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Abstract

In recent years, sarcopenia began to receive attention. Not only the elderly,
hyperthyroidism patients also suffer from sarcopenia. The purpose of this
study is to explore the relevant factors for sarcopenia in hyperthyroidism pa-
tients. [Methods]: Dual energy X-ray was used to detect the muscle mass in
101 hyperthyroidism patients (23 males and 78 females, mean age 45.77 *
15.02 years), and calculate SMI. Pearson correlation analysis was performed to
examine the relationship between SMI and Age, BMI, Fat amount, Grip, SBP,
DBP, FT3, FT4, TSH, Ca, P, TC, TG, LDL-C, HDL-C, FPG, LA, IL-6, TNF-a
respectively. Spearman correlation analysis was performed to examine the re-
lationship between gender respectively. The influencing factors of relative SMI
status were selected by stepwise regression analysis. [Results]: Based on Pear-
son and Spearman analysis, Gender (r = —0.567, p < 0.001), BMI (r = 0.245, p
= 0.014), grip (r = 0.670, p < 0.001), TC (r = 0.221, p = 0.026), lactic acid (r =
—0.196, p = 0.050) is significantly correlated with sarcopenia in hyperthyroid-
ism patients. Stepwise regression analysis showed that there existed the close
correlations between gender, BMI, grip and SMI, Y = 4.805 — 0.985 gender +
0.044 BMI + 0.045 grip. [Conclusion]: As a risk of sarcopenia in hyperthy-
roidism patients, there was a correlation with gender, grip strength and BMI.
Not only the elderly, young patients with hyperthyroidism should also pay at-
tention to sarcopenia.
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1. 3C®»I

TENS L IR=ZTHAEASA T 2. ZOWIEG HREORED. B
KOESTOMMT 2L T BBURHOY R 7 HEH L Dk 30 m<
%BDT, BEOEs LY EAH TV 2., Fi—ShreisWEdEnz < .
Fo AR, AEEIE. GERESHOFCORE T, v aX= 7 OFELE R
ISR 2 ZRAD 2. BIATHROG I & 3 &, BAEOHFC BT 2
P aX =7 BEHIS L 50 JT N E SN T.2050 4E & TIZEALTA 200 A
EFRML e TSN TWL B[] TR L 2 &, v aX=7 DK
EEMET. B3, KFE. RIE. RILE Y, ML ENEREE L ICH LT
R=ZTDYVAZWE KRS &% FROLWEZ T, BHEREAEL T, AR TR
RAEZ % B & & H12[2]IL-6 % TNF-a & £ D RIEVES A b #4 > OEE I
WREEA SN 3(3] [4]. 2L T Pdov > L EEHPRANIRO TS5
(6] mTORC1 DIFHAR T D 7= » EHHHE % G bRE K < 4 - T[7]. BLED
CETH N AR=ZTHRRI SN D, Fih. REOT > A7 > A, EHEAE
DIE iz FURBRFLAE TCHERE . BEIR « FE5 4 & DSV FER (& v 3 X
ST BRI 5N DA, RO Z ERAUC BT 2 AR O ZE I BLTE S
TBIENTE LW, IR & 2 & HREHLEE SCHPRE & — kM v
AR=TORFEET, £ < OFRIBYLEE TTIHFAE B FH OR8¢ TITL T
Z OREFDOF G HRETH O B ClE 2 w»(8]. & s, FIRAR
HLEETLHHEZE O L aXR=ZF I DWW T RAT 2HTOWSE S 254
EFRWODEZ 0,

Z 2T AW FORBPLRE TCHBEFE R R & U T FURARPLAE TTHEE
DH N aX=T7IFRET ZEREBRITL 72,

2. SR EHFRITEE
2.1. X%

2016 4F 11 A A2 5 2017 4E 11 A K & T2 FURBRNLAE TUHERE © F 8 KM@ 5
T+ BRI I AR B AR L 72 101 Bl 5 5. (Bik 23 %4, &tk 78
G CFRIFRS 4577 £ 15.02 ) 2R R & L oo ARG . F S RERESE
—IR B (YT T AN RO ) DR B AR R 212 & 0 KN & 1572 GRINE S
KY2017015), % o & TOMFRCX L CTHEW & 2 %2175 2.

