7.2%), p = 0.015
Safety: AE < 6% in both freatment groups, 5 pt in 14-day
group developed mucosal candida infection versus 0 ptin
7 day group (p =.036)

Patient population:

Avg age: 41-45 years
14/248 pts +complicated
infections (9 pts +DM)
17% pts +blood cx's

Conclusions:

Acute pyelonephritis can be successfully and safely
treated with oral ciprofloxacin for 7 days, even in older
patients with more severe infection.

*t initial dose of
IV ciprofloxacin

Talan et al JAMA 2000; 283(12): 1583-90
Sandberg et al. Lancet 2012; 380:484-90

Case #4 - Therapeutics

MJis a 58 y/o male presenting to the ED with
supra-pubic pain and dysuria. He was recently
admitted (1 month ago) to the hospital for
diabetic foot infection complicated by
hospital-acquired pneumonia (caused by P.
aeruginosa).

Allergies: NKDA

PMH: diabetes mellitus type Il (last Alc = 10.5)

Vitals: WNL

Labs/micro data
Urine culture: Gram stain 105 Gram-negative rods

17



Case #4 - Therapeutics

o S: supra-pubic pain, dysuria, complicated UTI risk
factors (male, elderly), MDR bacteria risk factors
(recent hospital admission)

o O: (+) urine Gram stain w/ GNRs

o A: complicated cystifis

o P: fluoroquinolone (cipro or levo) PO x7 days

Antimicrobial Treatment

Antibiotic Treatment Options

1/29/2016
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Antimicrobial selection §:§
:"-'_Tr G
Empiric antibiotics B S,

Provides coverage for most likely pathogens
Concentrates well in the urine

Minimal effects of fecal & vaginal flora
Acceptable safety, efficacy, & cost
Consider recent, prior antibiotic exposure

Narrow therapy when susceptibility data
available

Antibiotic choice & duration of therapy
varies by host and classification of UTI

Drugs: SMX-TMP (Bactrim®)

Role:
« Acute uncomplicated cystitis - short course (3 days)

* Prostatitis - weeks

Usual Dose: 800/160mg (DS) PO g12h

Pros Cons
* Inexpensive * Increasing E. coliresistance
+ Short-course (uncomplicated IDSA recommends against using

SMX-TMP if known resistance
Increased compliance rates > 20% in geographic area
«  Fewer side-effects + Adbverse effects
Decreased cost + Hypersensitivity/rash
* Reduce rates of resistance * Nephrotoxicity
« Appropriate spectrum Bone-marrow suppression
* Uncomplicated UTI
Community-acquired

cystitis)

1/29/2016
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Drugs: fluoroquinolones

Role:

Acute uncomplicated cystitis: short course (3 days)
Outpatient pyelonephritis: 7-14 days
Prostatitis: weeks

Usual dose: depends on fluoroquinolone & indication

Pros Cons

Can be used for short-course * Increasing resistance from over-
therapy utilization

May be too broad-spectrum for
community-acquired infections
Differences among the

Good urinary concentration
*  EXCEPT moxifloxacin (Avelox®)

Broad gram negative coverage fluoroquinolones
*  Only PO option for pseudomonas * Not all concentrate well in the
+  Good for nosocomial pathogens urine

Drugs: nitrofurantoin

Role:

Acute uncomplicated cystitis: 5-7 days
UTI prophylaxis (recurrent UTI): daily

Usual Dose:

Treatment: 100 mg PO g12h (Macrobid®) or 50-100 mg PO géh
(Macrodantin®)
Prophylaxis: 50-100 mg PO daily

Pros Cons
Relatively narrow-spectrum + Requires multiple daily dosing
» Covers most gram-positive & gram- «  Cannot be used as short-course
negative uropathogens therapy
Lower rates of resistance even with . |neffective CrCl < 50 mL/min
long-term therapy (contraindicated)
Covers Enterococcus . + Cannot be used for upper urinary
* Increasing role in VRE cystitis tract infections (pyelonephritis)

» Does NOT achieve adequate
systemic concentrations

1/29/2016
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Drugs: aminopenicillins & cephalexin

Ampicillin, Amoxicillin, Cephalexin

Role:

» UTI or cystitis in pregnancy
« UTI from Enterococcus faecalis (ampicillin-susceptible only)

Usual dose:
+ Variable
+ Requires 5-7 days for uncomplicated cystitis
Pros Cons
» Pregnancy class B » Inferior cure rates w/amoxicillin
» Narrow-spectrum * Resistance is common
Proteus * Cannot be used for short-course
Some E. coli, Klebsiella spp. therapy
Enterococcus faecalis + Frequent dosing required

