RESEARCH LETTER

Duration of Antibiotic Therapy in Sepsis
Secondary to Urinary Stones:
A Retrospective Observational Study

Pharmacists are essential members of antimicrobial stewardship
programs, which have been in place for several years in many institu-
tions, in response to the urgent threat posed by antbiotic resistance.
It is well established that prolonged antibiotic exposure is associated
with an increased risk of antimicrobial resistance, infection with
Clostridioides difficile (previously known as Clostridium difficile), and
adverse events'?; however, research to optimize the duration of
antibiotic therapy is still needed for many infections. During weekly
antimicrobial stewardship rounds at the authors’ institution, it was
noted that some patients presenting with an obstructive infected
urinary stone were treated with a 2-week course of antibiotics, whereas
others were treated with antibiotics until removal of the stone.
Although guidelines recommend that removal of infected urinary
stones not be undertaken until the infection has been adequately
treated,* the appropriate duration of antibiotic therapy has not been
defined.**

To help address this gap in knowledge, we conducted a
retrospective observational study to compare effectiveness and safety
outcomes for patients admitted with sepsis secondary to one or more
obstructive urinary stones, who were treated with the 2 most common
durations of antibiotic therapy. The study was approved by the
Ottawa Health Science Network Research Ethics Board. Patients
18 years of age or older who were admitted with an obstructive
infected stone, who had undergone decompression (typically via
urinary stenting), and who had been treated with either a 10- to
14-day course of antibiotics (+ 2 days) followed by an antibiotic-free
period unl stone removal (group 1) or a longer, continuous course
of antbiotics until stone removal (group 2) were included. Records
of patients with the discharge diagnosis keywords (“stone”, “calculus”,
or “calculi”) AND (“sepsis”, “septic”, “infected”, “urosepsis”, “UTT”,
or “pyelonephritis”) from January 2014 to January 2017 inclusive
were reviewed. The primary end point was recurrent infection (i.c.,
new antibiotic course or change in antibiotics prescribed for a urinary
tract—related infection, on the basis of reported signs and symptoms,
regardless of culture results) before stone removal. Secondary end
points included recurrent infection between the time of stone and
stent removal, stone- or stent-related complications, antibiotic-related
adverse events and new microorganism resistance. The sample size
needed was calculated as 49 patients per group, for a total of 98
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patients. This sample size calculation was based on guidelines for chart
audits.” We based our calculation on a desired power of 0.8, precision
of 0.2, a of 0.05, and expected proportion within the population
with recurrent infection as 0.15. There were no previous studies to
draw upon for determining the expected proportion; therefore, the
estimate of 15% was conservative and was based on expert clinical
opinion. Chi-square and Fisher exact tests were used for statistical
analysis of the primary and secondary end points.

Because we had difficulty identifying patients for inclusion in
group 2, we had fewer patients than planned: 50 patients in group
1 and 27 in group 2. Group 2 had significantly more men, higher
American Society of Anesthesiologists scores, higher risk of not
receiving an appropriate empiric antibiotic regimen, more blood-
stream infections, more infectious diseases consultations, and more
frequent admission to the intensive care unit relative to group 1
(Table 1). Primary and select secondary outcomes are presented in
Table 2. All 8 patients with recurrent urinary tract infection before
stone removal had received appropriate initial antibiotic therapy.
In addition, among those for whom culture results were available
(n=5), the microorganism identified at the time of recurrent infection
was different from that identified at the time of initial presentation,
except for 1 patient, who was found to have a perinephric abscess.
Infection with C. difficile occurred in 1 patient in group 1. New
microorganism resistance was found in 2 urine specimens in each
group. Antibiotic adverse events occurred in 1 patient in group 1
(diarrhea) and 2 patients in group 2 (rash, diarrhea).

To the authors’ knowledge, this is the first published study to
assess different durations of antibiotic therapy in patients with an
obstructive infected urinary stone. In this study, patients in group 1
had a more than 3-fold increased risk of recurrent infection before
stone removal relative to patients in group 2. This difference, while
not statistically significant, may be clinically relevant.

