RTI(A)(s)

Health Solutions

Assessing the Global Economic
Burden of Complicated Urinary
Tract Infections

Edward Ivor Broughton, PhD'; Meryem Bektas, PhD, MBA?;
Ann Colosia, PhD?; Maria Fernandez, PhD, MBA'; Kristi Kuper,
PharmD, BCPS, FIDSA'; Amer Al-Taie, MSc, DIC?; Ramy Kotb, MD*

'Pfizer, Inc. New York, NY, United States; ?RTI Health Solutions, Research Triangle Park, NC,
United States; *Former employee of Pfizer, Inc., New York, NY, United States; “Pfizer, Dubai,

United Arab Emirates

BACKGROUND

Complicated urinary tract infections (cUTIs)
arise in patients with structural or functional
abnormalities of the genitourinary tract or
in those with nonurogenital comorbidities.
cUTls are common in older or catheterized
persons and can be associated with high
healthcare resource utilization (HCRU).

OBJECTIVE

To conduct a systematic literature review
(SLR) to understand the economic
burden of cUTI in select countries.

CONCLUSIONS

METHODS

An SLR was conducted using PubMed, Embase, Cochrane, and EconLit databases to
identify observational studies evaluating the burden of cUTI, including acute
pyelonephritis and catheter-associated UTI (CAUTI), within the last decade from
China, Europe, France, Italy, Germany, Japan, Spain, United Kingdom (UK), and
United States (US) (PROSPERO-CRD42023454794). Although not reflected in the
IDWeek abstract, costs in Euros were converted to US dollars using the nominal
broad index (foreign exchange rate) from the US Federal Reserve, and all costs were
then inflated to 2024 US dollars using the medical care component of the Consumer
Price Index from the US Bureau of Labor Statistics.? Where cost year was not

reported, we used the publication year.

SCREENING RESULTS

Of 1,014 studies identified, 154 from databases were selected for full-text review;

53 met the economic inclusion criteria, reporting direct costs (18, US3*2°; 2, China®"??;

2, Spain?3?%) and/or healthcare utilization (28, US39119253¢; 13 Spgin23243747; 4,
China?'224849; 3 ltaly 4>°°%°": 3, multicountry/European region?*°2°3; 2 France*>>%; 1, UK*),

Available data indicate that the economic burden associated with

cUTI is substantial.

However, except for the US, direct costs were missing or reported in only 1 or 2 studies for the countries examined.
Similarly, HCRU outcomes were missing or reported in only a few studies, except for those in the US and Spain.
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RESULTS

« Mean hospitalization costs per cUTI varied

by country, from

for hospital-acquired CAUTI in
US children.78121317.2124

- US national all-cause median 30-day
total healthcare costs of cUTIs were
estimated at > $6.75 billion.* The highest
costs were observed in patients with
multidrug-resistant infections.

« No studies of direct cUTI costs were
identified for France, Germany, Japan,

and the UK.

« No study encompassed cUTI costs in all of Europe

$2,747 in China to $32,790

>$6.75 billion

in US national costs?

All-cause median 30-day total healthcare cost of cUTI in adults
initially identified in the outpatient setting was $1,723, and for

$7.8 hillion™

$4.6 billion™

those initially identified in the inpatient setting, it was $14,661

(as a region), although Vallejo-Torres et al. (2018)%* did
include several European countries as well as Turkey

and Israel.

Comparative Direct Costs of cUTI in US Studies |

Inpatient vs. Outpatient

Mean all-cause 30-day Medicare spending per
hospitalization for patients with cUTI™

$16,862

beneficiaries was

Mean cUTl-related 30-day Medicare spending
per hospitalization for patients with cUTI™

$15,843

Median all-cause healthcare costs during follow-up by treatment setting in adults
with cUTI (January 2006 to July 2013)*"

Index
hospitalization

30-day outpatient
treatment window

90-day
follow-up period

$30,443

$4,049

$3,908

B Inpatient/ED visit [l Outpatient/office visit

cUTI costs by age category®

$16,648

12-month HCRU costs per patient

Age <65 years

cUTI related: Inpatients

$18,842
$9,646
$5,077
Age > 65 years Age <65 years Age > 65 years

Notes: Treatment settings are based on where patients’ cUTI was initially identified.
HCRU costs were from 1 July 2016-30 June 2020.

