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1. NHMREERE

HMgEE I IZonWTid, BB EE, 1 v 77~
Ml JRERE T X TCON 7T —THUE
MFEIICI L LA B L WERO bz, HERE
2 H (n=37) OFHMHEIE 689 £ 398mg/dL 75
1739 =+ 494mg/dL (p < 0.001) 2k ¥ N 7=
A0 TT 0 NiHEEE DT EOF I EIE
7277 £ 447mg/dL A 5 2027 £ 408mg/dL (p <
0.001) FThHAL, fEHELFEFEL XV TIH
W@HARBBEL 722 L 2R LT b, Fhifliia
)T O D 638 + 330mg/dL A5
1361 = 309mg/dL (p < 0.001) F Tk L7z

2. ALK

FEREACH L HEfE & BMI 12DV Tk, BMI O]
WEADSFLAEAE 2 2 T W72 7V — T RO fEAT T
A EAEZRO GERHIEHEME  n=12, 190
+ 25kcal’kg/ H %5 195 = 25kcal’kg/ H. p=
0035;BMI :n=12, 292 = 5025 279 £ 37. p
=0.045). BMI &¢Il AL Al % T [0l > T 7z
PR, AL, BMI LS8 il i3 s
L7205 AEERZRDRPo 7 GEECHILHEL, -
NV —74%k n=10, 235 = 27kcal/kg/ H%*H
226 = 15kcal/kg/ H.p >0999; 4 > 77 > M :
n=6, 238 = 32kcal’kg/ H 7 & 226 = 1.0kcal/
kg/ H. p >0999 ; ki : n=4. 231 = 2.1kcal/
kg/ H 2» 5 227 *= 23kcal/kg/ H. p >0.999 ;
BMI- 7 )V —7"41Kk :n=10, 182 * 28 7°5 192
+19, p=0516: f 75 ¥ :n=6. 189 *
28 705 203 £ 11, p=0.769 ; FHHf : n=4. 172
+ 30205177 £ 19, p >0999).

IR OFMATTIE, FIHMEDS L #EfE %28 2 C
W V=T DFRETET 4 BEH O L
(n=4, 371 = 134 % » 5 343 = 119%. p=
0586), WIIMEASEHEMERGEZ 727V —TH 5
L4 B OFAEDSGE L (2 - n=5. 147

+ 98%75 202 £ 79%. p=0513)s L22L W
TN HEAIMRTE o7,

WEEIR G L v iz owTid, BIEELs L X)L
100 EZ57-4H (n=13, 146 £ 28 %5 133
+ 33, p=0025), BXOA 77 iE (n=
8. 146 £ 2925 130 %= 35. p=0.018) DI h
THEAEDD AW EZADT

SMI &, H&#H4AK (n=36. 70 = 1.3kg/m?
25 68 £ 1.3kg/m% p=0294). BMI #) H] it 23
FLMMLL B2 5728 (n=12. 80 = 1.0kg/m? A
5 78 = 1lkg/m? p >0999). F&HEMH K572 -
2% (n=9. 60 = 1.3kg/m’»5 55 * 08kg/m?
p >0999) OWIFIIZBNTH R L7,

3. '

WEEEE (n=11) IZBWTEMEMm L LA
HAERRDT (2K 296 = 69kg 205 311
+ 6.7kg. p=0003; £ > 75 ~ b # :n=10,
308 + 58kg 75 321 = 6.0kg. p=0006; &k
#:n=1. 170kg 7*5 20.6kg) -

4. AGEs

RREIEIE L LTI L7 AGEs Tld, Hfiionk
FZA SN EEIHERETE b o7 (&
S in=12, 049 * 013au. %5 044 * 0.08a.u..
p=0.462),

5. HbAlc

HbAlc IZ2W T, FEOLHEIZR S N/z28
AEEZIWMATE o7z (B FY n=12,
60 = 12%2°5 57 = 06%. p=0505),

6. KAEF T/

REZLERICEL T, #ENSH &R THT
ERBEOHLYEDPRONT-D, ¥ 378 (n
=30, 867 £ 229% 7 5 980 = 244%. p=0.007).
Y#3I A (n=31, 692 % 295%7>5 844 + 305%.
p=0011), €% 3> D (n=29, 1015 + 437% %5
1255 = 553%. p=0032). % (n=30. 1086 *
388% 7 5 1368 + 589%. p=0.006). Hik (n=
31, 785 £ 27.3% #»* 5 915 + 31.0%. p=0.005)
Tholzo ZORTEREHEIIOWTIX, 17
Y MECHAEEAODLYENRONT (FER -
n=18, 1080 % 383% 7* 5 1329 + 395%. p=
0011, M %% :n=19. 755 £ 289% 7 & 852 =+
226%. p=0016) H N7 MIFHECHE A
DHDHYENRD SN (n=12, 942 £ 342%
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P
) 4 37 689+398 1739494 <0001 37. 1000
I EFER (mg/dL) 9 4¥7Ivh 21 2T 4T 2027408 <0001 21, 1000
3) b 16 638+330  1361=309 <0001 16, 100.0
) &H 12 190 + 25 195 = 25 0.035 10, 833
D gfé igg/% D A¥7Ivh 8 19126 195 + 26 0276 6. 75.0
E— 3) i 4 189 %27 195 + 28 0290 4, 1000
(kcal/kg/ H) 1) &1 10 235+ 27 226 * 15 > 0,999 5, 500
2 ;ﬂg igggﬁ D AYTIVE 6 238+ 32 226 + 10 > 0999 2, 333
3) 4 2l=x2l 227 + 23 > 0,999 3. 75.0
) 4 12 292+50 279 + 37 0.045 10, 833
D ;ﬂg Eﬁéﬁ D A¥FIvE 8 202+54 279 + 39 0212 7. 875
3) i 4 203 %49 278 + 38 0541 3. 75.0
BV ) &H 10 182 %28 192 + 19 0516 7. 700
2 ;iﬂ'g %ﬁ% D A¥7I L 6 189+ 28 203 + 11 0769 5. 833
3) i 4 172 %30 177 = 19 > 0,999 2. 500
) &H 15 355+ 106 335 + 88 0091 12, 80.0
D ggﬁgf* - 9 4vTIvr 11 349+ 101 332 + 82 0344 8, 727
3) i 4 371 +134 343 + 119 0586 4, 1000
IR (%)
) 4 5 147 %98 202 + 79 0513 4. 800
2 gggg‘gﬂgi, 9 4v75vh 1 30 246 - 1, 100.0
3) 4 176 = 84 192 + 87 0817 3. 75.0
1) &H 13 146 =238 133 = 33 0025 9, 69.2
s T IR L & S N BT RE D 130 * 35 0.018 7. 875
3) i 5 146 £30 138 * 31 > 0,999 2, 400
) &H % 70+13 68 + 13 0294 17 472
ST D AYFIE 0 73%13 71+ 12 > 0,999 12, 60.0
3) 6 68+12 65 + 12 0351 5. 313
) 4 12 8010 78 % 11 > 0,999 6. 500
fﬁﬁ%ﬁ% ;Zé'fé ﬁ%ﬁlﬁ D AYIIVE 8 80 %12 80 + 11 > 0999 5. 625
3) 4 81%06 75 % 10 > 0,999 1, 250
1) &H 9 60+ 13 55 % 08 > 0,999 5. 556
;Zé'fé E\ﬁﬁ D AYIIVE 5 65%16 59 + 08 > 0999 4, 800
3) 4 52202 51 %07 > 0,999 1, 250
1) &H 11 296+ 69 311 + 67 0.003 10, 90.9
B (ke) 9 4¥79vF 10 308 £58 321 + 60 0.006 9, 90.0
3) 1170 206 - 1, 100.0
) &H 12 049 * 013 044 + 008 0462 8. 667
AGEs (au) 2 4¥7IvE 10 050 + 014 045 + 008 0660 6. 60.0
3) i 2 042 %003 039+ 006 > 0999 2. 1000
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£ 4 AR

