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S. saprophyticus is one of the most common causes of
uncomplicated urinary tract infections (UTIs)
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S. saprophyticus has a specific association with UTIs in young

women
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Abstract

We evaluated and compared 81 urinary tract infections (UTIs) with Staphylococcus saprophyticus occurring in 72 col-

lege women with Escherichia coli UTls. During the 14-month study period, G/ d i) o EATEER 1 R =wo Ny o5 dee ]y
NN R R I R NP RO RGN el Staphylococcus saprophyticus infections occurred more fre-

quently during the late summer and early fall. Age, history of previous UTI, signs and symptoms of infection, and
findings on urinalysis were similar in patients with S saprophyticus and E coli infections. Nine (41%) of 22 S sapro-
phyticus infections were localized to the upper urinary tract by the antibody-coated bacteria technique compared
with 18 (16%) of 115 infections with E coli (P=.01). Rectal, vaginal, and urethral colonization with S saprophyticus was
associated with UTI caused by these organisms, suggesting that their pathogenesis resembles that of E coli UTIs. In
vitro susceptibility testing showed almost uniform sensitivity of S saprophyticus to most antimicrobials used to treat
UTIs, but recurrent infections occurred in six of the 72 women despite adequate therapy. Physicians and microbiolo-

gists must be aware that S saprophyticus is an important cause of UTIs in young women.
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S. saprophyticus can be differentiated in the pre-MALDI era
from other by novobiocin resistance
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Identification of Staphylococcus isolates to species level is
important for antibiotic susceptibility interpretation
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CLSI footnote specifies you should not perform susceptibility
testing on urine isolates due to routine susceptibility

CLINICAL AND

/// LABORATORY
STANDARDS W
INSTITUTE 33rd Edition

Performance Standards for Antimicrobial
Susceptibility Testing
Table 2C

Staphylococcus spp.
MO02 and MO7

Table 2C. Zone Diameter and MIC Breakpoints for Staphylococcus spp.

(5) Routine testing of urine isolates of Staphylococcus saprophyticus is not advised, because infections respond to concentrations achieved in urine of
antimicrobial agents commonly used to treat acute, uncomplicated UTIs (eg, nitrofurantoin, trimethoprim - sulfamethoxazole, or a fluoroquinolone).
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CLSI footnote specifies you should not perform susceptibility
testing on urine isolates due to routine susceptibility

Gap in knowledge on S. saprophyticus:
-Best surrogate/breakpoint for methicillin resistance
-Prevalence of non-3-lactam antibiotic resistance and antibiotic resistance genes

Hypothesis:
-Cefoxitin and “S. epidermidis” breakpoints will perform best

-Antibiotic resistance will be rare
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Created an international cohort of S. saprophyticus isolates
from academic medical centers

Table 1
Description of the S. saprophyticus cohort evaluated
Source CHLA WCMC UA VUMC IHMA Total
Urine 35.02%, (97/277) 03.61%, (10/ 02.89%, (08/ 02.53%, (07/ 00.00%, (0/277) 31.77%, (BB/277) 75.81%, (210/277)
277) 277) 277)
Blood 01.81%, (5/277) 00.36%, (01/ 00.36%, (01/ 01.08%, (03/ 07.58%, (21/ 05.42%, (15/277) 16.61%, (46/277)
277) 277) 277) 277)
Sterile Body fluid 00.00%, (0,/277) 00.36%, (01/ 00.00%, (0/277) 00.36%, (01/ 00.00%, (0/277) 00.36%, (01/277) 01.08%, (03/277)
277) 277)
Wound,/Tissue/ 00.00%, (0,/277) 00.00%, (0/277) 00.36%, (01/ 01.08%, (03/ 00.00%, (0/277) 03.97%, (11/277) 05.42%, (15/277)
Bone 277) 277)
Respiratory 00.00%, (0,/277) 00.00%, (0/277) 00.00%, (0/277) 00.00%, (0/277) 00.00%, (0/277) 01.08%, (03/277) 01.08%, (03/277)
Total 36.82%, (102/ 04.33%, (12/ 03.61%, (10/ 05.05%, (14/ 07.58%, (21/ 42.60%, (118/ 100.00%, (277/
277) 277) 277) 277) 277) 277)

