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Screening of the patient with hyperthyroidism using routine test data
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A complementary study to our former work is performed about screening of the patient

with hyperthyroidism using routine test data. The same calculation is done, however,

adopting 17 routine tests in addition to former 14 tests. The result adopting 4 routine tests

such as ALP, AST, ALT and T-Cho which thyroid specialist often consider as important to

suspect hyperthyroidism, is evaluated. The importance of S-Cr to make screening the

patients with hyperthyroidism is stressed.

Key words —— screening; hyperthyroidism; routine test data; Kohonen's self-organizing

map; Bayesian regularized neural network

KA EW- DR N N LT, H
KT EEROREI T DN LD, FOBRE
TIIBEME A TLRA ZEBROTRMD S 5.
R, PEEB XUEROREO T -7 005
SEONLIHEAEE L EH ML) Z &1
LVZBEPIEE A, Sbhborizdns
ZEHHY, HRWLDWAERSL E TR
WIS A b d A, HURIREERETTHEE
DI ITBERENTDR0.2 ~0.5% & FEB]
DL HEICIZFDOL) IR )R
<, HALZRREBRLER L S8 TV S
BHZ1AEICD AW AT L, oL, B
B HURIR R B AVH B LR R S b 2 &
bI<hy, 2OBOBREOTIFIIIKE R D
DB b ESHIND.

7o, HMBEEIML CEIANTEH DO
T, DR OEWHL N ERID S FDOMEE
Ehd L0ZRNEETH L. HRRIEALVE DR
PMRAES 7 — & O EHLEIC X ) B iR 2 47
I TTHEMEIZ DWW T, 13 U Coomans 5 25 Bl

SR ERHCTRLZEDY, wift, 25131 X1E
HiFl =2 —5 )L v F7—2 (BRNN)2® & HT
A =2 —F Ay b7 —2 (SONN)Y &
QFEMEZBHL THWAS Z &L TEN-ZW
HUHETH H T LR R L7250, /272, BIETIE,
B D TSH, T4, T3 R4 TSH 2 FARPUA R 2 3
MO L VELRO BT THIRER RV E VB
AT 2L, FOT— ¥ P OMEE L BRANTIET
BECTHHD. 2T, AR FHRERED
HEESCERIMA L T 72 RBHED 14THHD
BAEEO X v b2 b FARAERE THEERE 2 5
WHESR TPl S 5B EOREII =2 — T
v b= OFERICHL, FOHMELR
L7z8)., 20O, TVHY 7+ A7 75—+
(ALP), M2 L 7F=> ($Cr), AL A7
T— ) (T-Cho) ®3BEBEDty MIFEHT A&
A7) ==Y TREOREFHNS Z EIZDW
ThHE L7,

AL T, KR EAmAHEE LT,
SEEARMERERE (MCV), FHERMERNE 7T Y



142 JIlLE #®F B ERl, K

T S

HE W, Wk HE, FH wo

& (MCH), ¥¥HRMEANE7 OV ViEE
(MCHC) #:BHIL7Z17HHE Z AW 41zow
TEEZITo 72, BIRBREMERIERNRAD
HCHIRIRREBICER L 29 ek LT, *
F ALP & T-Cho, & 51{ZAST, ALT D&t4fH% %
AHBIEDNEZNETLNLDTY, ZO4AEHKT
DAZ ) ==V TIERIZOWTEEL {5,

BET—4

R RFWEE CIERWKEEE LT, @F,
B3IHE OMAZ EIF L LTW5ED, BEIC
Lo TERMEDEHE L. SRIOMHTIE,
Table 1Z/RT 17HE CREMBOHI > TV b &
TOY Y TVEMER L7z, WSROk
WEA8% (B 164, 334%4), HIREREEEETLE
FEDBWIAHERE L7-BF18% (B4%, KL144)
DFt66 Yy IV EFHLL. 2, BALRRT
kbt UEARRRA L 22 LA HEE L T
Vw1427 (B 48%, 94%) & FllxgE L.

Bk

2O 2—F Ay VT =2 EFHWTHE
RERAS T — & % AT 5.

12 HECHBIL~ Y 7 (SOM) ZART 5
Kohonen® SONNT®H Y, 7T A% ¥ 7§k

T =Y O5 A R T LT A EEICENL TS, T
WITYALH Yy TIVCHHABICE A, EHED
TEBEPBWI L I HmoNTwAE, b LEE
HOY > TN % TR L 72 SOM 255 4 125

U722 9 A5 ) v 7 hREE, WEAHOZHK
ZDSOM E~DOFEHZ XY, HIRIREEEETTED
BELTNTED, $72, F— 5 O % RN
LTEWMICEMNBREREZZOTE T & bl
k5.

2OHIEBRNNT, “BORERIL Y b7 —2
Thb. ANBOKE=2—0  ZHEHE*H
hUT, HHBD2D0D = 2 —1 i Softmax K
HhxEd b, FREh, EEE L FIRREETLE
EEREOTFHHEL L2 5. BBHOY 7 V0%
Wits A HWT, 2y NI =2 OEAE NS RH
BIZLoTHRET LD, YIVaATHEBEEYTH
NVOERHWEEY X)) 7T AR
BOWEELIZAY VT =7 ThhI ENHAILN
TWh., ZOFEHETIEINRA ZADFRBEEHE
MERPHRE M EDOIEAMLE L BARITHIE L TH
», ARD (Automatic Relevance Determination)

WEDHEICRESEEL-—EDO AT, A,

%3

EARMATHE Z3Hl§ 5 2 AT E 5.

