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Development of the new method to assist diagnosing thyroid dysfunction adopting a co
mbination of routine test data that was already measured during health-checkup, and
its clinical application

SATO, Kenichi
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We developed a new simple, low-cost method for detecting patients with overt thyro
id dysfunction (PTD) using the combination of six routine tests already measured without measuring thyroid
hormone. The existing procedure comprised 6 routine tests (alkaline phosphatase (ALP), serum creatinine (
S-Cr), total cholesterol (TC), heart rate (HR), lactate dehydrogenase (LDH) and red blood cell (RBC)). Cor
recting for the effect of dosing in examinees taking cholesterol-lowering agents and extending to treat ti
me series variation in routine tests succeeded in decreasing both false negatives and false positives. We
performed this screening for many participants attending health-checkup at Ningen Docks in JR Sendai Hospi
tal and Tohoku Kousai Hospital, and found more than 30 PTDs, none of them was suspected of thyroid dysfunc
tion by a medical examination. More than 10,000 PTDs will be discovered annually if such screening is perf
ormed at all Ningen Docks in Japan.



PTD

PTD
PTD
(ALP)
(T-Cho)
CK T-Cho
PTD
PTD
9
PTD
ALP T-Cho
(5-Cr)
free T4 3
70%
S_Cr Pl (LDH) ’
(RBC), T-Cho
2008
JR
2010 7 2
PTD
7 PTD

QOL

7

SOM

@
2 10
(3)4
“4)
(6)
()
@
JR
PTD
10
() Kohonen
Mackey, Neal
Vapnik
SWM

SOM BRNN
SWM

()

JR

SOM

PC



t  S-Crel T-Cho! 1

< PTD >

LDHt  S-Cret  T-Chot

ROC Curve (Female)

v =
A
. ol
l._--I
el

=S¢t of 10 routine tests
051 (AUC : 0.882)
«eeee St OF @ routine tests(LDH)
(AUC . 0.982)
—Set of 4 routine tests(RBC)
H {AUC - 0.988)
041 - =S¢t of 4 routine tests(Hb)
(AUC : 0.986)
= St Of 4 routine tests(HCT)
(AUC : 0.988)
—ee et of 2 routine tests
02 (AUC '0.937)

1- Specificity

< ROC >

JR
PTD

@ ALP,S-Cr,TC 3

@ LDH,S-Cr,TC RBC 4

TC

ALP

(©)
SOM
®
Access
Access
eGFR
®)
(6) 10
6 8
(ALP S-Cr UA TC RBC Hb Ht PLT)
3
)
0.7
PTD

(8)PTD



®

QoL

(10)

System (CDSS)

1D

(12)

Clinical

700

PTD

QoL

QoL

Decision Support

26 2011 pp.9-16
DOI:10.11320/ningendock.26.9
Aoki S, Hoshi K, Kawakami J, Sato K,
Sato W, Satoh K, Mori K, Sugawara A,
Nakagawa Y, Yoshida K Assisting the
diagnosis of overt hypothyroidism
with pattern recognition methods,
making use of a set of routine tests,
and their multiple correlation with
total T4 Biomed Pharmacother

Vol .66, 2012, pp.195-205
DO1:10.1016/j -biopha.2011.11.018

27 2012 pp.87-96
DOI:10.11320/ningendock.27.87

32(Suppl.) 2012 pp.972-975

32(Suppl.) 2012
pp.616-618

17

50
2011 10




54
2011 11
5
28 2012
1
5
24
2012 3
51
2012 10
51
2012 10
32
2012 11
25
2012 11
55
2012 11
29

2013 02

5
25
2013 3
’ 17 ’ I’
133
2013 3
— ( 2
) 86 2013 4 ,
54
2013 8
52
2013 10
56
2013 11
14 2013

http://www._tohoku-pharm.ac.jp/laborator
y/iyakujo/kyousitu.html

o



SATO, Kenichi

@
SATOH, Ken

NAKAGAWA, Yoshinori

KAWAKAMI, Jyunko

HOSHI, Kenji

AOKI, Sorama