1) &8 12 60 £ 12 57 £ 06 0.505 7, 583
HbAlc (%) 2) A 75 b 8 6.1 = 14 57 £ 0.7 0.560 6, 75.0
3) i 4 58 £ 06 57 £ 06 >0.999 1, 250
1) &8 31 936 = 207 938 = 16.7 > 0999 20, 64.5
IANVF—FTRE (%) 2) A 75U b 19 952 = 223 929 + 164 >0.999 13, 684
3) ki 12 909 £+ 184 952 £ 177 >0.999 7, 583
1) &8 30 86.7 = 229 980 = 244 0.007 21, 70.0
7R BFRREFE (%) 2) A T5 b 18 89.0 £ 255 96.7 £ 228 0.087 11, 61.1
3) i 12 834 = 188 1001 = 274 0.096 10, 83.3
1) &8 30 86.3 = 309 936 = 27.1 0.151 21, 70.0
AN DT (%) 2) A T5 b 18 81.1 = 283 838 £ 20.0 > 0.999 11, 61.1
3) ki 12 942 = 342 108.3 £ 304 0.036 10, 83.3
1) &8 31 90.8 = 417 973 £ 437 0.752 20, 64.5
#F;FRE (%) 2) A 75U b 19 89.0 £ 382 904 £ 256 >0.999 11, 579
3) Fk 12 937 = 485 1082 = 62.7 0.266 9, 75.0
1) &8 31 69.2 = 295 844 *+ 305 0.011 24, 774
CyIVARREE (%) 2) A 75U b 19 69.1 = 326 812 = 30.2 0.190 14, 73.7
3) i 12 69.2 = 252 895 £ 31.6 0.082 10, 83.3
1) &8 29 1015 + 437 1255 = 553 0.032 19, 65.5
EyIyDRAEE (%) 2) A 75 b 18 94.1 = 40.3 1088 = 325 0.185 11, 61.1
3) i 11 1137 = 4811 1529 £ 738 0.216 8, 727
1) &8 31 869 + 32.1 955 + 273 0.238 19, 61.3
¥y IV Bl TR (%) 2) A 75U b 19 917 = 351 955 + 22.8 >0.999 11, 579
3) ki 12 79.3 £ 26.1 955 + 344 0.126 8, 66.7
1) &8 30 1086 *+ 388 136.8 = 589 0.006 23, 76.7
RERFELE (%) 2) A T5 b 18 1080 * 38.3 1329 £ 395 0.011 14, 778
3) i 12 1096 = 41.3 1426 + 817 0.275 9, 75.0
1) &H 31 886 = 29.2 977 = 313 0.310 18, 58.1
Ey3Iy CRAEE (%) 2) A T5 b 19 921 £ 277 974 = 325 >0.999 10, 526
3) Fk 12 832 = 319 982 = 306 0.225 8, 66.7
1) &H 30 716 £ 178 791 £ 219 0.069 20, 66.7
LW (%) 2) A 75 b 18 69.0 £ 14.0 770 £ 179 0.144 13, 72.2
3) ki 12 755 + 225 823 £ 273 0.764 7, 583
1) &8 31 785 £ 273 915 = 310 0.005 24, 774
METEREE (%) 2) A 75U b 19 755 = 289 852 + 226 0.016 14, 73.7
3) ki 12 832 = 248 1015 + 402 0.160 10, 83.3

SD, standard deviation; BMI, body mass index; HbAlc, Hemoglobin Alc.

ETORBRARFIL, WEMEZBEETH > TRIL, =t r 77—V THFRLI,

20,05 KOz K7 THS
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A5 1083 = 304%. p=0.036).
IANVF—FEHFE (n=31) ORETIE, Kk
HioBwTHiiowErR o517 (n=12. 909
+ 184% 75 952 + 177%. p >0999) 7%, 4
AR TE Rdh o7
KATEIEMOUFE L - BEEs ko
60% L E UNE—i U A) 2 5D 7HH %K
FOR L7z, EAEHALHEfE, SMI. HbAlc, ¥
FIVCREEO—FHONTITY) —%FKE, 1T
EALEDOTHH TYERIL 60% % #8 2 Tz,

zZ ¥

C OWFFEDOFERNL, THIEHERERE EDS T | Xk 2 7
BABECRAEBEOEASVR, BEMAIZLS
B IRRE DU 2 BRI IZEHG§ 5 72012, 37
HHOBMEZ FORBIER L7722 L Th Do Mifkibm
EAREISE DML A S DRI X B B R FE A5,
Har— b —H =2k o THBMITRENT,

INFTIC, AVTIFT UV MEF—N=FrF v —
Pz (ZVFrFy—) BLokkigT, &
FERIZIMB AU ET 505, FEBEREIIHEM T
ZE LB F o WREHEBICA CRFEIRES
Fhti L 7-RETlE, MiBIGHROADRE L ARTRY
R R OBICEAIEI L 72171820 L oWMEN D 5o
INOHEROMIETIXZ, AF/ T Ly MEOSR
oy W2 BFIREORIZL 50 AT
L AEEHEHZEICHRERLRYOENE, BLOD
FUNTERET IV ChEVLONDREZD
BINETH o720 RWFFEIIHERDOITEL LT D 3
MTHRLR L, F—I12, FHMEBFEEICBVWTIE, XD
SRR RBEFRBINEORE LT 727213 TR <,
R, M OIRE, BTy, MEZR EWRERR Y
OFAIHEE 28 L7ze BT FEIREICHL
TIEHZ 2RI TR, FHRAEFHRE D L
WG E TN ENORILIRTERLE N2 BREEIZA]
L7z, EDbIEHAF<A XENA[ET T 7T L
VE L CTT7 BN A %47V, G4 M odgEoh
TR RE DO LB ELFHEA~ORY M AR Z R L
A5, WEBIER, BFN—3 3 v O HL
D HLAND IR % FEIINCAT o 720 BE=IT, A8
FREIN A CTAEEECER, MEIRZ EoffEd
AWMOT AT T LD AR L) EHFHAR
R E ORI RS T WA A% BIEL 72,

At Y —I2 X A BB O E I B W
T, DR TIEOZHEED 5 5, IS
e KW AEBELLT, FVa— AEE
100mg/dL i A HHMEHEREAC T & W S L 5%,

12

BEMNARIE Z OILEMEKG2Z - 72 (P
737mg/dL) ETOHEFHEIZB VT, MMAKIZFE
B, £ 75y M EMDT, EEREEICEER
YEARD b Tz, AEEAH L HEA & BMI 0

HClE, WAL Mo LR % 8 2 T 72 il
HOERIIBWTHELRLEZRDT, 1 IMITH
BBHE L~V e B, 7 87 BFRRRIZE LT
b, HRELERIBVWTHELUEIRD LN
720 STNOLOHHOEMEDOEALIZ, ¥ K) v
SEERE OB EAELICER L TWw 251218
IR & MR ICMEIREIC X AN AZ T 22 &
T, BERER, 7N BREEPLEL, &
B LT—HORBFPERICYHELEELONR
bo TNHORERIL, MR & RERE DO
TN X B HFERROFAEE TRIET 5,

FFQIZ X A& TCIZ&RIC, THRMAME L L
AR OEMOBIEENE L. F Yy HRY
73V IAT IV, BWEHEIC O W TR IBRCE
PHRNEH[ 3D - 720 FlIRRIAH B L O PR dRE %
12, KRR EFENEOUENHOON-Z &
. MHMRREREDSCE S, XS ICHEY A AEED
Ak EMP DT RINL 22 & o THRENT VY AD
JOLWAFHZPBR UKD L 2R LTV, T
7oy BRI L~V i i Aseas L2k i, 4
YOSy HBIE OB THAOYE & EHlUE L,
DL FE L2 & 2mRT,

C OFHMi 7 PR E A 2 ) B BRI L 5
TH. HOH I L7RMETE Ok F B3
N5 & T, BECENOERSPES N ET S
gt ool Bbils, YL axR=T7R 7
L AV, NCDs OFbi& s, =L ClfEHFmo
IEMNZ, THIBHERE D IEFAL D 2 5T HEL T
WL LEIORMBIEFIRLTYS (M3), o
T M5 TR L2 RIS 2 S . [Hi
BRI HBIEOYE 2T, Lo TR
ZRY) v ZIEERERS 7 L 4 )V, NCDs DFIER H
JEILDFRICAENTH LRt H 5] L3505
ARG SR S 7z

