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(HZE] B =FtHW (TG) XTREFER MR M AFAERIL, M EYOI &Y TG 7K PAS LS BRIHGT A i 5 17
Km., BE BT =miE W BRRERE (cumTG) 5HEMMIILN LR, Fik  BEH 2008—2009 4 F 7 BB BE
P2 NBMEBE 4351 T 2010, 2011, 2012 4E58 M 3 IRT1I2E A TG /K V-HHT K IGHESE R 3 2 715 ], Y% cumTG 1)
TP B M —4 (<3.60 mmol/L, n=544) | 55 "4 (3.60~4.80 mmol/L,, n=545) . % =41 (4.81~6.14 mmol/L,
n=542) | SHEWH (6.15~8.72 mmol/L, n=541) . FAH (>8.72 mmol/L, n=543) . Fbi 5 dBHE—BTRL, 2010,
2011, 2012 4RI . A<M . miFahs, BEVIHINEEA RGITFE & A NS00 ; 3ELR TG, cumTG 5 F & IATFLH K R 4
BRI Z It COX HBIXES MU 534, RS LR RS I R TG . cumTG MU B G L. &R (1) 5
UBRFAER . BRG] WA KR RTRE R NERER AR S R BRI . I . BRI R LA, ERA G
TR (P<0.05) 5 5 ALBE T ORKEIR 2590 % BT b7 He oD WUAERE . OB Ensl . kR s LA, 22 R85t
SN (P>0.05) o (2) 5HEH 2010, 2011, 2012 FFUdi &, EFakE . =SIEmpE . SRR, TG, (W& EIREA
JEFERE . R I HFER LA, 2 RA SR (P<0.05) o (3) 5 HBFFHHEYT (5.0+0.5) 4F, H—24
L. BT UL SRR AR RS A A R 1.83/1 000 AAE. 2.58/1 000 A4F, 3.00/1 000 A4,
3.45/1 000 A4F . 3.83/1 000 A4 (P<0.05) o (4) ZJC Cox HLBIXES FIHAMEs R BoR, 2L TCHE = W, A hs
P8R R INAEFE Y HR 43 %1 129, 1.38, 1.39 (P<0.05) , cumTG 45—, =, DU, T 40 5053 F & N A
(4 HR 4310 136, 1.39, 1.44, 1.73 (P<0.05) ; A TLERHZERER, L TG, cumTC MIH R LE 5L (R)
Gy 477.31, 484.87, 5 BfiF cumTG Fhim, HIRMAESLEE S AF PRI Z AR TS, cumTG FhE & A
IAEBEAY IS fER 2, LS4 TG ML, cumTG 515 & INHEFE A A SE A
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[ Abstract] Background Impact of triacylglycerol ( TG ) on cerebral infarction is still controversial, whereas single
measurement of TG is insufficient of reflecting its long—term influence on blood vessel of brain. Objective To investigate the

