Machine Learning to ldentify Risk Factors for Urinary Tract Infection in Patients with Primary Vesicoureteral Reflux: A Multicenter Analysis
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_ . _ _ _ | Figure 1. Variables from the Best Performing Table 1. Multivariable UTI Risk Model Based on
" In r_ecent years, risk stratification of patients with | . Prlmar_y outcome was QTI (conflrmed by proper Random Forest Model on Specific Cross Validation Cox Regression
vesicoureteral reflux (VUR) has become an attractive collection method, pyuria and single-organism culture) :
. . . . . using the Test Set of Data Hazard ratio value
strategy for patient management. during one year of follow-up following diagnosis. O P
P tation I rt t t t .
« Using information on risk factors for urinary tract = Variables across several domains were included in T sy Predictors (95% CI)
infections (UTI) can help guide clinicians to target analyses: demographics, patient UTI history, presence CAPINt - | | Sex and Circumcision
antibiotic prophylaxis (CAP) and surgical intervention of anomalies (I.e. duplicgtion), severity O_f VUR, UTTHistBeforelnit - : ; ; Circumcised male 1.0 (ref)
to the patients at highest risk of infection, while bladder and bowel function, ultrasound findings, and — ;E - ] Uncircumcised male 2.7 (1.00-7.1) 0.05
allowing for more conservative management of low- CAP use. | 5 — Female 3.2(1.3-81) 0.0l
risk patients. = Cox regression and Random Forest models were o | ‘ Race/ethni
: } : SexCircumcision - ; J H o dacesetnnic group
= Implementing predictive modeling with machine useq t? estimate One_ year UTI risk. | N | f | Non-Hi ic Whit 1.0 (ref)
learning models is a potential avenue to better = Statistical and machine learning models were run in i il e | on-Hispanic YTIte U ATE
understand the interplay between known UTI risk parallel including similar patient sets and identical VCUG_OtherReason - - | Hispanic all races 1.7 (1.00-2.7)  0.046
factors and identify the most important risk factors. follow-up periods. VCUG_AfebrileUTI - — Other racial/ethnic groups 1.8 (0.89-3.7) 0.09
* In Random Forest models, tenfold cross validation face Difinowns| | ; , VUR Grade
s ulzed o aning and esing e andom (0est || | s Low grade (0-1) L0 (e
OBJECTIVE highest area under the curve (AUC) was utilized to acmmenmtner) L High grade (IV-V) 2.0(1.3-3.1)  0.0001
determine variables of importance. Race_Asian 1 +— | M
» We have developed a large, multicenter cohort of 005 000 005 010 015 050 CONCLUSIONS
patients with primary VUR to study the relationships S * [ncorporating Random Forest models, we developed a
between UTI risk factors in a diverse group of RESULTS = The significant predictors of one-year UTI risk were: UTI r!:)sk rec?iction model for patients ;/vith rimarpVUR
patients. female gender (HR 3.2, 95% CI: 1.3-8.1), presence of P P P y '
i . . . . | | | foreskin (HR 2.7, 95% CI: 1.00-7.1), high grade VUR = This model agreed with findings from traditional statistics
St;:iglir:slfot(())lsutsoe& ﬁgh;?]eirlne;gllr;g ?nn(;j dter?cc)l;“LcJ)'rl]'?lrisk " Among 848 patients with primary VUR, 631 were (HR 2.0, 95% CI: 1.3-3.1) and Hispanic ethnicity and clinical knowledge. Female sex, circumcision status,
t  VUR batients included in one-year risk models (620 patients In (compared with non-Hispanic whites) (HR 1.7, 95% severity of VUR and age were significant predictors of
p - Random Forest models). Cl: 1.00-2.7) (Table 1). UTI risk at one year.

METHODS " Median age at diagnosis was 0.6 years and median " Random Forest models identiied CAP, VUR grade, = Hispanic ethnicity was a novel risk factor for UT!
follow-up time was 1.2 years. Hispanic ethnicity, sex and circumcision status, prior

identified in both statistical and machine learning models
= Atotal of 88 patients (14%) developed a UTI during UTI history, among others, as influential for the AUC. that requires further investigation.
= Patients with primary VUR diagnhosed by voiding two years of follow-up and median age at UTIl was 1.3 =  Pruning 22 variables to 12 variables (Figure 1) . _— .
= Next steps are to develop a risk prediction application
cystourethrogram from 2010-2021 were collected from years. resulted in the same AUC as before pruning (0.82) for And furthper afine the moF():IeI P PP
four academic centers. = Most patients (70%) were on continuous antibiotic that test fold. Using the pruned set of variables to run |
= Children with secondary VUR, ureterocele, multicystic prophylaxis (CAP) at the Initial visit; however, CAP tenfold cross validation produced an increase in AUC, CONTACT INFO
dysplastic kidney, less than 9 months of follow-up or use varied across the cohort. from 0.67 before pruning, to 0.68, after pruning.
iIncomplete data were excluded. = Analyses of two-year UTI risk agreed with these Corresponding author: cdavisdao@choc.org

.~/
UCI Health & CHOC

\ findings, albeit with a smaller sample size. /) \ /
o
\ LOMA LINDA UNIVERSITY \i\,i'
A CHILDREN’S HOSPITAL

&
h gail?hlc[:g !:Etrlzng




	Slide 1