Lt DML, NCDs OF8HE B - TREAL T B
ZIEHB & LG 2 BB T 2L Th
bo WRHEMR B IIH & 2o 2 BHITH L, ML
DMK 35 2 LA RE R LR EIZ DA
HILEEHEIE, BEVHTORBEDZDIZ—H
HEWTEI RIS X HIEL B EETH S,

SROWIETIEIVL DD DOBRRAZED . £
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1) HAKEAH B 27 AT PR 35 o 4 =
2) HARSFARFBART o AR TERH A R S o A

Wk

HEY - A0 HIIE, S o LIERRRIE T OfRETH 5+ —F v 7 L AV & LIERRE
EFEEIZOWT, EURB L UOMEDOHEIIOWTHE T2 L TH b,

T3 MR AR BE I R B U 72 65 i L B0 B 2 xF AT, Fikn. PR R & O REAR R
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I CTERERBAR T RE & BT S B0 SBATIFZE CTHitds
ENTE7z OF OFHIFEEEIE. BN Z &0
A 28 VWS R THB 20, TR
REAK T HRE LS F VY & 5 B2 HS B 20 R B 7o iR A
NDAZ ) == T LTOREDPEEFEI NS,
LA L. OF OFliCHW SN L H 4 DIFE L[]
JERSBEIR TIEB X OV ZF ORI H 0 FEREIZ DO W T
W STHE BIC X 2 WIS E L B O S0 ok
HOSIZE B EEE SO HEY % E03H 55
FEEIZ LD ME % Fa 2 T B AR e~k e d
B BHEIZOWVTIIHRED T TlE R v,
AWEZEO HE, izl 505 s sE
DIETH DI —F V7 LA IV & LIERERRIC T i
IZDOWT, ZOFNEB X OMHEOKHEIZOWT
Mt sZEThHb,

MRELVHE

1. WHgE T4 >~

ARAFFEIX. 2020 4512 T FE I o> M dsk g B 15 B (2
BEHTHREE L, BRI RHE D LT & )
Wrah7z65 L LoBFEEZWNRE Lz, AWF%E
DEFEZDOWTREASG LN BE I L, HF
BIAATT IS LN S 7z B - TTEREE O Mot % FE i
L7z0 AWFZEIZ HAKRZER i m i g A LB
K0ERBEB/TITbN GREF 5 EC20-40A,
40B)o AEIIHRROEMEICOWTIIEEH
HAVEMAICEE L. FHERERE O E 2o W Tl
TR 2 2 7o B RHER Rl 1 %4237 5 720

2. fEEH

1) BHEER

EWE, HEINC O WTEHIRER L VI L 720

2) HRAEMEHA

RGN ETFHFEDOA ) —= v 7L LT
SN HRREMECH L EATF v 7 A
F12 %% &4, Tanaka  ® OF-5 »/ZHIHH
2343 % Nol3 [PEAERTHICHARTREWD O &
NI %D F Las] (HEKEER) . Nold
[BERTWETHLELIEDNHY T3H) (HET
WK ) . Nols DD E 5% ) 55
(FIPEz &) o 3IEH 23 L7,

3) TIERERERFAll

CUPERERE O RFAMI 1L, H A BAE B BHEE 22 5 A3
T 5 CIERS RS T RE O R IE H % Wi lc, BIFE
¥ DUpefrAIRRE, DK, wah, THE
JEEhFERE. . WHMBERAE. e TR A SR L 72
1 i 4 4K 78 1% Tongue Coating Index (TCI)™
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ZHWCTEI L 720 EIEEAR s EEK 5
(HEERGET A=A A, 947, BiE) 2HWTH
UL O MR EE & AR L 22 AT RIE
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L7217, IHMBRERE T ILMg RE DM fr e (ot
YH—=GSI, Y= —, HH) & CEIi L
729, HETHEBEITBAM TEEZ ) —= v 7Y
M % 2 (the 10-item Eating Assessment Tool :
EAT-10) % v Carli L 722",

4) F—5 N7 LA NVE LTI TRED
G

OF ®iFfii%. Tanaka & @ OF-5 o F-ffi /5 5%
WO X, B Q9ARMUT), RAXFz v
) A T Nod3 (NH WP e : (3w ] &),
No.l4 (Mg FR#EE : [13wv] &%), Nolbs (I
WERZIRIE - (3] &), A—F VT 17 Fa
FAYVA /ta/ (61 /BRI OS5HHEHD) B,
2HHDL LM T A286% OF & L7z,

IR REAL THE O RFMIZ, H AR EHR A
O FEAMFLHEY (2HEO &, DIRERERE O &% SR E H
(#1v b4 71f#) T Tongue Coating Index (50% L\
)y e R (27 K. WA TJT (350N Adif)
F—=FGNTFT4 T RaAFxr T A (/pa/s /ta/s /ka/
WIN2OFEIAT6 |/ ARG HE (30kPa
K ). THMBHEAE (100mg/dl A i), M T B e
(EAT-10: 3 milhl) @95 320D R4 d 5
G LR REIC TRE S L7z,

3. HERHENT

ERERE S (M ERE B Lo ERE) . %
BIZ L % OF & CIERSRBAR THE O R4 IRMB L O
FIEREBE DR D ZEFIZOWTH A ] E (B
7T ) B L " Mann-Whitney U g (G
WA #HWTEMIi Lz, 720 OF & e
R E D% B ARVL O A 2 LR R DX T D A7
B LA RIOERIZOVWT Y, ThEho
S E DWW Th £ e (7 ) £
B X O Mann-Whitney U #E GHEiEZEE) % H
WTEHMEI L 720 & 512, OF & LIPS REIR T i T
AR EE AT 72 2 AV R IE H 28 EAE 3 5 NI F
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HIiZX23ARF = v 7 & b Nol3 (MG A #HE
J&). Nold (WENH#EERK), Nolb (ITPEHz:)
DGR & Z KIS T 5 LERRBBIKC FRED T
PR H (HMR AR RE, W THERE. KD =
Dy b F T TOFZLRRDOAEFIZONTH A
TR TR L 720 3R T O EHENT IX IBM
SPSS Statistics 23 (IBM Corporation, NY) %
W, HEKEEIX 5% & L7,

Bw R

WRBDOIARIENEEE 1 IR, AR
KBEL. RFFEANOHIIBEHESN, TRTOT—
TSN R EI 65 L EoBE 824 (B
PE35 %4, &M 47 %4, FIER 739 £ 68 %) T
Ho7

L AFREBSARIC & 2 CUERRE IR IR o MG (32 2)

ERRER I T O R E X, M E R 48 %
(585%). HhIiEiE 344 (415%) Thoiz.
AEWRBE R & 2 TIERS BRI T 0 24 4k T g,
THEETOEEBI O —F VT4 7 Fax sy
2 [% | FOKT OAMEHIERBEE CHEIZEW
iR L72c OF @ %43 3 Hi & <l 36
% (750%). HUE## TIE 314 (912%) T
H . CIEFSREK TR O M F i =g <l
41 % (854%). W EkHE Tk 314 (91.2%)
THD. WINLHYRWICARELZITRED R
o7z,

2. PERNC X A CEEREREAC T AR o MET (3% 3)
PERNC & 2 TIEREREAR T 5% MR Tld, ey
HET (p=0010) B X CIHBHEREET (p=
0004) 2SHM: L g L CEMICEVES %
w72

OF O Y# 13 B 28 44 (80.0%). Ltk 39 %
(83.0%). FIPEHEAEIR T RE D% M #1328 4
(80.0%). k444 (936%) T, WFhbi4Y
RIICHE R IED D572,

3. A—F V7L ANVBIXOTEREBIRTEDA
I X B CPERSREAS PRI o MRt (R4, 5)
WNRESZH DD B, OF © i M4 #1367 4
(817%). ITIEMBEK THEOZE LK ILT24
(878%) TdH o720

OF 354 DA HEIC X 2 IHERRAEIC T O 3% 4 IR
T B (20 AKG) (p=0.002).  NEME R 8 sk
(p<0.001), F—INVF4 7 FIF AT R /ta/ &

£ 1 WNEHEOREREE
Mean = SD/N (%)

