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Construction of a risk prediction model of adverse drug reactions using decision
tree analysis

Imai, Shungo
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Using a typical data mining technique called decision tree (DT) analysis, we
aimed at constructing a prediction model that enables medical professionals to easily estimate the
risk of adverse drug reactions in individual patients. In this study, we estimated the risk of
nephrotoxicity caused by vancomycin, an antibiotic commonly used to treat methicillin-resistant
Staphylococcus aureus infection. Being a multicentric study involving four hospitals in Hokkaido, we
succeeded in constructing a more generalized model for estimating the vancomycin associated

nephrotoxicity risk. Prediction with the developed DT model was accurate.
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Patients who received VCM
intravenously (November 2011 -

[Sapporo City General Hospital]
Patients who received VCM
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Pediatric patients (n = 137)
Underwent HD or CHDF
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Underwent PD (n = 3)
Underwent Pex (n =3)
Underwent CRRT (n =3)
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obtained before 72 h
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Perioperative administration
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With missing data (n = 132)
Occurred AKI before initial
VCM administration (n = 4)
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Pediatric patients (n = 1)
Underwent HD or CHDF
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VCM trough concentration
obtained before 72 h
(n=3)

With missing data (n = 18)
Occurred AKI before initial
VCM administration (n = 2)
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With missing data (n = 43)
Occurred AKI before initial
VCM administration (n = 18)
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P <0.2

B
BMI 30 1
1.
. OR OR p-
Independent variable OR (95% CI) p-value OR (95% CI) value
Type of infection of
infective 1.41 0.30-6.63 0.660 - - -

endocarditis

Underlying disease

Heart disease 2.21 1.17-4.18 0.015° 1.54 0.77-3.07 0.227
Diabetes 1.29 0.82-2.02 0.265 - - -
Hypertension 1.12 0.73-1.73 0.594 - - -
Cancer 0.85 0.57-1.26 0.417 - - -

Concomitant medications

NSAIDs 1.04 0.68-1.59 0.861 - - -
Furosemide 2.22 1.44-3.44 0.001° 1.74 1.09-2.76 0.021"
Aminoglycosides 1.59 0.33-7.60 0.559 - - -
AMPH-B 10.99 2.59-46.61 0.0017 9.32 2.07-41.71 0.004"
Vasopressor drugs 4.78 2.89-7.72 0_631f 3.68 2.20-6.18 0-551*
TAZ/PIPC 2.00 1.22-3.25 0.006" 1.73 1.03-2.91  0.038"
EZSEZEHZCid'based 1.29  0.59-2.82  0.53 - - -
Tacrolimus 1.33 0.54-3.27 0.539 - - -
BMI > 30 2.05 0.94-4.44 0.070f 1.95 0.87-4.39 0.105
CCr < 86.6 1.05 0.64-1.71 0.855 - - -

Abbreviations: AKI: acute kidney injury, OR: odds ratio, 95% Cl: 95% confidence interval,
NSAIDs: non-steroidal anti-inflammatory drugs, AMPH-B: amphotericin B, TAZ/PIPC:
tazobactam/piperacillin, BMI: body mass index, CCr: creatinine clearance.

¥: p <0.2 were included in the multiple analysis.

* p < 0.05 were considered statistically significant.
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Target patients YES
1. Aged 18 years and over

2. Started receiving
standard dose (Table 3)

With vasopressor drugs

NO
\ 4
Not applicable

YES

18.6%
18/97

intermediate-risk

low-risk intermediate-risk
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NO ,o*° YES
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H: Patients with AKI
[O: Patients without AKI
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