2.1.1. )L aX =7 OH kR

v a X =7 O HWiHAEE Asian Working Group for Sarcopenia (AWGS)D
FEMECAHE 5 72 (9]0 BATIHIE 0.8m/s LR & 72k #8)): Bk 26 kg, ik 18
kg Adii & SMI: 5314 7.00 kg/m?. Zct 5.40 kg/m? K & i 7z L 72 % & v 3
R=7 EHEL Iz,

2.1.2. fHiinz 0B

(1) 18 j& AL O HURIEHLEE TCHERE(2) v 2 X = 7 O 2 D Bt & 5 HIR
JRBLBETCHERE (v 2 X = 7 BF) (3)SMI #5845 25 1E% % HUIRBRALAE TCHESE (AF
HaxX=TH).
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2.1.3. IRIMNC & 2 B

WE»OFHREEHL CLEHQYILVIX=TCEMEHE 2 251
Ty REDEY & KK IRC BEQ)HEIEFENH 2 H 2 LI THIR R
%) 7% Lotk B

2.2. HIxEIHHE

1) HRELEN

B A E DPX ¥EMSE L (GE, USA), skeletal muscle mass index (SMI) % 3K &
2, SMI=VU i B HE Wi AL B (AMM)/ 5 K (m?) . [, SBT3 & 3B 5
(CAMRY EHI101, China)% 3 FIJE L, fx & M fEzMEfE e L TRAL 2.

2) M4

BENBGNEE ) I—FH A 0= (FT3). HEH A o x > (FT4).
FOR RIS A v £ > (TSH )RRAE 2 BUE L 7o IR & AfbBdiie L <.
Bl SIS £ #lk o o KL A 5. 831 27 3 —)L(TC). b
Y27 Yty F(TG). LDL I L A7 72— (LDL-C), HDL 2L A7 o—J
(HDL-C). I+ D C a & PIKEZRHBE DML & > THMEL 2. AR
(LA)% Accutrend PLUS(USA)Z & > TE L /2. IL-6. TNF-a % ELISA V%2
& o TIMEL 2,

3) Ik

FER I & Uil WG E B & O Hnak T 2 4 5 i T
(YUWELL, China)lZ & » THlEL 72

2.3. GiiHf#mT

SUHENTY 7 big SPSS 21.0 # A L . & (Muscle volume). F#2(Age)~
£ (Height) . /4 F (Body weight) BMI. SMI. fii i & (Fat amount). #& 7J(Grip)
X4 #1(SBP) « #L5K#A T (DBP) FT3. FT4. TSH. Ca. P. TC. TG. LDL-C.
HDL-C. FPG. LA. IL-6. TNF-a % & & t M€ CREAIZ 2 HLig L /2. 15
(Gender)id /4 M # LUK L /2. SMI & 4Eft(Age). BMI. TG. Jgfi=
(Fat amount)~ 32 /(Grip)~ X% 1/7-(SBP). $L5K )£ (DBP). FT3. FT4. TSH.
Ca. P. TC. TG. LDL-C. HDL-C. FPG. LA. IL-6. TNF-a £ DX % % £
7V ORRMIERE AT, SMI EHERIE DKRE A ET ~ > DL
MRAREEHSTHEITL 2. HHO 2730 — ik Biks o ks 1 &L
foo Eloy WMERFTHRTOXREM.E AT v 7 74 XEGESHTEHOT
ML 7o BREAPIETXT p<0.05 & L7,

3. &8

Yo aRN=7 DFREFE 41.58% (2 4]. B 130, L2990 ThHote. F£1
oD E. BREHDHRNE(=-2.764, p=0.007). AMM (¢=-3.664. p<
0.001) & AAHE (£ = -3.339, p= 0.001)AEL <MK TFL /2o MR EfEA 5 WL 2
EL v aR = TIEFREF (A T, FT3(£=2.039, p= 0.044) FT4(¢= 2.930,
p=0.004). Ca(t=2.856, p=0.005) & IL-6 (¢=2.019, p= 0.046)Z F 178 ® 65 1
7z (Table 1).

E7 Y v OMHXRENE T, SMI DF R 4 RKEEAIND 5 17z D i Y]
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Table 1. Comparison of the results between the two groups (¥ = ).

