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2 A H B B B AE IR 2= R E 354 1), SR 4R I PR RN 5 56 = B Rk Al B30 P IE B B 1T A (estimated visceral fat areas
eVEA) , B35 J2 75 4 I P9 JIE IS 105 250 A JBE (visceral fat obesity, VFO) 43 VFO 41 (252 ) FidE VFO 4 (102 f]) , %
LR Wi T 5€ Hey X B4R B 8% VEO 1952 m, &R 59 VFO 4%, VFO H R 540 . Hey F48 451y
BB F3E VFO 41 (P<C0.05), 428 Logistic [ 43 #r & 75 51 . BMI, Hey J& VFO 1 f& B I % (P <<0.05)
Spearman A &3 M R . Hey 55 e VEA B IEM 2 (r=0.255, P<C0.001) , B F R J5 U5 A 3¢ . 44 IR 4 5 38 500
ZEMEE Hey 5K E IEHF 41 (r=0.356,P=0.001) FIB HE 4 (r=0.255,P<C0. 001) 1) eVFA #J R IEAHC, N FR 5
A6, ROC M £ A5 Wi E > 11.05, SUKBE A 86 % A% 52 42 % (ROC 4R F i A1 =0.646,95%CI :0.572~
0.719,P<C0.001), #Eit " ZBHFMPi i #H Hey 55 eVFA B A MICHE . Hey S VFO WY& R B 2 L rp 24 48 42 B 834 B
L A M EE ] Hey K,

CRBIA] R, EHE 5 18] 282 e 2082 5 P9 U AR 1Dy T AR doi:10.3969/.issn.1007-3205.2024.06.017

[(FEHZES] R589.25 [xHkFRFRD] A [XEHE] 1007-3205(2024)06-0724-05

Correlation between homocysteine and visceral fat obesity in middle-aged and elderly inpatients
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[Abstract] Objective To investigate the effect of homocysteine (Hcy) on visceral fat
obesity (VFO) in middle-aged and elderly inpatients. Methods In total, 354 patients admitted to
Department of Geriatrics, Xuanwu Hospital were consecutively selected. The clinical and
laboratory examination data, and estimated visceral fat area (e VFA) were collected. The patients
were divided into VFO group (7 =252) and non-VFO group (n =102) according to presence of
combined VFO. The effects of Hey on VFO in middle-aged and elderly inpatients were
investigated by cross-sectional study. Results Body mass index (BMI) and Hcy were
significantly higher in VFO group than in non-VFO group (P<C0.05). Binary Logistic regression
analysis showed that gender, BMI and Hcy were risk factors for VFO (P <{0.05). Spearman
correlation analysis showed that Hcy was positively correlated with eVFA (=0.255, P<C0.001)
and there was still a correlation after adjusting for age. Stratified by BMI, Hcy was positively
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correlated with eVFA in the normal weight group (r =0.356, P =0.001) and overweight group

(r=0.255, P<C0.001), even after adjusting for age. Receiver operating characteristic (ROC)

curve analysis displayed that the cut-off value of Hey was 11.05, with a sensitivity of 86%, and a
specificity of 42% [the area under the ROC curve (AUC)=0.646, 95%CI;: 0.572—0.719, P <<

0.001]. Conclusion

Hcy is positively related with eVFA, and Hcy is a risk factor for VFO.

