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A data mining in hospital-pharmacy cooperation system for inhalation therapy

- Possibility in prediction of instruction report contents with machine learning -
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Abstract: A brand-new clinic/hospital-pharmacy cooperation system for inhalation therapy “KYUNYU KARTE” was
developed and field-tried, in which both normal and specialized medical staffs (e.g., physician, nurse in clinic/hospital and
pharmacist in insurance pharmacy) work together in order to increase quality of the inhalation therapy. In former system,
the physician just only uploaded inhalation-instruction request to the pharmacist, then the pharmacist provided inhalation
instruction to patient and feed-backed it’s report to the physician, and finally the physician checked the report from
pharmacist in next prescription of the patient. On the other, here, “KYUNYU KARTE” was newly designed for including
the specialized medical staffs who could provide inhalation instruction with an inhalation-instruction certification. The
system was implemented into virtual servers on Internet cloud as way of web application for user interface. For a field trial,
three physicians (including nurses) in a clinic and three pharmacists in an insurance pharmacy in Gifu prefecture used the
system from November 19 in 2017 to July 26 in 2018 (for more than eight months). There were 129 pairs of request and
report data sets. By analyzing the patient's data on inhalation technique, we were able to find a correlation of the data. Predict
inhalation technique results based on correlation. “Decision tree”, “random forest” and “extreme gradient boosting
(XGBoost) was used to analyze the data sets for machine learning methods. From result, accuracies of the learning methods

were about 0.75 to 0.80, because of relatively small number of samples.
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DTHD. ZIICRRLTHEZRT. Figure 1 Correlation diagram of request and report
5. ZEIHR Table 1. Decision tree
[1] 7 H, *-'L\\g‘t Ohik, i, 4 Fﬁ’ jE';EEI’E ﬁ};@ ’ﬁ IE’ Label Accuracy Precision Recall
i, L AT, A o TSR SOE S
Fbs 257 2 [ SR 7 5 7 ] o RI2CI2 0.7586 0.7857 0.7857
1B, BRI C, Vol.137,No.2, pp.360-369, R12C13 0.8275 0.8571 0.9000
2017. R12C14 0.8966 1.0000 0.8800
[2] Satoshi Yamauchi, Ichitaro Nakura, Sumika Fukuyama, RI12C15 08621 0.6667 0.5000

Kenshiro Yoshimura, Takeshi Toda, Ohbayashi
Hiroyuki, Reiko Ito and Yasuhiro Gon, “Prototyping RI2C16 0.7931 0.9091 0.8333

of new hospital-pharmacy cooperation cloud system

for inhalation therapy, considering -collaborative Table 2. Random forest

inhalation instruction of doctor, nurse and

pharmacist”, 24th International Conference on Label Accuracy Precision Recall
Electrical Engineering (ICEE2018), Seoul, Korea, R12C12 0.7931 0.7857 0.7857

June 2018
. ; e~ R12C13 0.8621 0.8637 0.9410

3] —MAEENENBRAFET 7 2 —,

http://www.aims.global/ (accessed at Sep. 24, 2018) R12C14 0.8966 0.9231 0.8800
R12C15 0.7586 0.6667 0.5000
R12C16 0.7586 0.9091 0.7917

Table 3. Extreme gradient boosting

Label Accuracy Precision Recall
RI12CI12 0.8621 0.9167 0.7858
RI12C13 0.8276 0.8571 0.9000
R12C14 0.8966 0.92307 0.9600
R12C15 0.8966 0.6667 0.5000
RI12C16 0.7931 0.9091 0.8333
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