Sarcopenia Non-sarcopenia tor P
Age (years) 46.48 +15.70 44.76 £13.68 0.583 0.561
Gender (male/female) 13/29 10/49 2.736 0.098
Height (cm) 161.79 +7.58 162.09 + 7.88 -0.192 0.848
Body weight (kg) 55.89 + 10.39 62.56 + 9.52 -3.339 0.001
BMI (Kg/m?) 20.86 + 4.59 23.79 £ 3.03 -3.868 <0.001
SMI (Kg/m?) 5.44 +0.79 6.45 £ 0.95 —5.643 <0.001
AMM (kg) 14.44 + 3.18 17.01 + 3.68 -3.664 <0.001
Muscle volume (kg) 34,72 £ 6.54 38.51 £ 6.96 -2.764 0.007
Fat amount (kg) 16.15 +6.90 18.78 + 8.22 -1.690 0.094
Grip (kg) 1631 +8.14 26.25 +10.23 -5.195 <0.001
SBP (mmHg) 124.67 +11.92 125.46 + 13.43 -0.305 0.761
DBP (mmHg) 78.67 £9.61 79.83 +10.30 -0.575 0.566
FT3? (pmol/1) 23.43 £9.27 19.09 +11.35 2.039 0.044
FT4’ (pmol/1) 64.19 +32.24 45.96 +29.78 2.930 0.004
TSH* (mIU/ml) 0.008 + 0.007 0.025 +0.077 -1.753 0.085
Ca (mmol/L) 2.40 +0.31 2.27 £0.15 2.856 0.005
P (mmol/L) 1.52 £ 0.31 1.46 £ 0.29 0.986 0.327
TC® (mmol/L) 3.60 £ 1.20 3.79 £ 1.26 -0.772 0.442
TG® (mmol/L) 1.12 £ 0.54 1.16 £ 0.53 —-0.382 0.703
LDL-C’ (mmol/L) 1.92 £ 0.57 1.90 £ 0.84 0.109 0.913
HDL-C? (mmol/L) 1.20 £ 0.27 1.20 £ 0.28 0.063 0.950
FPG’ (mmol/L) 5.52+1.38 5.12£0.90 1.770 0.080
LA' (mmol/L) 2.20 +£0.87 1.88 £ 0.83 1.896 0.061
IL-6" (pg/ml) 24.61 + 7.64 2132+ 8.34 2.019 0.046
TNF-a'? (pg/ml) 39.40 +21.47 3240 + 15.63 1.801 0.076

*free Triiodothyronine; *free thyroxine; ‘thyroid stimulating hormone; °total cholesterol; “triglyceride; low
density lipoprotein; 8high density lipoprotein; 9fasting plasma glucose; Yactic acid; "interleukin 6; “tumor
necrosis factor-a.

BMI. #&/j. TC. LA Th o7/, SMI & BMILId. £ 7V v HEHEHTIE
OMB(r=0.245. p=0.014)8RD 65Nz, SMI ERIE, €7V HE
FBHTIEOMBE(r=0.670. p<0.00)23 BB S5NT. SMIETCH, ET
v MBEESCIEOME(r=0221. p=0.0260)AR» 5Nz, SMI ELA
&, €7V HBEFERBTHROMBE@E = -0.196, p=0.050) 23580 6 1z, SMI
EMERI(r = —0.567, p < 0.001)id A E 7 v Y HKRITHOMAELIND 51
fzo S (r=0.104, p=0.303)% & & MBS s h > foo SMI & & IH
H& DR %R 212~ 3 (Table 2).

FT3. FT4, TSH & SMI W Mk s e ooy LA L. FI3 £48 S
. E7 Y YRR THOMK(r =-0.201, p=0.044) I\ 5 /-,

SMI & §i % JoiE & 7Ot SMI & ftJ@assi e L <. FE#k. TRl
BMI. JiElli. #870. WHad+. ek, FT3. FT4. TSH. Ca. P. TC.
TG. LDL-C. HDL-C. FPG. LA. IL-6. TNF-a # My A& L AT v 7
7 A REFSHT ORI . e KETHFE L THRL BMI & 48T %
HU 2o SMI O 4 ST AE ¥ & L T PERI(B = —0.985, p < 0.001), BMI (8 =
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Table 2. Correlation analysis between smi and various factors.