Patients treated with a prolonged, uninterrupted course of
antibiotcs (group 2) were more likely to be male, were more likely to
receive an ineffective empiric antibiotic, and were more severely ill on
admission relative to the patients with an initial 10- to 14-day course
of antibiotics followed by an antibiotic-free period (group 1). Despite
these differences, patients in group 2 had a lower risk of recurrent
infection before stone removal. If a difference between the 2 groups
truly exists, these results suggest that a prolonged, uninterrupted
course of antibiotics may be preferable. Alternatively, we hypothesize

that the duration of the antibiotic-free period before definitive stone
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Table 1. Patient Characteristics

Group; No (%) of Patients*

Characteristic Group 1: Antibiotics Group 2: Antibiotics p Value
for 10-14 Days, then until Removal
Antibiotic-Free Period of Stone
(n =50) (n=27)
Mean duration of antibiotics (days) (range) 13 (8-16) 39 (17-103) <0.001
Mean age (years) (range) 59 (25-84) 66 (26-89) 0.055
Sex, male 19 (38) 17 (63) 0.036
Mean ASA score on admission (range) 298 (1-4) 3.48 (2-5)§ 0.039
Altered urinary tract (anatomic or functional) 14 (28) 12 (44) 0.21
Immunocompromised 1 Q) 0 (0) >0.99
Diabetes mellitus 14 (28) 11 (41) 0.31
Admission to ICU 4 (8) 8 (30) 0.020
Bloodstream infection between admission and discharget 929 (31) 20/22 (91) <0.001
Microbiologic results available 30 (60) 25 (93) 0.003
Concordance between empiric antimicrobial agent and 30/30 (100) 16/25 (64)** 0.001
microorganism susceptibility
ID consultation for urosepsis 2 (4) 25 (93) <0.001
Clostridioides difficife infection in 12 months before admission 0 0 NA
Mean size of largest obstructing stone (mm) (range) 8.7 (2.5-30) 14.7 (4-100) 0.1
History of obstructive infected stone 0.23
First episode 47 (94) 22 (82
Second episode 2 4 3 (1)
Third or more episode 1 Q) 2 (7
Location of obstructive stone 0.30
One ureter 30 (60) 18 (67)
Both ureters 2 4 0 (0)
One ureterovesical junction 3 (6 0 (0)
Both ureterovesical junctions (V) 0 (0)
Ureteropelvic junction 13 (26) 9 (33)
Ureter and kidney 1 @) 0 (0)
Intervals (days)
Between onset of symptoms and decompression Mean 2.3, median 2 Mean 3.5, median 2 0.25
(range 0-10) (range 0-20)
Between presentation and definitive stone removal Mean 38, median 32 Mean 38, median 32 NA
(range 13-109) (range 17-103)
Between definitive stone removal and stent removal Mean 14, median 14 Mean 20, median 21 0.29
(range 0-35) (range 0-76)
No. of antibiotic-free days (mean and range) 25 (3-95) NA
ASA = American Society of Anesthesiologists, ICU = intensive care unit, ID = infectious diseases, NA = not applicable.
*Except where indicated otherwise.
tAll cases were attributed to the infected urinary stone(s).
tData were available for 49 of 50 patients.
§Data were available for 25 of 27 patients.
**All regimens were changed as soon as susceptibility results were available. None of these patients had a recurrent infection.
Table 2. Recurrent Infections and Stone- or Stent-Related Complications
Group; No (%) of Patients
Event Group 1: Antibiotics Group 2: Antibiotics p Value
for 10-14 Days, then until Removal
Antibiotic-Free Period of Stone
Before removal of stone
Recurrent infection 7/50 (14) 127 &) 0.25
Stone- or stent-related complication* 8/50 (16) 827 (30) 0.24
Between removal of stone and removal of stent
Recurrent infection 4/43  (9) 5/20 (25) 0.13
Stone- or stent-related complication* 10/43 (23) 521 (24) >0.99

*Examples: stent-related pain or discomfort, hematuria, encrustation of stent.
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removal may have influenced the risk of recurrent infection, although

this would need to be confirmed through further investigation. It is

possible that a threshold of antibiotic-free days exists, beyond which
the risk of recurrent infection increases. In both groups in our cohort,
there was a wide range in the time to definitive stone treatment

(Table 1), largely because of differences in access to operative time

between surgeons.

Although there were no significant differences in the rate of new
resistant microorganisms, C. difficile infections, and adverse drug
events between groups 1 and 2, it is well established that the risk for
these events increases with duration of antibiotic treatment.'? Given
the lower number of patients we were able to enroll in group 2, our
study may not have had sufficient power to detect any difference,
even if such differences had been present. Other limitations include
the retrospective nature of the study and the possibility that unassessed
variables (e.g., antibiotics prescribed for non-urinary-tract-related
infections after discharge, hydration status, potential missed events)
may have contributed to the complications reported.

Although the optimal duration of treatment remains unresolved,
these data may signal a difference in favour of a continuous course of
antibiotics until definitive stone management, and they certainly
provide an impetus to conduct a larger trial. Stewardship teams are
well positioned to share these findings, while weighing the risks and
potential benefits of both approaches.
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