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Abstract

This paper introduces a preliminary study on a machine learning-based diagnostic support model that predicts
diagnostic categories of pets (dogs and cats) on the basis of their major symptoms and basic blood tests. In order to
build the veterinary diagnostic support model, EMR (Electronic Medical Record) data collected from eight veterinary
clinics were curated under the supervision of veterinarians. The curation consists of defining un-existing standard
diagnosis categories, standardizing attribute names of the blood tests, and discretizing their numeric values. Through
investigation of the EMR data set, we chose a list of 80 major symptoms that are highly related to the diagnosis.
Practical diagnostic support requires additional test information, but in this research, with the curated EMR data set,
we built a classification model that predicts likely diagnosis among 22 diagnosis categories based on information
about major symptoms and the basic blood test in the veterinary clinics. The classification model was evaluated with
the test data of 1,296 EMR data, showing a predictive success rate of 8§2%.
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Table 1. Information of 22 diagnostic codes

Diagnostic codes

Large scale 12 3 4 5, 6,
categories 7,10, 12, 13, 14, 15

High frequent 2001, 2043, 2046, 2082, 2087,

diagnosis 2092, 2095, 2101, 2133, 2170
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Class
CARDIOWASCULAR SYSTEM DISORDERS
RESFIRATORY SYSTEM DISORDERS
DIGESTIVE SYSTEM DISORDERS

URINARY TRACT DISORDERS
REFRODUCTIVE SYSTEM DISORDERS
MEUROMUSCULAR DISORDERS
OPHTHALMOLOGY

EAR DISEASES

DENTISTRY

ORTHOPEDICS
DERMATOLOGY
HEMATOLOGY

ENDOCRINE DISORDERS
SYSTEMIC DISORDERS

EXOTIC ANIMAL DISEASES
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HEPATOBILIARY and EXOCRINE PANCREATIC DISORDERS

Code Diagnosis in Japan
2001~2016 HEE (BV2o. LS+, LMERIE-D
2017~2030 iy BIMEH CHEEN
2040~2073 EE#
2074~2086 FF#
2087~2008 SEEER (BFEEH)
2100~2118 MEnESE
119~2133 Thabn
134~2156 HE# (BEIEZ)
157~2160 EEEHEH#
170~2180 WREF WPl (s 2t gh)
2181~2203 HE&VZT
2204~2220 [BETE HEEEN#
2230~2243 B REHFEEBEME ) - IMHA
2244~2253 ﬁﬁ?ﬁ
2254~3000 «T#EHE:’% F+E

3001 AT 7N

2
2
2
2

3% 2. ANICOMe| AH=aE
Fig. 2. ANICOM disease codes
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Fig. 3. EMR software of animal hospital
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Table 2. Random forest learning environment

0S Ubuntu 16.045 LTS
Programming language Python.3.5.6
Sklearn 0.20.0
. Numpy 1.15.2
hon b
Python fiorary Pandas 0234
openpyxl 2.5.6

EMR 231 HolEle] T HHe Sl
_]

Diagnosis prediction using RF
Result format = [Diagnosis code, probability score]

{'pred': [[2082, 14.7], [5, 9.8], [15, 9.5], [2085, 7.8], [Z, 6.2]1}

O 4 et ol Za

Fig. 4. Prediction result
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Table 3. Diagnostic classification predlcnon accuracy

performance of pets (dogs, cats)

Class TOP-3 TOP-4 TOP-5
dogs+cats 68.4% 73.2% 86%

dogs 66.6% 74.2% 82.9%

cats 68.1% 76.9% 85.5%
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Table 4. Rate of data for asymptomatic disease after birth

Number of data(multiple
disase case / total)
129 / 885 (2F 14.5%)
299 / 1,631 (2F 18.3%)
1,372 | 3,965 (2F 34.6%)

Class

Less than 1 year after birth
1 10 5 years after birth
Over 5 years after birth
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Table 5. Predictive performance of diagnostic classification
on the age of pets

Class Top 3| Top 4 | Top 5
Less than 1 year after birth | 73.3% | 86.7% | 91.1%
1 to 5 years after birth 64.6% | 732% | 84.1%
Over 5 years after birth 497% | 62.2% | 72.3%
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