relationship between cumulative exposure of TG (cumTG ) and recurrent cerebral infarction. Methods From 2008 to 2009, a
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total of 2, 715 patients with new cerebral infarction were selected in the Department of Neurology, Kailuan General Hospital,
all of them completed 3 times of outpatient reexamination for TG at 2010, 2011 and 2012, and they were divided into P1 group
( with cumTG less than 3.60 mmol/L, n=544) , P2 group (with cumTG from 3.60 to 4.80 mmol/L., n=545) , P3 group ( with
cumTG from 4.81 to 6.14 mmol/L., n=542) , P4 group (with cumTG from 6.15 to 8.72 mmol/L, n=541) and P5 group (with
cumTG over 8.72 mmol/L., n=543) according to the quintile of cumTG. General information, blood pressure, FBG and blood
lipid parameters at 2010, 2011 and 2012, incidence of recurrent cerebral infarction during follow—up were compared in the five
groups; multivariate Cox proportional hazard regression analysis was used to analyze the correlations of baseline TG, cumTG
with recurrent cerebral infarction, and chi—square goodness of fit test was used to evaluate the fitting situation of the regression
equation of baseline TG and cumTG, respectively. Results (1) There was statistically significant difference of age, male
ratio, smoking rate, drinking rate, BMI, incidence of obesity, medical history of hyperlipidaemia, hypertension and diabetes
in the five groups, respectively ( P<0.05) , while no statistically significant difference of proportion of patient taking oral
lipid—lowering drugs, medical history of myocardial infarction, atrial fibrillation or malignant tumor was found in the five groups
(P>0.05) . (2) There was statistically significant difference of SBP, DBP, FBG, TC, TG, LDL-C and HDL-C in the five
groups at 2010, 2011 and 2012, respectively ( P<0.05) . (3) The mean follow—up time was (5.0 +0.5) years, incidence
of recurrent cerebral infarction was 1.83%¢ man—year, 2.58%0 man—year, 3.00%o0 man—year, 3.45%c0 man—year, 3.83%c man—
year in P1 group, P2 group, P3 group, P4 group and P35 group, respectively ( P<0.05) . (4) Multivariate Cox proportional
hazard regression analysis results showed that, HR of recurrent cerebral infarction was 1.29, 1.38 and 1.39 in patients with
the third, fourth and fifth quintile of baseline TG ( P<0.05) , HR of recurrent cerebral infarction was 1.36, 1.39, 1.44 and
1.73 in patients with the second, third, fourth and fifth quintile of cumTG ( P<0.05) ; chi-square goodness of fit test results
showed that, R’ of the regression equation of baseline TG and cumTG was 477.31 and 484.87, respectively. Conclusion The
five—year risk of recurrent cerebral infarction increases as cumTG elevates in patients with new cerebral infarction, elevation
of cumTG is the independent risk factor of recurrent cerebral infarction, moreover cumTG is more significantly correlated with
recurrent cerebral infarction compared with baseline TG.
[ Key words ]

Brain infarction; Recurrence; Triglycerides; Forecasting; Exposure
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RS E >50% ) 100 ml H-FFE2 2 1AL E; BREAE
PAFROHEIE . SARINEE . SR BERM . O b B
. RS PR SR L EERSH (E
PERIRE T A R ELA 2T ) o

1.2.2 2010, 2011, 2012 4F 0l . 25 MR LB . 1 g 45
bR SR FHZAEE A oA LR 00 i T A 83 A I ol s
Jokifi He D0 i A T DR LR MY 15 min, DARTIGE
1R, AIICEEE 5 W ONETIR R, ESEE 3
UECFEME, PO & A ] [E] B 1~2 ming RAIH LA



P Jii B 10655 2 5 20194F:6 H 215274855 610

BRMIAE: hip: //www.syxnf.net .19

SN HTAX 7600 K5I BT A 82 A R s K i s b (62
RSB EEE . TG, % MR 2 I EE i &% R R
AR ), FHhBCEE RE (S ZA 8 h) JFFik
M5 ml, AL SEATASIN, o2 o) &y vh 2
e YRR R A BRA w42, SRS . TG, &
A o S NN i s s S AR e W 52
2 B ) TR BRAS v At 3 ply L A S T ™ A 4 i
R UL B TR
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W RTEE . BERE A AR R IR IEE . sl . B
PRI S g, 2SR A GRS (P<0.05) 5 SR
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Joadia 5 Sk F AR B (AR ERAE L3R 3) 4T £ T Cox LLH
DU [T 4387, AL TG 55— H A B0 5 I 4% 1E

RS AMHE BB ILEL

Table 1 Comparison of general information in the five groups

an ow ) T ) G G ey e
4 544 588+122 293 (53.9) 159 (29.2) 189 (34.7) 23.33£3.20 67 (12.3) 5(09)
| 545 60.4+123 322 (59.1) 168 (30.8) 193 (35.5) 24.36 +3.31 107 (19.6) 5(09)
=4 542 60.6+11.9 336 (62.0) 171 (31.5) 195 (36.0) 2520 +3.33 147 (27.1) 1(02)
EHE 541 60.9+11.7 342 (63.2) 193 (35.6) 210 (38.8) 25.88 +3.35 186 (34.4) 4(07)
EoNn| 543 59.6+10.9 366 (67.4) 220 (40.5) 254 (46.8) 26.52+3.26 226 (41.6) 7(13)

x> (F) 1 2.60° 23.21 20.26 22.64 79.10° 148.37 7.03

P{H 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 0.13

ww R TERERE GNISY WY MR R

H—dl 3(06) 12 (2.2) 27 (5.0) 9(1.6) 0 3(0.6)

o | 2(04) 22 (4.0) 44 (8.1) 11 (2.0) 0 1(02)