Values represent the number of isolates from each body site and from the different source organizations. Washington University School of Medicine in St. Louis
(WUSM), Children’s Hospital Los Angeles (CHLA), Weill Cornell Medical Center (WCMC), Vanderbilt University Medical Center (VUMC), University of Alberta (UA),
and International Health Management Associates (IHMA).
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Created an international cohort of S. saprophyticus isolates
from academic medical centers
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S. saprophyticus contains two lineages across all geographic
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Slightly better performance by PBP2A S. aureus colony
culture test compared to latex agglutination

PBP2A S. aureus colony PBP2’ latex agglutination
culture test test
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Staphylococcus cassette chromosome (SCC) is more
common than mecA in S. saprophyticus
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Various cassette chromosome recombinases (CCR) are
associated with mecA in S. saprophyticus
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Created an international cohort of S.

from academic medical centers
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Cefoxitin had better performance characteristics than
oxacillin for S. saprophyticus

Guidelines CLSI M100 CLSI M100 31%* Edition CLSI M100 31** CLSI M100 EUCAST Clinical EUCAST Clinical EUCAST
31* Edition Edition 17" Edition Breakpoint Tablesv.  Breakpoint Clinical
12.0 Tables v. 12.0 Breakpoint
Tables v. 12.0
Organism S. aureus & S. epidermidis S. epidermidis S. aureus & S. pseudintermedius & S. aureus and S. epidermidis
S. lugdunensis (Staphylococcus species (S. pseudintermedius & S. lugdunensis S. schleiferi coagulase-negative
except S. aureus, S. S. schleiferi) staphylococci other
lugdunensis, S. epidermidis, than S. epidermidis
S. pseudintermedius, and
S. schleiferi)
Disk Content Cefoxitin (30 Cefoxitin (30 pg) Oxacillin (1 pg) Oxacillin (1 Oxacillin (1 pg) Cefoxitin (30 pg) Cefoxitin (30
Hg) Hg) Kg)
Susceptible =22 =25 =18 =18 =20 =22 =27
Breakpoint
(mm)
Resistant <21 <24 <17 <17 <20 <22 <27
Breakpoint
(mm)
Number of 260 (94) 239 (86) 69 (25) 69 (25) 18 (7) 260 (94) 202 (73)
Isolates
testing as
Susceptible n
(%)
Number of 17 (6) 38 (14) 208 (75) 208 (75) 259 (93) 17 (6) 751(27)
Isolates
testing as
Resistant n
(%)
Category 268/277(97) 2597277 (92) 91/277 (33) 91/277 (33) 45/277 (16) 268/277(97) 226/277 (82)
Agreement
(%)
Major Error 1/254 (1) 17/254 (7) 185/254 (73) 185/254 (73) 234/254 (92) 1/254 (1) 49,254 (19)
Very Major 7/24 (29) 4/24 (16) 1/24 (4) 1/24 (4) 0/24 (0) 7/24 (29) 2/24 (8)
Error (%)
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S. saprophyticus contains two lineages across all geographic
sources included in the study
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Sporadic nature of antibiotic resistance gene distribution
indicates horizontal gene transfer rather than clonal spread
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G lineage strains have a higher burden of antibiotic

resistance genes compared to S lineage strains
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All isolates were susceptible to linezolid, ciprofloxacin,
delafloxacin, and rifampin

linezolid delafloxacin
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Variable resistance occurred to trimethoprim-
sulfamethoxazole and doxycycline

linezolid
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High level of resistance only occurred for erythromycin and
clindamycin (which are not used to treat UTls)
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Resistance genes identified that explain variable resistance

patterns for all non
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Different evolutionary pressure suspected against the two S.
saprophyticus lineages, including antibiotic resistance
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Conclusions

CLSI footnote is correct. S. saprophyticus is largely susceptible to antibiotics
used to treat UTls

Cefoxitin with S. epidermidis breakpoints gives the best performance for
surrogate testing. A new hypothetical breakpoint may work better. PBP2A
testing also works well.
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