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Effect of masked hypertension on cardio-cerebral vascular events in patients with coronary heart disease com-
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[ Abstract] Objective To explore the effects of masked hypertension( MH) on cardio-cerebral vascular e-
vents in patients with coronary heart disease complicated with metabolic syndrome. Methods A total of 66 patients
with coronary heart disease complicated with metabolic syndrome proven by coronary angiography in our hospital from
August 2015 to August 2017 were selected and divided into normotension group(n =32) and MH group(n =34) ac-
cording to their 24-hour ambulatory blood pressure monitoring results. The difference in the parameters of 24-hour ambula-
tory blood pressure was compared between the two groups and the major adverse cardio-cerebral vascular events( MACCE)
were compared between the two groups after a follow-up. Results The body mass index( BMI) and waist circumfer-
ence in the MH group were higher than those in the normotension group(P <0.05). The levels of 24-hour mean systolic
blood pressure(24hSBP) , daytime mean systolic blood pressure (dSBP), nighttime mean systolic blood pressure (nSBP) ,
daytime systolic blood pressure( SBP) plateau, nighttime SBP plateau and increasing rate of morning SBP in the MH
group were significantly higher than those in the normotension group (P < 0.05). Univariate correlation analysis
showed that 24hSBP was positively correlated with waist circumference and BMI( P <0. 05). Logistic regression anal-
ysis showed that larger waist circumference and BMI were the risk factors of MH( P <0.05). Kaplan-Meier survival
curves showed that MACCE was significantly higher in the MH group( P <0. 05). Multivariable Cox regression analy-
sis showed that the higher level of 24hSBP and suffered with MH were the risk factors of MACCE (P <0.05). Conclusion
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Overweight and obesity may raise the level of blood pressure and aggravate morning blood pressure fluctuations. The

elevated levels of 24hSBP may be an important risk factor of MACCE in patients with coronary heart disease compli-

cated with metabolic syndrome.
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toring , ABPM ) 1] LI 7 IfiL K 7K ~F-, 28 o] Al A 4%
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& 66 19, Horp 35 26 5], 2 40 3], AF 1% 48 ~ 74 (61.8 =
6.9) % , A1 B% W] 1fiL . < 140/90 mmHg (1 mmHg =
0. 133 kPa) , RIEi2= M E <140/90 mmHg, ABPM
24 h SRR (24 hour mean systolic blood pressure,
24hSBP) =130 mmHg F1( 1%)24 h &7 5K K (24-hour
mean diastolic blood pressure ,24hDBP) =80 mmHg'®’
FEWFTEN R Y00 MH 2H (n = 34) , 45 W05 2 1E 4 1L
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TR AE B , B L 5 P =90 em, Lok =85 emj (2) il
B, 25 I ILB% =6. 1 mmol/L sgBE (7075 2 h I =
7.8 mmol/L, #1 (&%) CHIIZHE IR IR 3) =
ML, MU =>130/85 mmHg; (4) 23 =B H i (TG) =
1.7 mmol/L 8K 235775 (5) 25 i =y % B2 I 2 1 L[]
BE(HDL-C) <1.0 mmol/L; (6) WA # =5 %/d, 4
FR=10 4F, HEBRARIE : 250 1O E e | & 42 52 7 ik
ISR AR O NURESE | SttkO ) a0 A8 2
A g3y U T DDREAS A T E R rp
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1.3 AARIBbRlE  A5E12 h UK H G RREIKIL
INE MW TG Gl I ] Pt AR5 2 g 2 1 9L [ 12 (low
density lipoprotein-cholesterol, LDL-C ) , HDL-C . Ifil. JR
W2 M LEFSFAE AR . AR ATa bn R R BEE B4 A 92k
53 AL (% [K MODULAR-ISE900) Jl 2 .