=4 7(13) 28 (5.2) 53 (9.8) 14 (2.6) 1(02) 0

K 7(1.3) 39 (72) 74 (13.7) 16 (3.0) 2(04) 2(04)

S 6 (1.1) 55 (10.1) 82 (15.1) 19 (3.5) 3(06) 2(04)
x? (F)H 6.90 37.26 40.04 40.72 5.69 5.34

PH 0.14 <0.01 <0.01 <0.01 0.22 0.25

H: N FHE
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F2 SHHE 2010, 2011, 2012 4E MK, 2 BEIMME ., MASTEARHAES (k£5)
Table 2 Comparison of blood pressure, FBG and blood lipid parameters in the five groups at 2010, 2011 and 2012
) ik W (o Hg) B (nn Hg) BT ()
20104 2011 4 20124 20104 20114 20124 20104 2011 4 2012 4F
pai] 544 123+19 124+15 12416 79+11 79:12 8110 508+1.19 538+1.13 541134
o] 545 12720 12615 129+ 16 81£11 8111 84110 527+1.39 5.55+146 5.53+1.33
Fi=4 542 129+19 13016 132£17 83+ 11 84+11 86£11 539£1.53 5.58+1.10 5.64+1.30
Fma 541 13020 13116 13316 84+11 84211 8011 548£1.57 5.80+1.54 6.14£4.45
Fndl 43 132+£20 13314 13615 8511 8710 8810 572+1.82 6.051.73 6.17£2.70
Fi 19.59 3345 3534 22.65 38.59 3252 13.48 18.00 10.52
Pl <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
- AR (mmolll,) TG (mmollL.) 5 TR & AIRIEES (mmollL) R IEE IR (nmollL,)
2010 4F 2011 4F 2012 4F 2010 4F 2011 4F 2012 4F 2010 4F 2011 4F 2012 4F 2010 4F 2011 4F 2012 4F
F-4 462+090  460+£087  478+1.94 074+023 071018  0.74+0.24 210£090  257+0.60  2.09+0.53 1.59+0.39 170 £0.81 141037
o] 484+092  483:083  493+0.88 107033 1.03£0.22 107036 228+088  282£0.58  226+138 157038 1.58+048 135044
F=4 498+1.00  501£090  5.09+092 144 £047 141032 1.34+045 237086  296£0.63  236£1.65 1.56+0.39 152045 1.35£0.46
g 500127 520£089  5.26+1.04 1.93£0.74 1.94+0.52 1.93+0.78 240089  3.00£0.63  234£1.02 1.52+0.39 148038 123048
Hndl 5.16+1.38 553+1.46 530+ 1.13 395271 427279 4224222 232093 2,60+0.71 2.11+1.94 150041 137043 121052
Fi 18.05 37.95 19.87 525.66 659.45 185.85 947 4740 4.56 4.84 28.86 7.94
Pl <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
7 1 mm Hg=0.133 kPa; TG= =1
MENEE, BLETCHE=, W, HEMIBERERL ®3 ARRRE
WA BE 19 HR 43514 1.29. 1.38. 1.39 ( P<0.05, VL3 Table 3 Variable assignment
4) 5 L e TG H— T AU BRI REAR 2 R il
G, = M. KRR H ARy e w0 e
s 2 TG B TR =1, BT =2, TSy
HR 73510 136, 139, 1.44, 1.73 (P<0.05, W#S5) . 1K =3, FIUTSHE =4, 55 F A =5
Mﬁﬁrﬁmﬁéﬁ%ﬁf HEZ TG, cumTG []J3 7 B cmtG e B B MR D,
HRERE (RY) 4358 47731, 484.87, P Sl
2.5 HUBMESMT  ARUCHEBRA MR (n=280) | BB P L 0. 5 -1
Wi (n=69) Jii 2 XATAE LR PR L (n=349) . 1 -~ &0, fol
fRFENg 2% (n=22) SEATHUSM: 0T, 458 EBIR, e 520, ol
cumTG 55 =, = PO, F Ao 50U 5 R A BT 1Y T S
HR HAJFHT (P<0.05, WL 6) . P % 0. £ =1
3 it f25 IR ok F =0, £ =1
Hir, EWANET TC S5IEAE 2 A B O R V5T R K 0. 47 =1