A (%) 739 £ 68

PER (Zetk) 47 (57.3%)
BMI 235  + 43

DR 9 (11.0%)
PR 9 13 (159%)
LT 33 (40.2%)
JIh 1L 9 R 5 (6.1% )

Bk (K) 13 = 74
SD ; Standard Deviation

(p<0.001) DIKTOHFEEIZBNT, F—F V7L
ANV FHIH LHE2ETAHRICHVEEG AR
U720 DIPEREREMC FHED RS 4% Tld. OF JEi%Y
FIX 124 (80.0%). #%4HEIT 604 (89.6%) T,
RIS E B R TRDO R Do 12,

FIPEREREAR T RE D35 4 DA IE1C & 5 TR B
ToFSRETIE, DEHERERR (p=
0.003). HIERZHEE (p=0006). KEDET (p<
0.001). fEFHE (p<0.001). IHMHEEEAT (p=
0.001) THEICEWEIAEZRL,

F 72, OF 2O LIERREIC PREICRE M L7251
604 THY. MNEELEEKDT32%TH o720 F—
TN T LAV E IERRBEIS TIE DR DA D B
T, ELRNCAHBE LR ZTRD LD o7,

4. EBINWEHGEH & ZBI0EHGE H T o 4IK
WOMES (F6)

OF & IR BEA T e CArMIiE H A EM L, A
DORHNZ 235 7 2 IHWHRRE. W T FERE. IHEZ
PO W T EBIOFEE & B EIRFEG & D% SR
DOHF 4T > 720 WTFNOFHBEBE IOV TH,
HMIRINCA B L ZIRDO L h o 72,

zZ ¥

ARWFZE Tl Mol sk FFEE BE R BE B F I BT 5
F =7 LA NB L O TIERE AR T D% 4 %
BIUOENSOTMEHEE OEEL ML,
M BEOBEZHS NI LbDTH D, TED
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ATHREERE B =571 40L-

FUPERR AR TAE D% =R

£ 2 AEHERERBIC O IR AR T R

Hi Ml (N =48)

wHlwERE (N=234)

N (%)) Median (IQR) N (%) Median (1Q)  ~ "

PR (etk) 27 (56.3%) 20 (58.8%) 0816
BERE (&%) 150 (115) 110 (14.0) 0.059
Tongue Coating Index (%) 50.0 (26.4) 55.6 (34.7) 0.220
1K 53 e 26.6 (38) 274 (2.6) 0.150
4571 (N) 3838 (3705) 266.4 (320.0) 0.085
F—=FNFA4 T Faxr T /pa/ (A /1) 58 (1.3) 53 (20) 0.353
F=IFNFATFAXAYA /ta/ FH (/) 57 (1.2) 53 (1.2) 0018
F—=INF4 T Raxtr TR /ka/H (0 /B) 54 12) 49 (1.3) 0.044
HIE (kPa) 311 (80) 249 (88) 0.000
7V a—ZgEHE (mg/d) 86.0 (71.8) 83.0 (59.0) 0.721
EAT-10 (%) 0.0 0.8) 0.0 (1.0) 0.168
F—INTLAN (M) 36 (75.0%) 31 (91.2%) 0.062
BUE R (20 B A i) 36 (75.0%) 29 (85.3%) 0257
WEL VR R % (3% 24) 23 (47.9%) 16 (471%) 0.939
WET R (%) 8 (16.7%) 5 (14.7%) 0811
CIPEnz i (R%24) 13 (27.1%) 11 (324%) 0.605
F—FNFAT FaAXRY R /ta/ 5 (6 1]/ FKi) 28 (58.3%) 29 (85.3%) 0.009
IR REAR M E (R%24) 41 (85.4%) 31 (91.2%) 0.335
CIEf AR R (R%24) 28 (58.3%) 25 (75.3%) 0.156
CIpemz e (%24) 28 (58.3%) 14 (41.2%) 0.126
AT (7%24) 33 (68.8%) 26 (765%) 0.443
W VS EE R REAC T (R%4) 40 (83.3%) 32 (94.1%) 0.141
HE (%%) 20 (41.7%) 26 (76.5%) 0.002
IS EEREIC T (F%24) 28 (58.3%) 22 (64.7%) 0560
WE T BREREAR T (B%24) 4 (83%) 3 (88%) 0.618

IQR ; interquartile range

WHE DWW THERPERL, YR COMES XU OF
& CIEREREAC FREIC BT AL T AR S N5 FALEE
EHZ DWW TR 2175 720
AKiFgecid, LI RE O RS & L <. OF
1% Tanaka® 12 X VD #ME X7 OF5Y B X °H
REFWPHEF R L D PR SN ORI
HEY OFHMIIEE 2 720 MRS 0 TR
FEZRHELCHY., IKTFTOERICE VEEN RO
JERSHE DK T 2 3#Mli§ % b D TH 5% HAMF
I TlE. OF LT 5 S S VWAREZ Z )
BELZD, @Y EThbenwEFICLAEDT
%2 eI X BIMER LY OFBEIC T 10 L C %8
WS LM ETHLELTWDEY, —J, EH
DI, FIERRREAC T I PR H 44 & L CHE i
ENTWBA, OF & LIERREACTIEIX 4 — /3 —
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A5 2 THE T RE R FEAE T b Twasaki & 1
HOH &I & 2 DB RS RE O T O R% 4 IRUL &
F—=FNVTF4 T FAF AT RALEOMEEHRE LT
WP, ZDZENS, F—F VT4 T Fax it
VAT ENBHEZIZOWT D ACEHEEE %
Hwa Z LT OF-5 % X 0 fiijf# 1 5RAll 1k % 7T 6E
WA3H 5,
AIFFEDORFREZEIZBT S OF D% 43%1% 81.7%.
TR BB TRED R4 31E 878% TH V. JATHF



HARIIPERRAT A2 EsE A 16 % 45 175 1 15-23, 2024

F 3 MERITOERBEAC IR
BE (N=35) 7 (N =40)

N (%)) Median (IQR) N (%), Median (1Q)  ~ "

e (Bl ) 14 (40.0%) 20 (426%) 0816
BAEsi%y (&) 15.0 (12.0) 120 (130) 0256
Tongue Coating Index (%) 55.6 (22.2) 55.6 (389) 0.678
1K 53 e 26.8 (3.1) 27.0 (4.0) 0619
4571 (N) 4453 (349.9) 2497 (264.8) 0.001
F—=INF4 T FaxA v A /pa/F (0 /#) 5.6 (1.8) 5.6 (14) 0.392
F=FNFATFAXAYA /ta/ T (/) 56 (1.8) 54 (1.0) 0.899
F—=INF4 T Raxtr TR /ka/H (0 /B) 5.0 (22) 54 (1.0) 0.227
HIE (kPa) 302 (98) 279 (95) 0.083
7V a—Z e (mg/d) 1120 (66.0) 76.0 (51.0) 0.007
EAT-10 (34) 0.0 (1.0) 0.0 (1.0) 0.608
F—FNTLAN (M) 28 (80.0%) 39 (830%) 0.730
BUE R (20 B A i) 25 (71.4%) 40 (85.1%) 0.131

WL VR R % (3% 24) 13 (37.1%) 26 (55.3%) 0.103

WET R (%) 6 (17.1%) 7 (14.9%) 0.783

CIPEnz i (R%24) 10 (286%) 14 (29.8%) 0.905

F—FNFAT FaAXRY R /ta/ 5 (6 1]/ FKi) 24 (68.6%) 33 (702%) 0.873

CIPERSREAR T e (R%24) 28 (80.0%) 44 (936%) 0.064
CIEf AR R (R%24) 24 (68.6%) 29 (61.7%) 0520

CIpenztge (%24) 19 (54.3%) 23 (48.9%) 0632

AT (5%24) 20 (57.1%) 39 (83.0%) 0.010

W VS EE R REAC T (R%4) 30 (85.7%) 42 (89.4%) 0433

HE (%%) 16 (45.7%) 30 (63.8%) 0.102

IS EEREIC T (F%24) 15 (42.9%) 35 (745%) 0.004

WE T REREAR T (R%24) 3 (86%) 4 (85%) 0.645

IQR ; interquartile range

Fe2 10 LI L TRV Z R L7z F 720 AREfF%E
Tl OF & IPEREREAK THE IS D W TIERE S RIS
BREIALNE o720 MERIC X 5 L1 RE
DAL TIZ AT ZE D FAHFO 12 L —FH L THB D,
PEDRPNO N T HIEBLL 7245 ROP s
TWb, AW TO OF & IEREREIR T 5iE D 3% 24
ROFS3E, RZEOXLET 65 %KLL & i T
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720 Fioy AWZEOX G H OHIY EEE OB
Bopgufiid 15 . #ERETD 1L TH-
720 TD72D. ORI X o THHMBHERE 2 Hois
&L OPERRE DR 23 TIFZE DR & iR L
FHTHoZehEZ SN, OF. HEHREKT
fiE & b TIEREBEAR T IS X BRI X ) 3% 243
EAL, Y RRICESAON P72 EEZD