Therefore, Hcy levels should be more tightly controlled in middle-aged and elderly inpatients.
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100 cm® 7] 12 Wi o N JIE BE 5 B 8 B Cvisceral fat
obesity, VFO), [A] B 2 Bt 24 B2 ( homocysteine,
Hey) s — i 70 25 i B 13 2ok 72 o 437 A= 1 35 it 2 2
MR, ITAESE  Hey 7KV T B0l g 2 NE e OB% PR 95
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VFO WM VFO & 1 B 6 32 5K s
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1.1 — %R EEL 2019 4E 3 H—2023 4E 4 A1E
BB B B AR B AR IR 1Y 354 B /B Horp B
213 i, L Pk 141 ], 7 P 4FE 8 (66,63 2210.56) %7,
BMI 25. 64 + 3. 20, 5 # eVFA (144. 82 +
41.20) em?, 21 eVFA(94.86 £37.25) cm®, HIE
eVFA 738 2 #H, eVFA =100 cm® & VFO 4.,
eVFA<C100 cm” JAE VFO 4. Ara A& H4
TR0 B AR A A RS g A A HEBRARUE . D12
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TS AT R, SR 101353 A= 9y BB 40 B Bk 6
(bioimpedance analysis, BIA) fli & VFA, i &#L
W7 )2 i (computed tomography,CT) &M & VFA
(4 bR . W& VFA 19 BIA ik CT & 3 M
X REE D 10 min Ji, 0 BN SR T ER e
HBP-1300 ®, 7 Ifl. J& 3 0 & 72 45 F & ik 47 &
(systolic blood pressure, SBP) M F 5K J& (diastolic
blood pressure,DBP) . 3T HE FEH{E ., A B i /= M
WS 12 b # K, v H 57 7600 B4 A 3 A A
ALK I Hey. =5 8 Ifl B (fasting blood glucose,
FBG). B fk Il 21 48 H ( glycated hemoglobin,
HbA o). A & M % % B (alanine transaminase,
ALT), JR B& Curic acid, UA), & B [& B (total
cholesterol, TC) . & % & § & 1 JH [& F£ Chigh-
density lipoprotein cholesterol, HDL-C) . =t H il
(triglyceride, TG) ., Ik % ¥ g & A fH & B (low-
density lipoprotein cholesterol, LDL-C) . Ifil. & AL iF
(serum creatinine, Scr) ,

1.2.2 MXHWmE L AN R E LH
eVFAZ100 em®" o (& LR 2 SR « 76 A 1 FH 1%
EZ s al A6 W H 3 I & 1l K, SBP =
140 mmHg(1 mmHg=0.133 kPa) i (&) DBP >
90 mmHg, & B & s s, B §E7E
B FE 2590, BRI R AR T 140/90 mmHg., ti2 ik
e IR 2 BUBE FRE 42 W7 AR S 2006 4 i
T DA E ZE R AL bR M (8O HRTC A
BEXHE PRI BB TT

1.3 itk WA SPSS 25.0 G it # ko i
s . TR U BCR I REAS ¢ R 0 s T AR
BHEECR X K590 Hey K5 h 4L B B &
eVFA . BMI 2 [6] B9 40 4 43 H7 R Fil Spearman XUAE
AR A SR Logistic [ 43 #7468 56 Hey 7K
FE AR B R E K VEO I E &R R ROC
M 53 Hr Hey KFX5 th 4R Be 83 VEO 211
UM IR R, P<<0.05 HZESAHSIH¥E X,
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BHEAIF VFO(eVFAZ=100 em®) # 5 71.2%(252/
354) . VFO 41 (1) 1= I FE 8 28 L WA AR L 481 TS
ABE I 9 BMI, SBP, DBP, Hey, FBG, ALT, UA,
TG, TC., LDL-C, Scr ¥J W] & & T 4 VFO 41;

HDL-C /]l B F VFO 4. 2R A G it ¥# 2 X (P<
0.05), 1M 2 4.2 B IR H% B R . HbA ¢ I
BRERTLGE T FEL(P>0.05, WEI1,

® 1 VFO AFIE VFO Al K % #HY bb 5
Table 1 Comparison of clinical data between VFO group and non-VFO group
(& +s)
20531 g Bk ED EE ) BMI eVFA(cm?) SBP(mmHg)  DBP(mmHg)  FBG(mmol/L)
VFO 4 252 200 66.65+10.58 26.68+2.95 144.72439.01 136.15+17.11 77.704+10.65 5.81+1.65
4k VFO 4 102 13 66.76+10.61 23.0842.21 75.314+18.48  131.04+17.31 71.73410.43 5.65+2.36
X2/t 18 131.701 0.019 10.282 14.679 2.613 4.792 3.012
P{H <20.001 0.985 <20.001 <20.001 0.009 <20.001 0.003
LDL-C HDL-C
20 5 1514 HbAc(¥%) ALT(U/L) UA(pmol/L)  TG(mmol/L)  TC(mmol/L)
(mmol/L) (mmol/L)
VFO #H 252 6.32+1.18 21.16+2.46 360.02487.20 1.8340.55 4.57+1.21 2.81+0.99 1.1440.27
9k VFO 41 102 6.29+1.40 16.91+2.45 299.35465.55 1.4540.47 4.30£0.95 2.55+0.76 1.3540.35
X2/t {5 1.260 14.739 6.398 6.129 1.965 2.132 5.371
P {4 0.208 <20.001 <20.001 <0.001 0.049 0.033 <20.001
. - Ser Hcey oy I 2 RUBH DR 5 2 4 lveli]
(pmol/L) (pmol/L) (BIE 70 S4ESFD) B 2o (% 70
VFO 4 252 74.3649.43 15.77+4.15 198(78.57) 92(36.33) 139(55.19) 109(43.25)
4E VFO 4 102 63.9446.18 13.50+3.64 63(61.76) 32(31.31) 12(11.76) 10(9.80)
X2/t E 12.218 4.823 11.186 0.575 30.677 19.204
P g <<0.001 <<0.001 0.001 0.225 <<0.001 <<0.001