ARG P S Tas il R IE S e
TG 7K X i #8585 B AT A (. FREIBERG 45 >
WL ARSI IR SR 25 B TG K18 5 2 fki A A8 1 ik
SEfERRZ, SCHWARTZ 45 12 BFSEIES 25 I/ TG /K F
T i B SR Tt ik 25 B AE B8 I 2 AR AR 1 f B S

{H SHAHAR % "PIBF5Ei N, 2208 TG K15 IRt TG
S, ABTEJE T fE 5 SHAHAR 25 ') (05T o Ak
FIR A 1/4 R s BRI AR FE . /0 10 A5 08 i 25U AR A E HL
55l kst R AL T S5O AT UM A7 25 57 S5 A . AT

TE: cumTG= =EHM R RERGE

At XF 2 715 Bl & RS B A Bl T (5.0+0.5) 4F
K270 Cox HLBI XU [ A0 M B0, JE28 TG 55 =, U,
LA B B PR AR SERY HR 4350 129, 1.38,
1.39, JESE2S 7 TG K- 5 & IAEsEA 5, Hihss
TG 7K >1.11 mmol/L 7 P A& A A8 & A5 XU 755 -
NAVAR-BOGGAN %5 2 28 5f — 15 3k 15 4F 1 bifi
VIS & B, e A I SRR R S et U 22 2 XU
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R4 LR TC HHEMFBEERAZIC Cox BRI 504
Table 4 Multivariate Cox proportional hazard regression analysis on relationship between baseline TG and recurrent cerebral infarction
X BT 1 LT 2
L TG - ;
SE  Wald x> P1E HR (95%CI ) B SE  Wald x*1H P1{H HR (95%CI )
BTk - - - - 1.00 - - - - 1.00
BRI 036 0.06 40.90 <0.01 1.41(1.03, 1.79)  0.15 <0.01 1.62 0.20 1.18 (0.92, 1.52)
EEHAME 054 0.07 55.04 <0.01 1.64 (122, 206) 036 0.06 40.89 <0.01 141 (1.1, 1.80)
MR 0.65 0.11 58.20 <0.01 1.88 (149, 237) 055 007 55.46 <0.01  1.66 (1.31, 2.09)
RN 075 0.13 65.70 <0.01 201 (141, 261) 061 0.11 56.35 <0.01 172 (1.36, 2.17)
3 1 4
L TG T e :
B SE  Wald x* {8 P{H HR (95%CI ) B SE  Wald x’fi P1H HR (95%CI )
BT - - - - 1.00 - - - - 1.00
R 009 <0.01 0.58 0.60 1.12 (0.87, 1.44) 0.08 0.001 0.69 040 1.07 (0.82, 1.38)
R 0.26 0.03 25.82 0.02 1.30 (1.02, 1.66) 0.29 0.03 19.85 0.04 129 (1.00, 1.65)
SUHMEC 037 0.06 41.55 <0.01 1.46 (1.15, 1.85) 0.28 0.04 34.88 <0.01 1.38 (1.08, 1.78)
SRR 037 0.06 41.00 <0.01 1.45 (1.14, 1.85) 0.28 0.04 35.20 <0.01 1.39 (1.08, 1.78)
e B 2 WEOE TARWRS . PERI; RN 3 AR 2 BEAf EACIE T ARTE . IRBREEHEG B 4 fEBOR 3 JERE EACIE TR RR AR . AL
£S5 cumTG SFRMHILIERAIZIC Cox HLBI XS [ 4347
Table 5 Multivariate Cox proportional hazard regression analysis on relationship between cumTG and recurrent cerebral infarction
1 | fiH 2
cumTG - B >
B SE Wald 2 Pl HR (95%CI) B SE Wald 2 P HR (959%CI)
H— T - - - - 1.00 - - - - 1.00
BT 045 0.06 1688 <001 1.59 (124, 2.04) 040 0.06 “un <001 148 (115, 1.89)
BT 0.54 0.07 53.04 <001 1.69 (132, 2.16) 045 0.06 1688 <001 159 (124, 2.03)
BT A 0.65 0.11 58.00 001 1.87 (147, 239) 0.60 0.09 52,66 <001 177 (139, 2.26)
BRTA 0.79 0.18 8522 001 218(172, 276) 0.83 022 9637 <001 223 (176, 2.82)
. 183 1 4 T 5
o B SE Wady*fi P HR(9%CI) B SE WadyllE PIE HR(95%CI) B SE Waldx*fii PR HR(95%CI)
F-RAis - - - - 1.00 - - - - 1.00 - - - - 1.00
BRI 036 005 4089 <001 142(LI1,183) 028 004 M8 <001 137(1.06, 177) 028 004 300 <001 136(1.05,176)
ST 040 0.06 4220 <001 147(114,18) 036 006 4090 <001 140(1.09, 181) 030 004 3520 <001 1.39(1.07, 1.79)
BINEAMA 044 006 4600 <001 157(123,202) 040 0.6 020 <000 147(114, 190) 037 005 4121 <001 144(1.10, 1.87)
WHEMIE 065 01 5800 <001 1.89(148,242) 058 0.0 506 <001 182(142,234) 058 008 6004 <001 173(128,232)