NAbo —F FEREREIS T OFHliE H 2o W T,
EMIC LD WENRENLDEE) THVDH DY
HHP, O, SHRITEREEI T 2 55§ %
Bohy b+ 7HERET2I12H72- T, Fill
EOBEFRRERTIHULENDDLEEZ N5,
AWFFETH 72 OF & CUEERS R T 5E o FFAli 18
Ho9 b, H@REGE. e FHRE. DIEZERICOW
TIIFHG IR AR DS 72 2 2SEHIIH H S EHHE T 50 A
MIEEOMRHIZBNT, WTNOHHIZBWTH
A O MR ICAH B EZ IR L h o 2R
FryZ7)ANTOEMIE [TV [vwnz | o
2L TS RE R E I TH ) . i ICEHili A
TEETH Do —H FIERRREIR TRE I W % 5Hill
BRI ZIE S L X SEBAL S RE 28 T H
%o Murakami® (&, MMEFEEE ORI B W CTE
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F 4 F—F VT LA NVOFEMOGMET L B LR TR

OF k&% (N=15)

OF #%% (N=67)

N (%)) Median (IQR) N (%) Median (1Q)  ~ "
il (BRI EEE) 3 (20.0%) 31 (46.3%) 0.062
PR (k) 8 (53.3%) 39 (582%) 0.730
BAE sy (&) 20.0 (14.0) 120 (11.0) 0.004
Tongue Coating Index (%) 50.0 (33.3) 55.6 (33.3) 0.655
1K 55 26.6 (38) 269 (36) 0.670
471 (N) 4314 (3434) 294.7 (368.2) 0.037
F=FNFAT FaAxAT A /pa/F (A /1) 62 (0.8) 54 (14) 0.005
F—=INTFA4 T FaAFATR /ta/H (/) 6.2 1.0) 54 (12) 0.002
F—=INTF4 T FaAFAT R /ka/H (0l /#) 5.8 0.6 5.0 (12) 0.003
HIE (kPa) 318 (6.7) 292 (11.7) 0.162
Zva— At (mg/d) 124.0 (70.0) 82.0 (68.0) 0.104
EAT-10 (/%) 0.0 (0.0) 0.0 (1.0) 0.092
F—=I V711V
BiAe s g (20 dhAin) 7 (46.7%) 58 (86.6%) 0.002
WL PR e (3% 24) 0 (0.0%) 39 (582%)  <0.001
e R R (%K) 0 (0.0%) 13 (19.4%) 0.057
PRz (3%24) 2 (13.3%) 22 (32.8%) 0.115
F—=INVF4 T Faxr TR /ta/ F (6 1]/ BARG) 4 (26.7%) 53 (79.1%) <0.001
FIPEREREAS T (3%24) 12 (80.0%) 60 (89.6%) 0.264
IEf AR REAR R (3%24) 9 (60.0%) 44 (65.7%) 0.678
FIPEsER: (R%24) 8 (533%) 34 (50.7%) 0.856
RENKT (%) 10 (66.7%) 49 (73.1%) 0614
W IVEEBREREAC T (B%4) 11 (73.3%) 61 (91.0%) 0.079
EHE (%) 7 (46.7%) 39 (58.2%) 0416
MR BEREAR T (F%4) 7 (46.7%) 43 (64.2%) 0.209
W T RERRIC T (R%Y) 0 0.0%) 7 (104%) 0.229

IQR ; interquartile range
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HHLEZOND,
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Jiv SEATHRE & He U 72 CUPERR BRI T o0 3% 24K
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F 5 IERERBAR FIE DY O A I X 2 CIEREREAC T IR

JEEY (N=10)

Y (N=72)

N (%)) Median (IQR) N (%), Median (1Q)  ~ "
i (BRI EEE) 3 (30.0%) 31 (43.1%) 0.335
PER (Zeth) 3 (30.0%) 44 (61.1%) 0.064
B (&) 205 (75) 120 (128) 0.003
w477 (N) 8025 (276.6) 3253 (249.2) <0.001
F—=FNVF4 T Faxty A /pa/HF (0 /B) 6.1 (1.1) 55 14) 0.052
F—=INF4 T FIAFATA /ta/F (0 /#) 5.9 (1.3) 5.4 (1.2) 0.155
F—=FNFAT FaAXAY A /ka/F (0 /1) 5.6 (1.0) 5.1 (1.2) 0.095
Zva—AgHE (mg/d) 1420 (79.0) 81.0 (60.3) <0001
Tongue Coating Index (%) 36.1 (236) 55.6 (33.3) 0.002
CIPE AR 555 280 (1.0) 26.6 (36) 0.014
HH (kPa) 322 (6.6) 28.0 (11.1) 0.005
EAT-10 (1) 0.0 (20) 0.0 (1.0) 0.952
F—FNTLAN () 7 (70.0%) 60 (83.3%) 0.264
BUEBEL (20 Bk A i) 5 (50.0%) 60 (83.3%) 0.028
WEL R PR % (R%24) 2 (20.0%) 37 (514%) 0.061
W TR (R%24) 3 (30.0%) 10 (139%) 0.192
FIpEwz R (%24) 2 (20.0%) 22 (30.6%) 0.391
F—FNFA4 T Naxr TR /ta/ 5 (6 ]/ FR) 5 (50.0%) 52 (72.2%) 0.144
LTE R R T JRE
P AR REA R (B%24) 2 (20.0%) 51 (70.8% ) 0.003
CIpEnzt (3%24) 1 (10.0%) 41 (56.9%) 0.006
AT (3%4) 1 (10.0%) 58 (806%)  <0.001
HI VS EBRERICT (%Y) 7 (70.0%) 65 (90.3%) 0.100
IREHE (3%24) 0 (0.0%) 46 (639%)  <0.001
M AR T  (F%24) 1 (10.0%) 49 (68.1%) 0.001
WETHEREICT (R54) 0 (0.0%) 7 (9.7%) 0.387

IQR ; interquartile range

# 6 LB B X OE B 2 RT IR ER T o LUPERR BB T O R% 2K

UL M A 0 J
JREY (N=43) %Y (N=39)
p-value
N (%) N (%)
THMBRRAEAC T (F%24) 27 (62.8%) 23 (59.0%) 0.723
T T A e U
%4 (N=69) Y (N=13)
p-value
N (%) N (%)
e T REREIR T (%) 6 (87%) 1 (77%) 0.694
T ez i e
%Y (N=58) Y (N=24)
p-value
N (%) N (%)
Iz (3%24) 30 (51.7%) 12 (50.0%) 0.887
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ership Initiative on Malnutrition (GLIM) Z&#£(Z
BULREAR (HFE) om#id, £HM (K
HwiEA, R BML HiREEL) 09 H 12Dk,
PONFHEE (EWHEICA R, RIESB X UERBA
fif) DHHTIDOU EFEL LG LE LT
HBW N F T, AT R R E B ES
i O FIRALE 2 # ) 72 RSP T R GE IS
Besy . EHEERERE & USRS RAEBIRE L
WD N ENHENE o T WD, &
72+ Iwasaki & OWFFE TIEEEE 12 BT 5 LTEER
REAC THE IR AR L B L. & HIIZ LR R
T O T AR S 12 SIRED ) R 73
BWIEDRENTWAY, ThFETIT, Ok
FRBEAS T IE OMAT T H TR & i b B3 55
HIH 2R L3 v, &2 TRIFZED
HZ, €2 TARIMZED HIiE, HPEFRREAR T iE
OWAETHHOH T, KEEBRELRLMET S
BAHHZREAT5ZE Tho 7

