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17807z, BIEEIIRBREOUEOAME L, SHZHUL Table 1 12773 X 912 NST FEAEH, NST 5%
FEER, EFRET — %, MERETRERT —F, MERET —% & L TEOBEEEEIT Lz, 728
RIRREDOWEL, KET EARA L b T —FOWRIREEZ: E DA LT, EdtAZEIc AV
BRI T — Z 1TV b NST AR R TO L D2 LT,

Table 1 PRIEARMHTIZ HTZFBIZEEL

ENSTE X IFEHR BEEFERET—4 B MERET—4
01. TTR(mg/dl) 22. TP 45. WBC
02. 1§31 23. Alb 46. RBC
03. £Eh 24. Na 47. Hb
04. BEH 25. K 48. Ht
05. NST4r AHAMEI(RH) 26. Gl 49. MGV
06. FFJ|REMIE (Y/N) 27. Ca 50. MCH
07. £ (Y/N) 28. UN 51. MCHC
08. #&® (Y/N) 29. CRE 52. PLT
09. X2 (/) 30. AST 53. NEUTY%

31. ALT 54. LYM%
ENSTREEH 32. rGT 55. M0%
10. REFEJL— F:TPN(Y/N) 33. CHE 56. E0%
1. F#EFJL— k:PPN(Y/N) 34. ALP 57. BA%
12. FZFE)L— L ENY/N) 35. T-Bil 58. LUC%
13. BE/EE&NY/N) 36. D-Bil 59. NEUT#
14. BE/EHRELHE (Y/N) 37. I-Bil 60. LYM#
15. BE/20—28 /N 38. CRP 61. MO#
16. MEITFRAF-I 23> UN) 39. GLU 62. EO#
17. BMI 63. BA#
18. AC _EMafE B (cm) BHETERT—4 64. LUCH
19. TSF EB=FE#HIRR TRRME (%) 40. Fe (ug/l)
20. AMC _:PsagrEd (%) 41. Cu (ug/l)
21. ERFEESE keal)NSTH AR 42. In (ug/l)

43. Se (ug/l)

44. Mn (ug/l)

3 # B

3.1 ERBAZE# A NST EARIEHR, NST REBEEIFIE TP IT L1 & T DREXREMN

Fig. 11X, MAZEHAER 1 D 01—22 L LIz EOWRERMBHITOFMRTH D, ZOFEREID . BERITHK
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EEICIIAENT O 3 A E LT Root Node (FR//b— k) 3B 0 | B FHBICAE S & LCTOD Leaf Node (52/V —7)
N b, Leaf Node [ZZILL BTG AITH Z &R TE T, ZHLIFD Node 1%, Decesion Node (JRIE/T v
Payv) LIRS, ZOX I LT EHO Rote Node 7275 i EDBIA] N> TWL koo, N
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Fig. 1 FiMAZ S A NST AAMG R, NST RFEHIFH & TP (2 L7z & & ORTEARMATHE R

@ If BMI=16.4, then Y (#2& :100.00% Z444%:91.793 PfE:0.01757) [11—-11]

@ If BMI>16.4 and TTR(mg/dl) =5.19,
then N (FE=2:100.00% Z4i14%:0.849 PfiE:0.00937) [2—2]

@ If BMI>16.4 and TTR(mg/dl) >5.19 and B%E/Y O—>B=Y,
then Y (#E3£:100.00% &44:3. 680 PE:0. 40838) [2—2]

@ If BMI>16.4 and TTR(mg/dl) >5.19 and BE/9 O0—>2B=N and BE/EHELWE=Y,
then Y (&3 : 100.00% ZE41M4%:1.827 P{E:0.40838) [2—2]

® If BMI>16.4 and 5.19 <TTR(mg/dl) =13.7 and BE// A—>28-N and BE/EHEFLER-N,
then [EIE=Y (#E3< : 100. 00% Z4M4E:10.650 PfiE:0.30215) [3—3]

©® If BMI>16.4 and TTR(mg/dl) >13.7 and B%/7 O—2B=N and BE/EERELWE-N
and TP=6.3, then [EIf8=N (F&ZE : 100. 00% ZE4sM%:6. 335 PfE:0.000001) [5—5]

@ If BMI>16.4 and TTR(mg/dl) >13.7 and B%/7 O—2B=N and BE/EERELWE-N
and TP>6.3, then [EIfE=Y (F&ZE : 100. 00% E45M%:0.956 PfE:0.40838) [2—2]

Fig.2 WREARMLHIH X417z If-Then L—/b
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3.4 FREAZE % NST EAIFEHRNST REESHIFR. £ILFRET—2 . ME R T —4 & WBC.RBC (FrRImBREL) .
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100%
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100%
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SREARF -
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02. A '
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0o, NS AR (B) R
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10. ¥&E)L— L/TPN 39. GLU
1. *&E)L— /PPN 40. Fe
12. F&FEI)L— K/EN 41. Cu
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17. BMI 45. WBC
18. AC(cm)
19. TSF (%)
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25.
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Fig.
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BHMETF : REKEREY/N

SRBARF :