BREER

XHK8 D 14 TH B (2R IMEREEAE (MCV), T
YRIMERANE 70 ¥ v & (MCH), F¥RIMER
NEZFOVYVEE (MCHC) Z:8ML7-173HH
TOHOSONNGIHTHESLN/ZSOM~ v 7 % Fig.1
IZ7R9. MCV, MCH, MCHCiE~~ hZ 1) v b
(HCT), #&mEk# (RBC), Iifs3% (Hb) 2> 5H3FF
BTROLN, #F, BMOFHES LTHEL->T
V5. SOM 3w ERE (7003 Th) LItk

Table 1. Part of patient data who received routine test at Tohoku University Hospital during 2000 ~ 2004.

sample ALP y-GTP AST ALT LHD S-Cr UA TG T-ChoWBC RBC Hb HCT MCV MCH MCHC PLT diagnosing

(Gor) (GPT)
31 171 21 24 17T 447 11 62 131 211 4 535 166 475 888 31 349 162 normal
32 94 17 14 13 409 06 44 35 172 64 455 137 41.3 908 30.1 332 201 normal
33 219 10 16 11 340 07 46 90 134 5 431 136 398 923 316 342 260 normal
149 244 61 33 47 309 03 61 8 135 34 481 138 405 842 287 341 304 hyper
150 524 72 27 34 373 03 53 8 122 4 495 141 427 863 285 33 165 hyper
151 793 49 35 26 369 03 75 52 108 41 394 112 33 838 284 339 159 hyper
4 355 27 26 28 427 05 3 88 204 63 395 126 376 952 319 835 235 ¢
6 159 33 17 15 316 0.7 47 46 153 42 439 138 397 904 314 348 162 °
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Fig. 1. The SOM for known patients with hyperthyroidism (label 1, green, 1-49 to 1-68, n=18; excluding 1-57 and
1-65) and healthy individuals (label 3, red, 3-1 to 3-48, n=48). Each group is composed of males and
females.

somiabel.ood - Dime 17, Size: 30°20 units, gaussian neighborhood

218 192 ' 354

Fig. 2. The same SOM as Fig.2, however, 142 examinees (black labels) are projected onto it now.
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Fig. 3. Relevances for 17 routine tests obtained by the ARD method of BRNN.

Table 2. The result of screening for the female patients with hyperthyroidism using 4 routine tests which a
medical specialist often takes. Other results using 5 and 17 routine tests, and 3 best routine tests are also
shown.

prob.of intermediate ALP, T-Cho, AST (GOT), ALP, T-Cho, AST(GOT),

\ ) 1 ara ters -Ch S—C‘
hyperthyroid neurons ALT(GPT) ALT(GPT), S-Cr 7 parameters ALP, T-Cho, 5-Cr
with ARD no ARD  with ARD no ARD with ARD with ARD no ARD
31,167 167,217, 167,217
4 ¢ ) ) ; e ) ) 3 )
71 31, 217 217 , 285 31,167,217, 331 285 285
, 31,167 167,217, 167,217
12 31, 92 31 ‘ 100 ‘ < » 10
3 31,217 217 . 285 1§7, 217,331 85 285
more than 31, 92, 31,167 17,31,58,168,192, 167,217, 167,217
10 31,92 100 < <
0% 293 ’ SL217 517 285 217,223,291,331, 402 285 285
31,167 167,217, 167,217
8 31,92 31,92, 285 31 ’ ’ 217,331 ’ ' ’ ’
217,285 7 285 285
31,167 167,217, 167,217
E— . El I : i ) ) ’ ?
’ | SL2T 917 g5 81217 285 285
15 4,115 92 17, 58, 192 115 257
12 17, 223 92 4,115 58, 285, 289 257
70% ~ 17,217, 167,223 o
10 <t 1 25 2 362 54, 257 257
0% 285 085 10, 46, 167, 36 j,, 7
8 223 167,223 217 92 31, 58, 167, 285, 289 257
5 60, 92, 285 58,167, 192,223,285 257 257

D) L LTELOER»SEINSN/2mEEH B EHAERT. MAHBIZX > TIEENL VI
BT50DT, ZOERENPL S HIZARD 2179 44 29 TE LK ;tf-ﬁézo%% L&V, I

BlIhwihoblErzonb, VIR DTRERE LT WIR AR |3’i“1‘§'%‘ (5)
FigMZALP AST, S-Cr, T-Cho D & MATHH 12 TRAEICHID T A VEICEF S AL L (ZRE

O EMAOTUEIERE UKE) LEEEE (1) O HHIZD LI, A7 —VdifiE»A L Tw5)
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Fig. 4. Frequency distribution of 4 routine tests (ALP, AST, S-Cr, T-Cho) for hyperthyroid patients 1-51 and
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Fig. 5.

The misclassification rate (%) and threshold are calculated for female patients using ALP, AST (GOT),

S-Cr and T-Cho by BRNN with ARD, and their values remain almost the same.
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