+ Beta-lactams: time-dependent

Because of high rates of resistance & inferior efficacy, these agents are NOT
recommended for empiric tfreatment of urinary tract infections

Role:
+ Acute uncomplicated cystitis

Usual Dose: 50 mg/kg (3 grams) PO x1 dose

Pros Cons
+ Single-freatment dose » Less efficacious compared to
* Pregnancy Class B SMX-TMP
* Low rate of resistance * Dose NOT cover S. saprophyticus
+ Proteus, E. coli, Klebsiella * Increased incidence of adverse
+ Enterococcus (including VRE) effects

* Headaches

* Nausea/diarrhea
+ Difficultly in acquisition
* Expensive

1/29/2016
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Drugs: 3'9 generation cephalosporins

Role:
* Hospitalized patients

+ Complicated, upper UTI (e.g. pyelonephritis), nosocomial UTls

Usual Dosing:
+ Ceftrioxone (CTX): 1 gram IV g24h

Pros Cons
+ Safe in pregnancy * Broad-spectrum
+ Excellent coverage of PEK + Ceftrioxone: IV only
organisms + PO 39 generation
« Low rates of resistance cephalosporins available

* Hypersensitivity reactions

Drugs: antipseudomonal beta-lactams

Agents:
+ Cefepime, Piperacillin/tazobactam, Meropenem, & Aztreonam

Role:
+ Pyelonephritis in recently hospitalized patients (nosocomial UTIs)
* Nosocomial urosepsis

Usual Dosing: Variable, depends on agent used

Pros Cons
* Broad-spectrum: covers + Broad-spectrum
nosocomial acquired gram + Over-utilization: increased
negative pathogens resistance
* Antipseudomonal activity * Fungalinfections
(Candida)

+ C. difficile super-infections

1/29/2016
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PK: drugs utilized in Ior UTIs

Peak serum | Veak urine
concentrati | /concentrati
on (mg/mL) / on (mg/ml)

Oral dosing

Antibiotic
(mg)

life (hours)

Amoxicillin 250 3.5-5 3035-500 0.7-1.4
500 5.5-11 772

Cephalexin 250 9 830 0.5-1.2
500 15-18 1100

TMP/SMX 160/800 1-2/40-60 72-190 8-15/7-12

Nitrofurantoin 100 <2 50-250 0.3

Fosfomycin 3000 26 1053-4415 5.7

Ciprofloxacin 250 0.8-1.9 200 3-5
500 1.6-2.9 350

Levofloxacin 500 5.7 521-771 6-8

Adapted from Gupta K, et al. Increasing antimicrobial resistance and the management of un<:
infecfions. Ann Int Med 2001:135:41-50.

munity-acquired urinary fract

Serum half-

Short-course (3 day) therapy

Treatment duration
3 days

Types of UTI  Uncomplicated cystitis
(Healthy adult ¢ ages 18-45)

Antibiotics Fluorogquinolones*
TPM/SMX

Advantages to short course therapy:

Treatment duration
5+ days
Pyelonephritis
Complicated UTl's
History of UTI w/MDR pathogen

Nitrofurantoin
Beta-lactams

Increased compliance & tolerability
Less antibiotic exposure = less risk for emergence of resistance

Lower cost

*Moxifloxacin not recommended 2/2 inadequate urinary concentrations

1/29/2016
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Recurrent cystitis

Recurrent cystitis: treatment

algorithm

] ( Treat as separate
pisode using
I { standard therapy

|

Relapse
(residual infection)

-

K@

Retreat for 7-14
days

No structural
abnormadilities: treat
for additional 14

days

Structural
abnormadilities or
within 2

[ < 3 episod
o Reinfection
Number of episodes (new infection)
per year
{ > 3 episodes {

Consider
prophylaxis

weeks of treatment:
treat for additional
2-4 weeks

1/29/2016
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Questions?

New gram negative panel

o Cefazolin
o 1-2g1Vg8h
o If organism is susceptible, encourage
prescribers to de-escalate to this agent
o No levaquin or doxycycline

o Continue to substitute levaquin for cipro —
Cipro sensitivity is a marker for levo
sensifivity

o Avoid the use of doxycycline

1/29/2016
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Cascade susceptibility reporting
ici in

Ampicillin Cefaz

U

o

Cefuroxime Gentamicin
Ampicillin/ Tobramycin
Sulbactam @ U
Ceftriaxone
Amikacin
Piperacillin/

tazobactam Cefepime

|—|_—> Carbapenem Urine isolates:

Nitrofurantoin
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