01. TTR(mg/dI) 31, ALT

02. MR 32. yG@T

03. g 33. CHE

04. BEE 34. ALP

05. NST4+ A#ARd (H) 35. T-Bil

07. & 36. D-Bil 100%
= : P:0.00937)

08. i 37. I-Bil (

09. BR% 38. CRP

10. #E)L— k/TPN 39. GLU

1. $&E)L— k/PPN 40. Fe

12. Z&EL— k/EN 41. Cu

13. BE/E8 42. In
14, BE/EHELWE) 43, Se
15. BE//0—28 44. Mn
16. MEBTHEF-I 51> 45 WBC
17. BMI 46. RBC
18. AG(cm) 47. Hb
19. TSF (%)

20, ANC (%) TTR>5.19
21. %%HX?E%E(kcaI)

27. Ca i
28. IN D~@ if-then rule *

29. CRE % FER
0. AT (hvam) P iE

Fig.6 E#BAZ %% TTR~Hb [Z L 1= & EDRE KRB

3.5 ERBAZ# % NST EAKIEFEHR. NST REBEEFR. £LFERET 4. MERZRT A LNBERET—42IC
L1z & EDREARMBH

Fig. 7%, RAZEE 2 RK1D01—64L L7z & & DWRERMBITORE R TH 5, 3. 4ADFERIFRRICHb AR EZIRAED
FIEIZ R B BRA H U | WIZLYMG (U > 7 ERE 53 3) 3 S 47z, Hb3 =12 & IEF LU CTLYMG S =6. 8 & IE &
VLT ZR Liz2fcldefl s b IEENR SN2 oTo, L L, LYMGAS >6. 872 - 72 1461 Tl 1441 & & [E118 73 7»
LT,

ZDOEIICHALEEDONANARMET THRERGT T2 oT2n, EOSITOMELRITT vV a v
J— Rz Eniehotz, Lo TRIC, METEE FEIC LA X DR EAGHT 2 it L7-,

3.6 SREAZT#ZMETTH (Fe. Cu, Zn, Se. Mn) & TTRIZ L1= & EDRTEARERH

Fig. 8 I, HRIZEIIRBIRBOIGEDOFHE, SiAZEE A METTFE L TR IZ L7z & & DOWRERMBHITOR R
ThbH, TOREE, Zn D b EHEIZEIRA TR T, LLF Fe, Cu, Se DNEIZHM STz, T7245 Zn 73 >758. 6
7L 9B T OB E BEIENA SN, £7- Zn N =758.6 D&%, Fe 78=<653.2 T Cu 21 =682.5 ThilL
5 il 5 I CEIE N A BT,

3.7 AL H EMWMETEHR (Fe. Cu, Zn. Se. Mn) & TTR, BMI. Alb, LYM#. TPIZL71=& S DREARET

Fig.9 1%, ALK AMETLHR L EREBT AR L FF—FIT LI L XDORERITOKETH D, £
DOFER. Alb 23 b [ ICEIMR AR < T, WKITBMI T3 HFBIZ Zn M &7z, AIb=3.4 L{KfETBMI A=
17.3 Th ., 12FF T 12 BINEERRE SN, F7-, Alb=3.4 LIEETH BMI 28 >17.3 TZn R >723 Th
FUE, TP MEL TH 6 Bl &f CRENA B, T, ELSMIIEFFPHIMN A/ LT,

206



NMCCHE[RIF e R # 14 (2006-2007)

BMREF . FEIKEEEY/N
EREAEF : 31, ALT
01. TTR(mg/dl) 32. yGT
02. R 33. CHE
03. i 34. AP Hb=<12 Hb>12
= e 35. T-Bil =
04 BEH ey
05. NSTA™ AR () 3 1Bl
07. £ 38 CRP
08. 1BE 39. GLU
09. BR& 40. Fe
10. %#)L— /TN 4. Cu
11, %#)L— /PPN 42. In LYMx>6.8
12. %#)L— b/EN 43. Se
13. BE/%8 ig wgc
14, BE/SHELWER) : 100% 100%
15. A%/ -8 ig' EEC (P:0. 00334) (P:0.00937)
16, WETHA I X35> 40 o
17. BMI T
18. AC (cm) 50. MCH
19. TSF (%) 51. MCHC
20. ANC (%) 52. PLT
21. EREEE keal) 53. NEUT%
22. TP 54. LYM%
23. Alb gg- ggé
gg‘ ﬂa 57. BA%
i 58. LUC%
: 59. NEUT#
21. Ca 60. LYM}
gg ggE 61. MO @®~@ if-then rule *#
. 62. EO# % R
Lk | ovamea

Fig.7 EBAZ# % TTR~LUCHIZ L1= & T DREREN

BHEF : REREREY/N
SEAETF : 01. Fe

02. Cu
o Zn=758.6
04. Se
05. Mn
07. TIR

Zn>758.6

@~@ if-then rule * Fe<653.2

% FEER
(hyar) P {&E

Cu>682.5

Se=119.8

Cu>800. 3

©)

100%
(P:0.00937) (P:0. 69426)

