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In this study, we constructed an initial dose setting algorithm for
vancomycin using the Decision Tree model, which is a typical machine learning method, and validated
the its usefulness. We obtained clinical information on 822 patients from two medical facilities and

constructed a model using the Classification And Regression Tree (CART) algorithm. The accuracy of
the developed model was better than the conventional dose setting algorithm, suggesting the
usefulness of this approach.
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Hospitalized patients for whom VCM trough and peak values were measured
between 2011 and 2019
n=1,380

Excluded
TDM < 3 days from initial VCM administration: n=131
Underwent hemodialysis: n=105
Missing data: n=99
Age<18 years: n=88
preventive administration: n=63
AKI: n=55
eGFR<30 ml/min/1.73 m2: n=12
Underwent Pex: n=4
Underwent RRT: n=1

VCM

Eligible patients
n=822

}

Validation data
n=161

Training data
n=661

1
Miyai T, et al. Biol Pharm Bull, 2022

All training data (n=661)

AUC

VCM

35.8 mg/kg/day
Subgroup 1 v Subgroup 2 NQO  sseeseanny »
(n=376) igrrsnnsnsannnnnnn Factor:eGFR> 90.3 (n=285)
28.8 mg/kg/day 45.1 mg/kg/day
Factor:eGFR > 75.8 Factor:eGFR > 119.0
Subgroup 3 Subgroup 4 Subgroup 5 Subgroup 6
(n=252) (n=124) (n=102) H
i 51.9mglkg/day i
Factor:eGFR > 49.8 Factor:age=77 Factor:age=42 Factor:eGFR > 163.3
A‘_',. \ ““" \ “._‘. “‘_‘-
Subgroup 7 Subgroup 8 Subgroup 9 Subgroup 10 Subgroup 11 Subgroup 12 Subgroup 13 Subgroup 14
n=58 (n=194) (n=103 (n=21) (n=26) n=157) (n=71) (n=31)
20.0 mg/kg/day i| 27.5 mgl/kg/day| ;| 48.6 mg/kg/day i| 27.8 mg/kg/day| 49.6 mg/kg/day 40.0 mg/kg/day 48.6 mg/kg/day|| 59.4 mg/kg/day|
v v v
Factor:age= 57 Factor:age2 67 Factor:BM Iz 25
e \ L \ “‘_, \
Subgroup 15 Subgroup 16 Subgroup 17 Subgroup 18 Subgroup 19 i| Subgroup 20
(n=12) (n=46) (n=59) (n=44) n=136) i (n=21)
24.7 mgl/kg/day|: 18.8 mg/kg/day 37.7 mg/kg/day|| 34.7 mg/kg/day 41.0 mg/kg/day 33.8 mg/kg/day
\4 v
Factor:eGFR > 46.4 Factor:age= 67
a et
Subgroup 21 Subgroup 22 Subgroup 23 Subgroup 24
= (n=12) (n=62) (n=74)
17.6 mg/kg/day(| 22.4 mg/kg/day 43.3 mg/kg/day|| 39.0 mg/kg/day

2. Training data (n=661)
Miyai T, et al. Biol Pharm Bull, 2022

DT




1 1 0 1

Miyai Takayuki [Imai Shungo Yoshimura Eri Kashiwagi Hitoshi Sato Yuki Ueno Hidefumi 45
Takekuma Yoh Sugawara Mitsuru

Machine Learning-Based Model for Estimating Vancomycin Maintenance Dose to Target the Area 2022

under the Concentration Curve of 400?600?mg h/L in Japanese Patients

Biological and Pharmaceutical Bulletin 1332 1339

DOl
10.1248/bpb.b22-00305

143

2023

32

2022

Shungo Imai, Yoh Takekuma, Hitoshi Kashiwagi, Takayuki Miyai, Mitsuru Sugawara

A new algorithm optimized for initial dose settings of vancomycin using machine learning

18th Congress of the International Association of Therapeutic Drug Monitoring & Clinical Toxicology. 2020

2020