Correlation coefficient (r) P

Age® 0.104 0.303
Gender® -0.567 <0.001
BMI* 0.245 0.014
Fat amount® -0.070 0.487
Grip* 0.670 <0.001
SBP? 0.124 0.218
DBP? -0.017 0.866
FT3* -0.155 0.122
FT4* -0.176 0.078
TSH* 0.031 0.757
Ca? -0.016 0.874
p? -0.098 0.331
TC 0.221 0.026
TG* -0.016 0.877
LDL-C* 0.046 0.651
HDL-C* 0.055 0.588
FPG* -0.069 0.491
LA® -0.196 0.050
IL-6* 0.100 0.321
TNEF-a? -0.016 0.873

*Pearson correlation coefficient, bSpearman correlation coefficient.

0.044, p=0.013) & 42 /3(B= 0.045, p< 0.001) T & > 72 (R2 = 0.591. ¥ & R2 =
0.579). HFERd: Y =4.805-0.985 4%l + 0.044BMI + 0.045 & /] (p < 0.01)
(Table 3).

4. B

TER & L AR =7 DFFEWC —FREL )V A7 TH 3. HATHHRIC L B &
60 KD A 707K & TDANMBHIL I X =712 % BEIEE 5%H 5 13%72 45, 80
LA ED NDIGEIE 11%5 6 50%12 % 3 & SN T 3[10]. AWGS &
65U LEDNEH L IXR=ZT DRI ) —=> 7 OELMNBICT 2 ECE
WAL 729, LHLass. AR B LT, INE» FUR R RS Ut
JEOBRZOH L ax=7 DB H £ 0 % <. FARIEBERE TTIERE 1 £
P AR T 65 AN D BH W LT 2. FARIRERE TCIEAE O B
@ FT3. FT4 O v, fMiED 7 Y —d IL6. TNF-a DL N LA L &
ZOT[]. COZDODORIEABEFE bEHrax=7 PEFREL TS
[ﬂMhit\$%%%%ﬁtﬁi“m@7:/@émﬁL\%W@ﬂyﬂ
RO REERET 20T, BHIRNENHRD T 2[12], UREL. I IO
I HR ISR TIHEE D B N )L A X = T2 2 BIIEMI e A A = X A Tl
Ze < HURIRBERETTEIED R v £ > O FE A YL aX= 7 I ROLICBRL
T3, 2L Ty HARIBHERE FCERE L W DT & 2o h B ATREMEL & 2R
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Table 3. Regression analysis between smi and each project.

regression standardized
. K standard i
variable coefficient regression t P
error (SEB) .

(02) coefficient (f)
constant term 4.805 0.396 12.130 <0.001
Gender -0.985 0.174 -0.409 -5.675 <0.001
BMI 0.044 0.017 0.173 2.519 0.013
Grip 0.045 0.007 0.472 6.384 <0.001

DT, FRIBMERETCEED HED L a X = 7 & Ik & HiaBEFRE &
STWAEWLEFEZBN S, T L TH. M2 HIRIRMERE FUERE O
DHFNWIAXR=ZTANDEEEEZEZ AN LV EOT &, Jilip % £ [8]& HIR
JRMERE TCIERE D 4L 3 N = 7 Offi & x5 RIC U 2 e & - ¢ FURIREE
JUERED G > THHRESFEEL 2 Wi %2 S Tw 20T, 204
T FARBERE TCIERE 2 U Tl 2 < IR EBARL T3 ERan T 3,