1.4 ABPM U  SRATCEISNZS i I (MGY -
ABPL B Ut SE R (UK IR A |]) #5147 24 h
MR WS T2 s A B DR AR TS
FITAE, 1R (07:00 ~22:00) Jl& 1 ¥/0.5 h, 78]
(22:00 ~07:00) I £ 1 Y/, ik il ZU3% 20 B A 4
WS, B RAIE 6 ~8 h BEMR ., 4 KAREEL >85%,
ARG W45 s 70 ~240 mmHg, §F 7K % 40 ~
150 mmHg, [k 20 ~ 120 mmHg, J i X 32 5 57
TR 4% LabVIEWS. 2. 1 ( Spacel.abs Medical
Incs. ,Redmond , WA) 43 #f ABPM %3, 15 JeAR 4
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JE(nSBP) % [E]°F- %7 5K s (nDBP) 24 h ~F-¥ 5 ik
JE.(24-hour mean arterial pressure,24hMAP) | [ K-
Y13 ik I ( diurnal mean arterial pressure , dMAP) 7% [f]
SE5 3 ik JE (nocturnal mean arterial pressure, nMAP)
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G RGORIRAE o 25 =iy 200 L3 F4F (major
adverse cardio-cerebral vascular events, MACCE) , it
ST IEAL SR A I ], AR O WLREBE il A
BULIRTEAET . FIWTARAE: (1) 2P0 IR, &5
{15t o st ] 5 AN 1)) 5 % SO S < R sl 1
B RA SRR, AT O 2 A E UL A
PFHK ST BedfimsiUE AR =1 ~2 mm g%, H
UESEE -1 SILES 8 A-T Tk (2) iz, 3
A RGIEIR RME, IFE55 Mk CT 53¢ MRT IESE
L7 SGileedrik W SPSS18. 0 GEit kit 4k
PaAb T, T ORI B £ AR 2E (v £5) R, 2]
FOBR LR ¢ R, THECRERI LA 73 % (% ) 3=
AL BRI X R HIDGSMTR T Pearson 4]
FH, A4 M % F Kaplan-Meier [ 2k & Log-rank
LRy, A= A7 1) 52 e PR 2R 70 B 4 Cox [ IS AL
P <0.05 AERAGIE XL,

2 FR

2.1 PR RRABORIEE MH AT 54 (body
mass index, BMI) | & [E 7K V5 T IE# R4, 2 7
AGETARC(P <0.05) ; AL HAL Bk U AL
EFRIGEIFEX(P>0.05), g1,

K1 HABRHFEETRALE(xx5),0(%) ]
qow B S L BMI 1 g (QJF HDLC IDLC REEER
4 (%) (kg/m™) (em) Wi (mmol/L)  (mmol/L) (mmol/L)
MH 41 34 13(38.2) 21(16.5) 61.5+7.2 25.9+1.7 99.1x5.7 10(29.4) 23(67.6) 1.0+0.3 3.2+0.8 5.1x1.0
EWIMELL 32 13(40.6) 19(59.4) 62.1£6.6 24.3x1.6 94.2£53 9(28.1) 20(62.5) 1.0x0.2 3.120.9 50=x1.2
1 - 0.039 0.331 3.957 3.648 0.013 0.192 0. 000 0.478 0.288
P - 0. 843 0. 742 0. 000 0. 001 0. 908 0. 661 1. 000 0. 634 0.774
4 7l 18 TG IR WHEMAES  MREA T LA 1M PR B2 LPERGE 2EFKE 2ELF
(mmol/L)  (mmol/L) (%) (mmol/L)  (pmol/L) (pmol/L) (mmHg) (mmHg) (bpm)
MH 4] 34 20210 7.3+1.7  6.9x1.6 47=x1.5 73.0£19.2 338.4+81.2 124289 73.2x9.1 77.5x14.7
EWIMEL] 32 2.0+1.3 7.0x1.2  6.9£1.9 5020 72.6=256 3351£119.6 122.0£8.1 73.3+8.0 73.7x14.9
1 - 0. 003 0. 824 0. 092 0.731 0. 068 0.129 1. 065 0. 063 1.049
P - 0. 998 0. 413 0.927 0. 467 0. 946 0. 898 0.291 0. 950 0. 298
aom i Pl i i (L2 A LVEF FS LVEDD LVESD
FUmIDEAR  SENHAS 7T B AR BELIH 7] (%) (%) (mm) (mm)
MH 4] 34 16(47.1)  34(100.0) 19(55.9)  33(97.1) 15(44.1)  64.1£5.5 36.2+52 50.0+6.4 43.4:4.5
EHIMELL 32 13(40.6)  31(96.9)  16(50.0)  32(100.0)  15(46.9)  62.6+5.4 36.5x4.6 51.1£6.2 44.7x4.5
17 - 0.277 1.079 0.229 0.956 0.051 1.110 0.228 0. 669 1.163
P - 0. 599 0.299 0. 632 0.328 0. 822 0.271 0. 820 0. 506 0.249
2.2 WAEE 24 h G BMESE R MHA 4, ZFAGRITFE (P <0.05) ;MH 4] MAP %24

