
influence outpatients to take nonprescription antibiotics. Addressing
modifiable factors (eg, leftover antibiotics, antibiotics given by friends or
family, and antibiotics available without a prescription in stores or mar-
kets) may also curtail these unsafe practices and reduce antibiotic
resistance.
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Background: Antibiotic resistance is pervasive in the Veterans’ Affairs
(VA) healthcare system, with rates of fluoroquinolone and trimetho-
prim–sulfamethoxazole (TMP/SMX) resistance approaching 30% in E. coli
urinary isolates. The efficacy of antimicrobial treatment is critically depen-
dent on the susceptibility of the infecting pathogen; however, prescription
decisions are oftenmade empirically in practice.We analyzed susceptibility
profiles of enteric gram-negative rods (Enterobacterales) from clinical
urine cultures collected from ambulatory patients receiving care in VA
clinics and emergency departments. Our goals were (1) to develop a pre-
dictive model to support choice of empiric antibiotics pending results of
susceptibility testing and (2) to examine the relationship between past anti-
biotic exposures and susceptibility profiles to enhance understanding of
antibiotic selective pressure. Methods: We obtained 265,076 positive cul-
tures from 157,422 unique patients from 2015 to 2020.We trained random
forest multinomial classifiers to estimate the risk of a positive urine culture
isolate being resistant to the multinomial outcome: fluoroquinolone,

TMP–SMX, cephalosporin, or any combination of these 3 agents. Data
sources evaluated for model generation included demographics, co-
morbidities, trend and seasonal terms, treatment history for multiple anti-
microbial treatments summarized using number of prescriptions in weekly
intervals, and sample history summarized by number of resistant and sus-
ceptible cultures in weekly intervals. Using 5-fold cross validation, we
assess the performance of the clinical prediction using the area under
the receiver operating characteristic curve (AUC) for each multinomial
outcome. In addition to prediction, we modeled the direct effect of treat-
ment on resistance using multinomial group lasso (MGL). This method
allows variable selection in variable groupings, such as all variables related
to the fluoroquinolone treatment history, which allowed us to assess the
effect of a patient’s complete course of treatment on resistance. Results:
In cross-validation analysis, our random forest model was best at predict-
ing outcomes with fluoroquinolone resistant phenotypes compared to
non–fluoroquinolone-resistant phenotypes (Table 1). From MGL, we
found that having a prescription for fluoroquinolone treatment 4–8 weeks
prior to a urinalysis was positively associated with fluoroquinolone resis-
tance and negatively associated with fluoroquinolone susceptible pheno-
types (Fig. 1). Conclusions: Our results show that a patient’s sample
and treatment history are highly predictive of a future resistance.
Fluoroquinolone treatment is especially associated with increased risk of
fluoroquinolone single- and multidrug resistances. A history of either flu-
oroquinolone or trimethoprim-sulfamethoxazole (TMP-SMX) treatment
is a stronger indicator of a future resistant phenotype than cephalosporin
or penicillin.
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