MRELEHE

1. *%H

RAFZETIE, 2017 4E 12 A5 2020 46 9 A %
T O ES B RE K 2% B I8 905 Bt 5 B g B 45 2 >
¥ —IZRBEL, MIEREZ S5 N7z 286 4 (40
~97i%) OhH» 5, 50 (AEEIE : 50 ~

89 %) T M OREMED L WIFFER & 117 %
(BB - 434 “PFY4EES 67 ik, WU 69 k. K
P74 2. CFHAER 66 5. UL 69 %) &R
Gl L7 AWIZECTIIRRE % 50 L iz L7
B & LTy DITRERR BEAK T JRE o PR B FH & R %
2022 4E 4 A5 5 50 LA e o 72720, BEHER
PRl 2 B L Tt Lize o 74 X2
B L CTlZ G* Power 31 (Heinrich-Heine-Universitit
Diisseldorf, Diisseldorf, Germany) % ffi i L 7z,
F-HMEHEZ T 7 bh A& %E L. Post hoc
analysis (FFEOWMETIHHT) ZFEML 7z, #R
(R % 09, AEKELZ 005 & L7ZBEOR)
REIZ038 LD, LEFTIVEIIE] TH
D S OFEDH T I A X DTG % 72
L7z ABIZEDONLREDREEBED 7 0 —F ¥ —
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2. IEEREHEI TIEMAEIH H
ARWFZETld H ARBAERFHE XS BT 5 W
YOFHMIEH % 312, TR TIEMRAIEE ©
Hy bFTERFH LY,
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A3 LLE DY G & W TREREAC T & HE L7z,
3) W IVEEEh R REAR AT
F—=INVFA4 T FaxFrT A (RO A
NV T AL MR MRS, HA)
EMEHL. [2] 28] Th] o%iED5 56
WA/ Boh3d - -8 & Vs S B F R
R &g L7z
4) HIERBAR
JMS WIEMES: (JMS. HA) ZfEH L.
30kPa Al & H EREREAC T & HE L7z,
5) FIERz A
CRER G — A A2 (k&M T 1 7,
HA) ZfEH L 3 MM L7z Hyefii 2 3l
A E LT, 270 L EZIEH, 270 ki %
Itz & ) L7z,
6) LIZEAEREE AT
MW A vy (PHC &t HA) %
L. MIE LNV 3 LTI IER, 4 D
FERIEAREHEL 7,
7) WA TR
F 7 V—%—=709 (GCt. HA), 7~
FNWVT VAT =] L7z AT
200N KOG 2 A TMET & HE L7z,

3. FEREMAEE

AR AEE (RIED=. BML, SMD. #
NRAEE (BN, THREMEE). mEksEE
(B&EA, MBE7 VT I Y) ZRsiRERAmEd
ELTRE L7zo RIFFECTFEDOMAEH IS
SMI. FEJEPHEB X BDZZELDIX, ¥
WV ARZTIZ L) PR IC RIS 2 /5 ) - Wi
MMET L7z R, BREIUCHIBRAE T, s
WCRITT A EEZTNOTH A,

4. MR AT H

KL M %2 (Body Mass Index. 4 Jg i %,
Skeletal Muscle mass Index) {2 X InBody 470
(InBody #t. HA) %M L7z AWZETIZ SMI
EHIV TR T BWIEAE 0 % F KRR &
BMI @ & #E A XA 557 ) 2 > H AN @ 343
FLHE (2020 4ERRD) 2\ REUFE Y =27V (KET
) 2. RS OIFIES) 35 X OF GLIM FEie 110 %
b EITEE L7z, RERBET oMM E LT,
RRR I A 100 ~ 19.9% T, P28 200
~ 299 %. BMI i& 70 5% & i 2% 20kg/m?* PL | C
70 i LA B 22kg/m? DL b, SMI 133 % 7.0kg/m?
KT LAY 5.7kg/m? K2Rk E L7z,
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RET B WEAE 20 2 BT L7,
D #7
TROFTT Vg2 LAIEFT3
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6. IR IE H

BRI BREE. 773 Y) &Rk
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R AL 4G H 0 — & m AT %, Mann-Whitney U
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7%, Mann-Whitney UME =M L7zc HIY
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HBNIMAE, HERA, DA R, IR
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&b 25 %, A TIRAT T 28 %4, HE T AR I 50
%y TEMASIE 49 %, TTERB R 91 %,
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(F1)o W HE 117 %0 9 b RFBIREMAIH
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X8 A TH o7 (K2)o S HURNTIZH 7T
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0D OWERZRESAE (p=0040) IZFED o 72,
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DHEIE 2o 72,

2. LIPERRREAC TIEMAT I H &AL O MATIH
H & @B 2B 3 2 HZS B AT
HEBMITICBWT, KENIELIBIITHE
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F/o, HEMAETIZERENE FTREMECEERIE
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ARWFFE T CPEREBEAR TE & KSR ZRIRE L D
VRIS H L, ORERIRGEE & b RIS 5 PR
FEAC FIEMATE H 2 3R L7z MEHEITIcB W T
BRI TR A RAEIZIR ), HEMA T
B3 FRRBE PR CH B 72 B PEARED 5 7z,
Mz CTEERMAT (ENESH) TIE, eI
13 BML, BHEMATIZBMI EBEHICHE LB
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DEEMEZERLTBY, [EOMMEME] &L
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1. WFZEASRICEE S % 25

K3 ORERD BRI H DL A, Bz
BT ORI TREOBAIEH 9 © DRz 5
e & AR E M CHEE LT 2R L72e £
7o MR DFHEIFHEFEZ LD b EiEE 1% <.
EROEFII1NT D9 H83% (T1%) Ty 2
ORI E (65~ 74%) 13514 (44%).
BUREEE (75mMUE) 12324 (27%) THo

# 2 HEREBHAEIHE TR 2R LB iE o
AN #4 (n=117)

NE s (%)

N# s (%)

MHERES (mg/dl) 25 (B 1. &tk 24) 21
471 (N) 28 (BM 7. &M21) 24
WU EEh R GE (01 / #) 50 (U3t 21, &1k 29) 43

HH (kPa) 49 (B 13, & 36) 31
AR (L) 91 (Y1 35, Zctk 56) 7
eI 76 (Jk 31, %tk 45) 65

EAT-10 7 (&) 16 (B 7. &t 9) 14

80 (JM: 26, etk 54) 68
108 (B 43, Zcth65) 92
(B4 31, 2tk 58) 76
(B 18, %tk 66) 72
(23, &M65) 75
(
(

BMI (kg/m?)
IR (%)
SMI (kg/m?) 9
#J1 (kg) 4
TEEPHE (cm) 88
waEH (g/d) 9
TNVT Y (g/d) 111

8
8

514 35, %1t 60) 81
B 42, 1 69) 9
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# 3 LUPERREIR MM B & RIRBMA T H O —Z2 2T (n=117)

Bl ik

/8

A A UATS

P R A PAE

Rk VAT

WO i s s TP o s T o s P

i 69 62 75 69 62 75 69 6l 75 0870

MBS (me/d) 196 158 235 217 165 248 185 154 225  0039*

Wt )y (N) 3379 2013 4339 374 259 470 301 179 429 0135

FIUEEEERE (1 /B) 6 56 66 6 6 6 6 6 7 0767

T (kPa) 333 2835 38 34 28 38 33 28 38 0890

CIpEA#E (L) 5 4 55 5 4 6 5 38 53 0424

1R 958 2455 275 25 23 7 2% % 28 0040*

EAT-10 3 (%) 0 0 | 0 0 1 0 0 1 0479

BMI (kg/m?) 228 205 249 24 21 % 2 20 25 0048

KBRS (%) 267 216 343 24 18 28 30 23 37 00003***

SMI (kg/m?) 65 6 73 8 7 8 6 6 7 00001%**

B (kg) 25 208 345 27 23 35 2 21 34 0382

FRUEPE (cm) 346 328 37 33 32 35 35 33 38 0229

wEE (g/d) 7 6.7 73 7 7 7 7 7 7 032

FATIY (g/d]) 42 41 44 4 4 5 4 4 4 0553

p : Mann-Whitney U #iz

*p <005, **p< 001, ***p< 000l

¥} 4 CIEREREMC MEMAET H & RFFRERAETE H o B GRERHNT) (n=117)
I BMI UUSIENES SMI 1B THRRE PR AN TNT IV
\ MRS p il ABRE p il MEGREL pAl MEIERE  pAlH MBIRE  p A HIBIRE p il AIBIREL p