AR TE . WRBF L aXR=T W2 M LOMEERTH 2 RSN
T3, DiMonaco % E[13]DWRIWC &£ 2 & BHEDOIGEE L IaXR=T 12
HBDEIEHN LIS D Emn e SNz, ZOEBEERLVE LD
TWwaEEiZonNd, BITWMRICEZE, TAMNAT O YA HRNOERY
DEMERIES ¢ 2H8[14]. MR e L bz, BHEOF 2 bR 7 o v id E
1% DOTHDOL T L DT[I5] BHEOH L aX=T7 DRIEIC K IZDR
Mo TWdERENE, TWHALVEVICHET AHAETE., AL E I
MNZEAE G-EAESLT A bay v REKOLEEHC & > THW 1%
P2 &R &N B[16]. Taaffe % E[17] DR TIE . LEH L £ > ORE
B & o Ty KIBVUSHA O BBIHAES & DA, BOR MLy F D5
FEEMBEA LB EREEIN TS, LERA>T. TAMNATRYED, &£
PR L'V IEHRORECEBRL THL B2, raxX=71% 32 EEL
T aweifEllan 2, MR e, BRI TEESREFHD 7 R b
A7FayEEEEEND &0 LA, FURIRBERETTIEE 5% © SHBG O
EERZ7YV—DFRAMAT 0 2SI B ERIN T B([18]. Lorie &
E9]DOWFFR T . HURIERE TUERE B FH D 75D SHBG O LRAM 7 Y —
DFANATEYERDSE. 7 A bRAT 0y MEMAGEAN OGRS T 28
BERMBHEIN T BH. Gower % E20|DWRTIE . HiNEELEDOHRE
T AMAT oY OBEBEEEERLL. 7V —0DF7 A MNAT7T o>y EDBF
MR esNTHBZERENE, LEEHN>T, ZV—DFAMRAT7 Y05
fhid FAR MR TLEIE D S L a X =7 e H s b 3D ERIC O L H >
Twaeiftfllan s, o, LHOHEE . BRI HRO SR> T
WBEDE, BT 21, ZOAAZRLEE>EDSHEBWE. IR E LD
WD 2T NIE %5 %L,

AT Tl v a~x=7HEEIE IL-6 & TNF-a ® FR2AHL, IL-6
& INF-ald#iva~x=7 EBEL T3 ERE SN TWL B[21]. IL-6 & 5
WOERHEDEM %W EAE DR HEES 4 2 0 T21]. HIRED
WD B 5 Ty 34522]. TNF-a (& LPL OFEHA M2 . EAEOK
WA £, HROEAED RIS €. HRO S (LS ¢
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% [4]. ARHFFLIC BT FARMERETTIERED v 2 X = 7 HEZF O IL-6 I& F
RIFHERETUEAE DAEH L a X = 7 E & DL 20 mLH3(p < 0.05). IL-6
& TNF-ald FURIGEEE UED 4 L a X =7 L BAL TH 2D BHE S 1
T, Z g HURIEHERE U B8 3 B2 id IL-6 & TNF-a © _E A 23fF
STW3EHKEZLNDZHN, 260 RIEARE T2 FR IR TUEE D &
WARZTIZEALKEERLZL TOE2EHWT 201, & DEOHF
RADBERL LR,

BMI (& HUR I HERE LB D )L a X = 7 O Bhsr U - M EEC H 2 & %
25603, Goodman % E[23|DWMHTIE . A REDF THRELPD L
NS HREMEFE £ D BMI ML & W IHEERBHSIATHE, oY A
74y 7O & B &L SMI E4ER . BMI ORI s T, Z
OFREFT VBRI Y > 7LV TEOMBEERL T3 ERIN, APFROD
R E—HL T3, K BMI & FARBRERE TCIEBED B v a X =7
WK BAREMEN D B E LA N B, FREL LI, BHE LI DDA
L2AHBI R & L T HRAFERE TCIBETED v o X = 7 OFEMIEH L) A
n&o&E216n2. Liho T FIREEE UEED BE O BMI & 2]
PETFT 28, HLIXRZT DRI Y —=V T 5T ODLERD B EHZ 5
na.

C ORI . I, IL-6 & TNF-a 8 & UMb O 1 45 FUIR Bt e TOHE R O
BNVETTCE AW EEFRBLES, ChiEH >y 74 X8 & O R
FOWMCERL . Tk s & CHRIEERETTESIEIN T 2 & IL-6 L /2435
T FARIRHE R TCOERE R ZE DR 2 2 B2 S s W T 20 E R H Y £ 7.

5. &

AWFFR Tk YRl BMIL #877 & e iar L ¢ SMI w Bid 4 2 EIK T H -
Foo EEYHURIEHERE TUIBEREE P TlE 5 4. WALAR L AN =R LOfE &
T. HORIBBEBETUIEIE D W & YL a X = 7 O S OHEW & 2 A REtE A
HBZDTFFICBMI EBAMBR T T 3EFHE v ax=7 eI sax
EreFzoenzd. 2L T, FIRBERITTIEBED 4L a X = 7 E M0 %
BAFETZERENZ. LHL, KRBT, IL-6 % TNF-a £ {E T
ZHHBE R D s % Ao 1z,
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