22 VFOWMERmHEZRST 2 Logistic I
SR, L VFO(VFO=1,3F VFO=2) Jy A 2%
B DRI  Hey MR BR R CE=1,T=0) .1
BB =1, &L =0),TG.FBG,UA,ALT,BMI
(EZA &) R AR & AL IE BRI 5 #E1  .BMI,
Hey /& VFO Byl 7 fa i R & (P <<0.05), WL 2.
23 Hey 5 VFO B9MH X PES T Spearman #H €
PEHr W, X Fr A B3, Hey 5§ eVFA (r =

0.255,P<C0.001) .BMI(» =0.099, P =0.046) & IF
G, AR B 5 AT Hey 5 VFO BYAH S 43
Mr &R R,. N FLMEE,. Hey 5 eVFA(r =
0.217,P=0.018) .BMI(r=0.174, P =0.028) & IF
FHOG . X T 551k S AS A AR SRR DG . R AR I
Ja . A BRE P, Hey U5 eVFA EIEMH K (P =
0.007), W3 3,

®2 VFOWEBREZSH

Table 2 Risk factor

analysis for VFO

i H EVEEYA T o 1 Wald %% {8 P A OR {8 95%CI
AE i —0.092 0.054 2.869 0.090 0.912 0.820~1.015
Hey 0.100 0.042 5.805 0.016 1.106 1.019~1.200
e I R R —0.250 1.005 0.062 0.803 0.779 0.109~5.583
P 1) 0.810 0.393 4.244 0.001 2.249 1.040~4.862
TG —1.270 0.961 1.747 0.186 0.281 0.043~1.847
FBG 0.072 0.218 0.108 0.742 1.074 0.701~1.647
UA —0.008 0.007 1.254 0.263 0.992 0.979~1.006
ALT 0.019 0.036 0.293 0.588 1.020 0.950~1.094
BMI —0.972 0.288 11.382 0.001 0.378 0.215~0.665
B 24.947 9.910 6.337 0.012 — -

T BMI 5 VFO A — & A1 &1, Btk i 1R
BMI 23 2% Hey 55 e VFA M EME, Hib A E
IEH A BMI<<24, @ #4124 <<BMI< 28, L fE 41 .
BMI=28, 253 R, Hey S EIERH 4 (r =

0.356,P=0.001) M1 EH (r =0.255, P< 0. 001)
By eVEA 4 5 IF A ¢, B (F 8 2% AR 08 5 3 7 7E X
FhAH =M, MAEAE BE4H Hey 5 eVFA T B AHE .
W4,
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& 3 Hey 5 eVFABMI BIHE X M5 47
Table 3  Analysis of the correlatin of Hcy with eVFA and BMI

T AT B B 1 LR
- fi P G P(E" r P S P r P RS P
eVFA 0.255 <20.001 0.007 0.013 0.865 0.487 0.217 0.018 0.172
BMI 0.099 0.046 0.150 —0.003 0.966 0.962 0.174 0.028 0.084
24 Hey Bipg ROC Bk X T WA ARKHE, 95%CI:0.638~0.891,P<C0. 001) (& 1C),

ROC h&s 18 HI AR W (B 0 11.05, BB 86 %, 4
SER 42% (ROC ik T =0.646,95%CI .
0.572~0.719,P<0. 001) (& 1A, Hrr, % T &4