A —0.097 0026 ~0.189 00091* 0,046 0035 —0.144 ~0.020
CEAEE - 0.060 ~0.085 ~ 0,040 ~0.012 0.066 0.063 0.176
1P 5 0.136 0,059 0.004 ~0.155 ~0.108 ~0.072 ~0125
Wity ~0.159 —0.043 ~0053 0226 00143* 0162 ~0.019 ~0.009
TIUEEH R 0045 0001 0045 0.088 0102 0.105 —0.072
T 0.156 0.147 0030 0275 0.0027*** 0201 00295** 0122 0055
WL AE T 0016 0032 0139 —0.023 0056 0.056 0,040
EAT-10 0.070 0,042 0.064 —0.134 0.006 ~0.150 —0.144

EAT-10 (Eating Assessment. Tool-10)

Spearman O AR AT AR %

*p <005 **p<001, ***p <0001

# 5 FUPERSREAR TIEMA B H & RAIRBMRATIHH O BN - B4k GRARENT) (n=43)

N BMI RIE = SMI B TR PR AN TIVT IV
‘ MRS p il MBI p fE AEBORREL  piE MBIEREL pMH MBIRE pfE AERRE p fE MBGRE p M
At -0.097 0.026 —-0.189 0.009**  0.046 0.035 —-0.144 -0.020
1A B -0.025 -0.070 0.029 0.037 0.041 0.266 0.316 0.039*
e Rz 0.179 -0.107 0.040 -0.094 -0.137 -0.001 -0.158
WAy -0.251 0.052 -0.303 0.048* 0.012 0.116 -0.026 0.049
WHOEEERERE  0.059 -0.014 0.052 -0.009 -0.169 -0.008 -0.207
T 0.001 -0.005 -0.035 0434 0004** 0302 0.036**  0.178 -0028
MG RE T -0.135 0.013 -0.141 -0031 0.218 0.058 -0.081
EAT-10 0.015 -0.042 -0.008 -0.168 0.037 -0211 -0.248

*p <005 **p<001, ***p <0001
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# 6 FUPERRREAR THEMA I H & RFRINERAIH H OB - &tk (HARBN) (n=74)

— BMI NS SMI B TR PR R A TIVT IV

B MRS pfl ABIRE pfE MBRE pfE  AIBMRE pfE MBI p i AIBIARE p fE MBIRE p MH
A iy -0.097 0.026 —-0.189 0.009**  0.046 0.035 -0.144 -0.020
FIREAS R -0.096 -0.052 -0.151 -0.053 0.100 -0016 0.090
1Rz 8 0.139 -0.116 0.246 0.035* —0.181 -0.139 -0.105 -0.094
WA -0.112 —-0.049 -0.109 0.366 0.001**  0.162 -0019 -0.009
HIEEE R 0.048 0.020 0.143 0.148 0.195 0178 0.009
T 0281 0015* 0252 0030*  0.148 0.164 0.151 0.083 0.127
HIGRE ) 0.086 0.152 0.092 -0.048 0.028 0.028 -0019
EAT-10 0.099 0.038 0.101 -0.119 -0.001 -0.116 -0.076

*p <005 **p<001, ***p<0001
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Case Report
A case of malignant tumor resection with severe

chronic obstructive pulmonary disease managed

with intravenous sedation using dexmedetomidine
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Abstract

Chronic obstructive pulmonary disease (COPD) is a disease concept that combines
chronic bronchitis with airflow obstruction caused by long-term inhalation exposure to
toxic substances such as tobacco smoke. In this article, we report the management of a
patient with severe chronic obstructive pulmonary disease (COPD) by intravenous seda-
tion (IVS) using dexmedetomidine (DEX) for the resection of a buccal mucosal malig-
nancy. A 77-year-old man (height, 156 cm; weight, 45 kg) presented with squamous cell
carcinoma of the left buccal mucosa. He had underlying hypertension and a low-func-
tioning lung with grade Il COPD. The patient was prescribed amlodipine, budesonide,
formoterol fumarate hydrate inhaler, and tiotropium bromide hydrate inhaler, and his
family physician indicated that general anesthesia was not recommended. Due to the in-
vasiveness of the operation and the patient’s condition, we planned to perform the opera-
tion under sedation with DEX and a small amount of fentanyl citrate. DEX was loaded
at a dose of 4 mg/kg/h for 10 min. Approximately 8 min after the start of continuous
administration, 25 (g of fentanyl citrate was administered. There was no abnormal ver-
tical fluctuation in circulation, and a gentle downward trend was observed. The patient
underwent surgery 24 min after the start of sedation, and tumor resection was complet-
ed in 27 min. The continuous DEX administration was terminated 2 min before the end
of surgery. Intraoperative nasal oxygenation was continued with the following settings:
2 I/min; SpO,, 94-98% ; respiratory rate, 7-21 breaths/min. When general anesthesia
management and early extubation after surgery are difficult due to a declining pulmonary
function, as in this case, non-intubated DEX sedation, based on the extent of surgery and tu-

mor status, is considered a promising management method with less respiratory depression.

Key words : chronic obstructive pulmonary disease, dexmedetomidine, carcinoma, intra-

venous sedation, eating and swallowing function test
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Introduction

Chronic obstructive pulmonary disease
(COPD) is a disease concept that combines
chronic bronchitis with airflow obstruction
caused by long-term inhalation exposure to toxic
substances such as tobacco smoke. The safe
management of patients with COPD can be
quite difficult”. We herein report the manage-
ment of a patient with severe COPD by intrave-
nous sedation (IVS) using dexmedetomidine
(DEX) for the resection of a buccal mucosal
malignancy.

Case Presentation

The patient was a 77-year-old man (height,
156 cm; weight, 45 kg). He was diagnosed with
squamous cell carcinoma of the left buccal mu-
cosa (moderately differentiated type, YK classi-
fication”). The lesion was superficial, extending
outward and inward with an invasion depth of 1
mm, and did not reach the muscular layer on vi-
sual observation. He had underlying hyperten-
sion and stage Il COPD that required home ox-
ygen therapy (2 1/min); the peripheral oxygen
saturation (SpQOs) level was at 96-98% with a
low lung function, and he complained of dys-
pnea and tachycardia on light labor. The pa-
tient’'s Hugh-Jones classification was IV, and he
had a smoking history of 43 years but had quit
smoking at 63 years of age. His prescribed
medications included amlodipine besylate,
budesonide formoterol fumarate hydrate for in-
halation, and tiotropium bromide hydrate for in-
halation. The attending physician indicated that
general anesthesia was not recommended be-
cause of the possibility of postoperative extuba-
tion difficulties.

A preoperative examination or the patient’s
respiratory function revealed the following:
FEVI, 0.811; FEV1/FVC ratio, 34%; and
%FEV]1, 44%. Chest radiography indicated in-
creased overall permeability and flattening of
the diaphragm. Chest CT showed emphysema-
tous changes in extensive areas of the lower
lung field. Electrocardiography and echocar-
diography revealed no significant findings. The
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patient took a long time to eat because it hurt
when food touched the tumor, but tests (modi-
fied water-swallowing test: 5; repeated saliva-
swallowing test, 4) showed no eating or swal-
lowing problems.

Based on the expected invasiveness of sur-
gery and the patient’s condition, we planned to
perform surgery under sedation with DEX and
a small amount of fentanyl citrate.