Average Medicare 30-day and 12-month spending after cUTI diagnosis2°

Primary residence [ Institution [l Home

$77117

$21,058

$11,071

30 days after
initial diagnosis

$13,087

On UTI events
30 days after
initial diagnosis initial diagnosis

$39,133

$29,103

$6,262 $10,851
$237 $410

I I
On antibiotics
30 days after

On UTI events
365 days after

365 days after
initial diagnosis

cUTI population

cUTI related: Outpatients

$1,015 $1,385

On antibiotics
365 days after
initial diagnosis initial diagnosis

Main cost driver for 30-day
UTl-related Medicare spending was

acute care hospitalizations™

CAUTI vs. non-CAUTI

Total hospital charges and costs for adults with CAUTI vs. adults without CAUTI in 2018

(168,084)

(130,008)

(76,725) (77.724)

(36,321)

(31,039)

(17,877) (17,880)

Mean (SD) Median (IQR)| Mean (SD) Median (IQR)| Mean (SD) Median (IQR)| Mean (SD) Median (IQR)

Total charges Total costs Total costs

CAUTI (N = 126,115)

Total charges

Non-CAUTI (N = 500,400)

Mean total inpatient cost of CAUTI vs. non-CAUTI cUTI were similar in 2018"

CAUTI $17,738

non-CAUTI cUTI $16,650

Estimated LSM hospitalization costs for hospital-acquired CAUTI in children aged 1-17 years vs. matched
controls (2009-2011)”

Cases (n =1,513)
$32,790

Controls (n =16,200)
$22,701

Relative difference ratio

1.44 (95% Cl, 1.09-1.87)

Other Economic Burden |

HCRU

« LOS was the most common HCRU outcome
reported, and in the multicountry studies, median

Total hospitalization cost

LOS was similar among studies (7 days, with days in US $:
ranging from 5 to 13).245233 mean, $2.747:
9 , 9
« Patients with CAUTI had longer LOS than median, $1,700*

controls'™27445051 or patients with cUTI.5253

Mean total cost per

- In general, patients with ESBL-producing pathogens
or drug-resistant pathogens had longer LOS than

those without 31734424748 hospitalized
patient with cUTI,
- ICU admissions in patients with ESBL-positive cUTI $9,128%4

ranged between 3% and 27.4%.523.26:33.34.47

Mean all-cause 30-day
Medicare spending for cUTI,

Mean cUTlI-related 30-day
Medicare spending for cUTI,

S$178.1 million™

($142.7 million for patients with CAUTI and an ICU stay and
$35.4 million for patients with CAUTI and no ICU stay)®™

In 2009, the estimated aggregated
CAUTI-attributable cost for all Medicare

Resistance Comparisons in US Studies |

In 2010, the total aggregate
hospital cost for CAUTI in adults
aged > 18 years was

$1.9 billion®

P Aggregate cost of cUTl in
& the ED in 2018,

$3.7 billion™

Antibiotic costs were a significantly higher percentage of hospitalization
costs for ESBL-positive patients than for ESBL-negative patients
(0.5% vs. 0.1%; P < 0.001)"

Mean total hospitalization cost per case of cUTI in 78 hospitals (January 2013-September 2015)"

$9,839

Median total hospital cost (IQR) in patients with UTI from
$8137 ESBL-positive infections (cUTI) or ESBL-negative infections
. (uncomplicated UTI) (1 September 2011-31 August 2012):

ESBL positive (n = 55)

ESBL negative (n =55) P value

$13,839 ($8,821-$20,382)  $9,126 ($7,301-$15,013)  0.02

Carbapenem-nonsusceptible

(n = 273)

Total hospital costs (2013-2018) in adults with triple- vs.
non-triple-resistant cUTI"

T
Carbapenem-susceptible
(n=6,898)

- In a 2013-2018 database study, triple-resistant cUTI was
associated with an excess of $805 (95% Cl, $434-$1,178)
in-hospital costs compared with non—triple-resistant
cUTl in a multilevel, mixed-effects regression model.”

B Triple-resistant cUTI
(N =3,040; 2,961 survivors)

@ Non-triple-resistant cUTI

(N = 20,291; 19,877 survivors) - Antibiotic costs were a significantly higher percentage

P <0.001

$10,792

Total hospital costs

of hospitalization costs for ESBL-positive patients than

P < 0.001 for ESBL-negative patients (0.5% vs. 0.1%; P < 0.001)."

- In a retrospective cohort study (July 2016-March 2020)
that included patients with UTls from ESBL-producing
bacterial infections (cUTls in this SLR), direct antibiotic
costs were estimated between 2 cohorts: control group
patients who were treated with a complete intravenous
(IV) course of carbapenem and switch patients who
started on IV carbapenem and switched to oral
antibiotics.®

$10,685

— Switch group (n = 58): median (IQR) cost, $185 ($107)

Surv
Median Hrvers — Control group (n = 95): median (IQR) cost, $285

($250) (P < 0.01)

—|+:

Mean cost of MDR UTIs
using HCUP NIS
(n = 595), $10,162%

The linear regression model from UTI with MDR records
showed lower costs most robustly correlated with White
race (P < 0.05), whereas LOS (P < 0.0001) and female sex
(P < 0.05) correlated with higher costs.
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