&4 BMI4EJE Hey 5 eVFA B X &5 #7
Table 4 Correlation analysis of Hcy with eVFA
after stratification by BMI

% ROC MZ8 45 BT 45 (8 10,95 . U K ML M ek

0 & B R o 0 . e 0o r {6 P1{H r {8 P1H r {8 P 1
87A ’%# J; j‘j 38% (ROC [ﬁ] ’£ T BL=0.601, eVFA 0.356  0.001 0.255 <20.001  0.025  0.422
95%CI.0.513~0.689,P=0.017) (& 1B), X} T eVFA* 0.212  0.026  0.156 0.004  0.030 0.410
B JROC M B s iR T (A 12,95, 50Uk * HE A I 3 A
K T0% HERE N 81 % (ROC 4 Fif=0.764,
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Figure 1 ROC curve of Hcy in prediction
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A AN 2R 4 00 fis s RN O B o R R T A
A Ry — PV B3R 9T SR W, LA 0B B AE R AR % AH
PSP SR DI N s N 1 e g Y Y N
A1 P 9 RE O R L IR M S5 50 = 4R AR A W AR D TR
B, ORMEREE R TR AERE D VFO(eVFAZ=
100 em®) FH ik 71.2% . VFO 4 B34 1 & i % &
Y% % . BMI, SBP.DBP. Hey .FBG . UA 4 834} #1 1
NEFE AR 0 B THE VFO 4.0 HDL-C B B A% T
VFO 4 (P<C0.05), W55 " M, & WS Hey
FEAA L AR PR TR BOE . 55k,
Hey 75509 N 5T M N S 8 TC M TG A& ik
R S BUE TR AR IE A

[ AsF o PN JUE B 7 4 20 ek o AR TS 2 57 T B
Hey W1 EH DIREN . AR R, R [ #
JERE I BB B B Hey YR B35 TH @ {0 Hey W%
A i S PR R 4 4 o T 32 T B 0, 3 15 B G e
A 22 A7 NERE B ) Hey WRIEZRIG N T, &
it Z € Logistic [B1H 53 87 , A B 58 1878 76 1 % 1 1
SR G A i By R S L Hey & VFO 40 7 £ B P
R, Wi EA B8 Hey 3B A BMI 2 8] 17
FEIEA CBUESE . AWF5E BoR Hey 5 BMI Z [0 £7
TS A LM, Hey 5 eVFA RO CMEH & & T
BMI. X 7] fig & B T4 8 59 Hey 7K 38 % 5 18 38 A0
JHEFN I S RO O BRI AR AR A
BCFN A3 B 25 AR R G052 e Be i AR S I B 2
Horp &R IEA MR 7 TNF s AN £ 1 15
Gy A FE N IE AR 105 21 20, DR O o O i 7 20 200 2 Hh 2
5T SRR E A LR SN EE
e N R SR RS Z KPS Hey KFE W
Fhim ELEEAR DG . 3kt 3R W 9 0k B 1 20 U7 J I 22 41K
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AT FE BRI ROC [ 28 43 M7 Hh 28 45 18 Be 1 &
Hey M#BHE , 70 3108 T2 4 B & fh 42 R
() Hey # Wi (5. 4> H1 J5 73 H Hey B0 fr A &8
VFEO #8614 11.05 mmol/L, BUREE Hy 86 % , 4%
SRR 42%., Hobho X T EZAERE, RBIE R
10.95 mmol/L, 8B Bl 87 % , ¥ 5 B 38505 X
TrhAE B E L @RI E A 12,95 mmol/L, BUR EE K
T0% RRSEEE R 81% ., HH ML AT LAAR Y L FE I R P
WO AR B R AR, O R ke il B
VFO, Hey 7 % i 78 L 1E 5 38 B AL 09 7K F, o]
FEARAERBE B VEO &K%,

eSS NG N T S R G e VA S O ¢
B IR 0 EE B, 4 Tz B B 4 5 01 &0 T I
B F PPN B R R FR YT . RS
KU, hZAEBE Hey FHm 5 VEO BA HCH,
Hey o8 VFO Gl &, W 248 12, A5
VFO 351 Hey WEE B S B9 R OCR M AE R,
54 R T4 IR ik — 205 . J5 SE0F 58 N 2 5 Rk
A d R IETR 22 B 2 T 5T
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