Clinical Procedures and Outcomes

Oral amlodipine besilate was administered
one hour before the operation in the ward. A
peripheral intravenous line from the dorsum of
the right hand was established when the patient
was in the ward, before entering the operating
room. A budesonide-formoterol fumarate hy-
drate inhaler and tiotropium bromide hydrate
inhaler were used just before moving from the
ward to the operating room. The patient en-
tered the operating room in a wheelchair. The
patient’s blood pressure at the time of admission
was 145/128 mmHg, his heart rate was 98
beats/minute, and his SpO. value was 95%.
Since the diastolic blood pressure was high, the
blood pressure was measured again at 145/80
mmHg. Oxygen administration at 2 1/min and
nasal measurement of end-tidal carbon dioxide
(EtCO2) were initiated. Figure 1 shows the
course of anesthesia. DEX was intravenously
administered at a dose of 4 (tg/kg/h and loaded
for 10 min. IV Flurbiprofen axetil (50 mg) was
slowly administered four minutes after the start
of the continuous administration of DEX. At
eight minutes after the start of continuous ad-
ministration, fentanyl (25 ptg) was administered
intravenously. After the administration of fen-
tanyl, both the blood pressure and heart rate
gradually decreased. After DEX loading, the in-
fusion rate was reduced to 0.3 ug/kg/h. Since
the Observer’s Assessment of Alertness/Seda-
tion scale (OAA/S score) was 3, local anesthe-
sia was performed with 3.6 ml of 2% lidocaine
containing 1/80,000 adrenaline, and the DEX ad-
ministration rate was reduced to 0.2 ng/kg/h.
The operation was initiated 24 min after the ini-
tiation of DEX. The patient was not clearly
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aware of sedation; however, he did not speak.
The tumor was resected within 14 min, and the
DEX administration rate was reduced (Figure
1). At the time of suturing, 1,000 mg of IV acet-
aminophen was administered for 15 min. The
continuous administration of DEX was terminat-
ed 2 min before the end of the operation. No
airway obstruction or apnea was observed dur-
ing the operation, SpO; was maintained at 94-
98%, the respiratory rate was maintained at
7-21 breaths/minute, and other vital signs re-
mained stable. The operating time was 27 min.
The total volume of bleeding was 22 ml. The
total dose of DEX was 38.79 g. At nine min-
utes after the end of the surgery, good arousal
was confirmed, and the patient was transferred
to the ward in bed. At discharge, his blood
pressure was 95/51 mmHg, his SpO; value was
94%, and his heart rate was 66 beats/min. Im-
mediately after arrival at the ward, transient
hypotension (72/46 mmHg) was observed. His
blood pressure recovered with rapid infusion
loading, there was no discomfort, and no signifi-
cant changes in vital signs were observed
thereafter. As for his impression of sedation
management, the patient stated, “I felt a little
sluggish after the operation, but I felt good dur-
ing the operation.” Although somnolence was
observed on the day of the operation, the pa-
tient did not complain of wound pain or dyspnea
thereafter and was discharged from the hospital

on the 21° postoperative day.
Discussion

In surgery for a malignant tumor in the oral
cavity, the operative field overlaps with the air-
way, and surgery under general anesthesia
with intubation should be safer in terms of air-
way management. However, the general anes-
thesia management of patients with severe
COPD is associated with various challenges.
The significant effects of general anesthesia on
the respiratory system include tracheal constric-
tion, a decreased ventilatory response, unequal
ventilatory blood flow ratios, suppression of hy-
poxic pulmonary vasoconstriction, increased air-
way secretions, and suppression of the immune
function. In patients with severe COPD, a de-
creased ventilatory function or coughing reac-
tion may occur postoperatively, and withdrawal
from an artificial respirator can become chal-
lenging. Wong et al. reported that the incidence
rate of post-general anesthesia complications
such as atelectasis or pneumonia was 37% in
patients with severe COPD?. General anesthe-
sia is not suitable for patients with severe
COPD, as seen in this case with FEV1 <1.0 |,
because such patients are prone to extubation
difficulties or postoperative pulmonary complica-
tions?. The attending physician also noted that
the risk of postoperative withdrawal from an ar-
tificial respirator could be challenging. Pro-

0,(2) 2 #/
DEX(ug/kg/h) 4 0.3—0.2 0.1 24
FLP(mg) 50
FNT([lg) 25 @ Heart rate(bpm)
AcA(mg) 1000————//
160 'y Systolic blood pressure (mmHg)
(mmHg) :
(beats/min); 4 V. vyv.Y : A Diastolic blood pressure (mmHg)
(%) i v i
120 Respiration rate(beats/min)
| 4
100 - - T " " " EA s K ) T Yy = Saturation of percutaneous oxygen(%)
e ‘ ! r re
80 [} O End tidal carbon dioxide tension(mmHg)
i o o ®© o o
: PoA A A 4 A
40 : DEX : Dexmedetomidine
| o FLP : Flurbiprofen axetil
20 | OO 77777 o L O 777777 o O 7777777777777 © 0o 45 O 777777 FNT : Fentanyl Citrate
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Figure 1 Time course of anesthesia management

DEX was administered intravenously, as indicated

DEX was 38.79 ug.

in figure. The total dose of
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longed postoperative intubation or artificial res-
pirator management could also be a new risk
factor for patients with COVID-19. In some cas-
es, general anesthesia may be mandatory, even
for patients with severe COPD, depending on
the level of surgical invasion or target site®,
while in this case the surgical site was limited
to the buccal mucosa and surgery under local
anesthesia was confirmed to be feasible in a dis-
cussion with the Department of Oral Surgery.
Furthermore, the patient had a normal swallow-
ing function; therefore, resection was performed
under IVS in this case. DEX was selected as
the drug to be used, considering that it does not
affect circulation or breathing.

DEX is a sedative with extremely low respi-
ratory suppression, unlike benzodiazepines and
propofol, and is valuable in cases where respira-
tory risks are expected"®. Under sedation with
DEX, the patient’s cognitive functions can also
be maintained, similar to a state of natural sleep.
At the same time, it has several disadvantages,
including the need for time to awaken and influ-
ence on the circulatory system, with a decrease
in blood pressure and heart rate at the plasma
concentration obtained by the recommended ad-
ministration procedure”. A temporary decrease
in blood pressure of 72/46 mmHg was observed
in this case immediately after returning to the
room, which stabilized with infusion loading.
Postoperative hospitalization allowed appropri-
ate follow-up observation from postoperative
day 2.

Pain management was performed with sup-
plementary sedatives, such as the preoperative
administration of flurbiprofen axetil, the postop-
erative administration of acetaminophen, and a
small amount of fentanyl immediately before
surgery, in addition to local infiltration anesthe-
sia. The patient’s vital signs remained stable
throughout the procedure and pain control was
favorable. Respiratory suppression from fentan-
yl administration for analgesic support was con-
sidered negligible at the highest dose was <0.6
ng/ml, according to the expected effect-site con-
centration derived by Shafer’s formula®.

The preparation for intraoperative oxygen-

36

ation is necessary for IVS, considering the risk
of hypoxia from respiratory suppression, and
applies to intravenous sedation using DEX. Ox-
ygenation at 2 1/min was performed as in home
oxygen therapy to avoid COz narcosis in this
case. The measurement of EtCO; via nasal can-
nula is indicated to be lower than the actual val-
ue due to dilution influence”. The constant
peak waveform of low values at approximately
10 mmHg was almost undisturbed in this case,
which remained between 24 and 29 mmHg dur-
ing surgery. Although it should not be reliable
as an absolute value, it was clinically useful be-
cause stable respiratory status was observed
throughout the procedure. An arterial blood
gas analysis was not performed in this study
because EtCO; and SpO; remained stable with-
out significant fluctuations and the operating
time was extremely short. However, the patient
had COPD, and the presence/absence of lung
dysfunction or the acid-base equilibrium of the
living organism should have been ascertained®;
it is a point we should reflect on.

Conclusion

We encountered a case of severe chronic ob-
structive pulmonary disease in which resection
of a malignant tumor was performed under in-
travenous sedation. Considering the degree of
surgical invasiveness and safety, we chose intra-
venous sedation using DEX and a small amount
of fentanyl and managed anesthesia with consid-
eration given to avoid respiratory depression.
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