e B 2 MEIE TARRS . PR B 3 FERIRY 2 SRR RIE TR . AR . IRHR R IR 4 ZERERY 3 3ERE B A IE TR IR IUAE . L
BHPRIRIR S 5 A 5 FERRY 4 LRI EASIE T 384k TG ( HR=1.02, 95%CI (0.96, 1.09) ]

St —

BIRES ENE AT B, cumTG 45—, = PO, HHAM
BUBE R INSER HR 4350 1.36. 1.39, 1.44. 1.73,

WILHELM 25 "V BE5E iy, KW 88 T Fh & i TG 7K
ST BE 2 BOAR A PN B2 B RAR 3 5 S Sl ik ok A A

R AN TR o ABFFEG RN, SR—d | 5 HABUBHE TS5 REEAR S ZTT Cox UK [T 73 Hr4h

S, UL SRR TR IR AE & A R4 )
7 1.83/1 000 A4F . 2.58/1 000 A4E . 3.00/1 000 A4F .
3.45/1 000 \4F. 3.83/1 000 N4, #E—H4T4IC Cox b

B2, WESEHEE cumTG THi, FRAMNESE & Az KUK
THE, cumTG TR A MGAESL AL FE RN ER 20
FE R FE 2 cumTG T S BU M 30k ok e A 1k 25
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R 6 cumTG 5 A MAEFE G AR AU M B

Table 6 Sensitivity analysis on relationship between cumTG and recurrent cerebral infarction

U T 1 SRS 2
cumTG > >
B SE Wald x> P{i  HR (95%CI) B SE Wald x* 18  P1{i HR (95%CI )
Si— TR - - - - 1.00 - - - - 1.00
WHMUEL 044 0.08 47.00 <001 1.53 (1.14, 2.04) 036 0.06 40.90 <0.01  1.40(1.07, 1.83)
AR 046 0.08 47.32 <0.01 154 (1.15, 206)  0.40 0.06 42.20 <0.01 147(1.12,1.91)
EWUHMIE 058 0.10 52.06 <0.01 1.66 (1.23, 2.25) 0.40 0.06 42.20 <0.01 1.47(1.12, 1.94)
WHIAMEL 074 0.16 83.06 <0.01 2.09 (1.49, 293)  0.52 0.10 50.06 <001 1.80(1.32,2.44)
. U 3 IR 4
cumi B SE  Wald x*{i Pfi  HR (95%CI) B SE  Wald x*{i Pl HR (95%CI )
Hi—TAMEL - - - - 1.00 - - - - 1.00
WAL 048 0.09 4736 <0.01 1.58(1.17,2.14) 037 0.05 41.21 <0.01 145 (1.13, 1.94)
WETHMEC 052 0.10 50.06 <0.01 1.61(1.19,2.18) 041 0.05 45.22 <0.01 152 (1.16, 1.99)
BT 060 0.1 52.59 <0.01 1.69(1.24,230) 044 0.06 46.00 <0.01 157 (1.19, 2.06)
WS 0.86 0.24 98.56 <0.01 238(1.76,321) 081 0.20 89.86 <0.01 223 (1.76, 2.82)
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