Fig.8 EREAZEMZMETTRE TIRICZ L1 & EDREREEN
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BREF  REREBEEE/N
HEAET : 01 Fe
02. Cu
03. Zn
04. Se Alb=3.4
05. Mn
07. TTR
08. BMI
09. Alb
10. LYM# BMI>17.3

11. TP

Alb>3.4

100%
(P:0.00937)

BMI=17.3

mE-y ()

(12—12)
(P:0.01071)
In>723

®~® if-then rule *
% R In<723
(hvyam) P {E

JP=6.2 TP>5.7

@ ©) ® )

100% 100% 100% 100%
(P:0. 40838) (P:0.00001) (P:0.30215) (P:0. 30215)

Fig.9 FREAZHZEMEITRE TIR, BMI. Alb, LYM#, TP IZ L7z & E DREAREN

4 E =B

ASENIAZ ) —=0 7L LTHMETHET — X 25 072 NST BRI OV TIRIERBIT TOTF — & <
A= T EER LT, BRERZREREBOSGEDOAFE L L, SIHEHEZ WA WNWARIEE OMEE THRETL
oo ZOREFR, TRTOHEBIZL 2FAEI TOWREARMNT TILHb, LYMbE WS T2BUEREBT EA A FD
L LTHO LA TW DA E N REBREBICRLBEFROS SR & LTRSS,

F7o, MEITHE EROTIAZEEC X DRERBNTNSIX, Zn BREBREORIEICR LBROH D Z L 2VR
M X377, Zn 13 200 FELA b D& BEEE OTEMEPO L U TORBEH L EEARTHE S STV 5 BERERICIL.
B OGRS L T TEBEGEGEE ISR L 5 2 RESCRIETIRE & BHERBERN S 5, In N RZTH L
TRED R ERAFIE L DNERME, MOEE, WiREEOKECHEE: EoHERB R ons, LoT
SE OISR S Zn 1B D 2N OB LRI OLE AR LD L EXHNDM, TP NIEFELLT
TH In BN—EDOMELLE (>723mg/dl) HAUTKFRRBNBGE SN DIEFIN LT & RBLIRE - 72,

RERBATIECON T, LTFTO X ) 257, OBMNERICRLEEOD DAL Z BN L
if-then /L —/LCF — X 2ROMANERE LT S RBLS N D, QEFHEH FEr—%) 73V
B CTFHNT—4) #WAHDOT, WRREMEZ S LERET — 2 OMHTIZ#E L TS, OFHTxigs 725
F—HZ, b o TEEIELESE AR E 21T 9 LBEN /R KIEIENH > THIRERNER TE 5, @fFHT
B DT —Z~ A = T OFELHRTRONDO T, 2950 o7- k9 BREENSFHAEKR DL T —
A CHRFFMICH DBREOMRmZHIET 5 L0 D L9 RMTICE L T\ X2 I 5, fERITE FR3FATES
BRTHA 2FBREEZMRYIKL, BROHLT—F &2 L5259 L LTV b THENTIIIKREREET
ST, FIUCK L CTIREARITIC L DT — 2~ A =2 7 TiE, T =205 BVIAGBZ 4 L CEBIRIC TR
L LTHEIMR T — 2 OEfTa R L T ND, T LTEDRFDONL—ANEERLD LB L5451, &5
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Abstract
Recently, Nutrition Support Teams (NSTs) have been spreading throughout Japan. Nutritional assessment is
important as an initial step among NST activities, since the patients can be identified based on this assessment whether
they needs supports by NST or not. Serum trace element is one of the most useful and convenient nutritional indices.
The aim of this study is to analyze the relationships between serum trace element values and clinical backgrounds in
NST patients by data mining.
The subjects of this study consisted of 29 NST patients who were admitted to our hospital between January 2005 and
October 2006. Serum trace elements were analyzed by PIXE method in patients. The data were analyzed by a data
mining software, i.e. “ICONS Miner” (Koden Industry Co., Ltd.). The significant “if-then rules” were extracted from
the decision trees. The target variable of the decision trees is whether nutritional conditions of the patients are improved
or not (Yes/No). The explanatory variables of the decision trees are the values in serum trace elements (Fe, Cu, Zn, Se,
Mn) and TTR (transthyretin). The analyses demonstrated that the first node of the decision tree was Zn. Therefore,
serum Zn value might be the most significant factor among these trace elements in estimating the improvement of
nutritional conditions of the patients. In the decision, the second branch was the Fe value, and the Cu the third. The
following significant “If-then rules” were extracted from the decision trees.
If-then rule 1:
If serum Zn value >758.6 ug/l , then improvement of nutritional condition =Y. (1.00 = 9/9)
If-then rule 2:
If serum Zn value <758.6 pg/l and Fe <653.2 pg/l and Cu <682.5 pg/l, then improvement of nutritional condition =
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Y. (1.00 =5/5)
If-then rule 3:
If serum Zn value <758.6 pg/l and Fe <653.2 pg/l and Cu >682.5 pg/l and Se >119.8 pg/l, then  improvement of
nutritional condition =Y. (1.00 = 3/3)
In conclusion, data mining analysis of serum trace elements was found to be an effective method in assessing the

nutritional conditions in NST patients.
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