24hSBP \dSBP nSBP | [ K W45 5 & 1 18] W 45 [
V-5 KRR AR A s b R R 4 1 T IR I

KRR T IR MR AL, 22 5 A Gt RSP <
0.05), W2,
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)2 WHARZE2X4 WSS MESIR(xxs)
e O eSS oS 1 S o A 17
MH £ 34 133.0+7.9 135.9+8.7 128.8 +10.3 146.7 +11.9 121.3 £10. 4 14.2 9.5
IEwIMEL 32 111.4 £7.0 113.9£7.3 107.9 9.1 123.9 £9.9 100.3 +7. 8 7.5+6.8
! - 11. 693 11.163 8.727 8. 453 9. 264 3.311
P - 0. 000 0. 000 0. 000 0. 000 0. 000 0. 002
R R R R M
MH £ 34 96.1+7.4 98.1+8.5  93.4+8.2 107.2 +10.3 87.1£7.9 7.6£5.9
ERWMEA 32  837%54 850x6.1 82.0%6.7 93.9+9.0 76.5 5.9 3.9£3.6
' - 7.740 7.226 6.200 5.542 6.115 3.125
P - 0. 000 0. 000 0. 000 0. 000 0. 000 0.003
MH 4 34 75.3 £10.3 77.1 £11.0 72.9 +10.2 83.1£12.7 68.0+9.4 6.7 £5.6
EHFIMEH 32 68.1x6.7 69.6+7.4 66.0 +6.9 76.4 £10.3 60.9+7.8 5.1+4.6
! - 3.435 3.286 3.243 2.378 3.339 1.283
P - 0. 001 0. 002 0. 002 0. 021 0. 001 0.204
2.3 24hSBP 24hDBP S5 HABFEARAH ST BA 2.5 BTSRRI R BEVIESR TR DT, P

AF S B BMI, 25 B B | & JH & B2 TG\ LDL-C |
HDL-C . [ JRER 43 31| 5 24hSBP . 24hDBP 347 Pearson
FHAPES AT, 45 R 7R 24hSBP 5[ (r =0.381,P =
0.002) % BMI(r=0.416,P =0.001) £ 1IE /36,
REERTGIT2EE X (P >0.05),

2.4 MH g R R DL MH Sy AR (F =
1,76 =0) CKRAEH RH % PR B FEL  BMIT, i fIH (]
[z TG .LDL-C \HDL-C , IfiL R BR 44 A Logistic [a] /3
Bro ZB MR A = 1, R =0, M5 PR =1, 3k
BEPRI =047 0% [l . BMI, G IH [# fi# TG \LDL-C |
HDL-C | il JRER /K- Rt s ookt 453w, Bk
B (OR =1.155,P =0.031) fI BMI(OR =1.679,P =
0.032) /& MH faf R R . W3k 3,

%3 MH %7 F £ Logistic [ )3 547 45 &

£ BIHRE(B) SE Waldy? P OR 95% CI

A -0.038 0.050 0.588 0.443 0.962 0.873 ~1.061

L] -0.528 0.704 0.562 0.453 0.590 0.148 ~2.345
BRI -0.124  0.657 0.036  0.850 0.883 0.244 ~3.202
JEEE 0.144  0.067 4.668 0.031 1.155 1.013 ~1.317
BMI 0.518 0.241 4.616 0.032 1.679 1.047 ~2.694
SO -0.027 0.870 0.001 0.975 0.973 0.177 ~5.354
TG -0.011 0.325 0.001 0.973 0.989 0.523 ~1.871

LDL-C 0.499 1.058 0.223 0.637 1.647 0.207 ~13.102
HDL-C 0.421  1.528 0.076  0.783 1.523 0.076 ~30.431
IR R -0.002 0.003 0.300 0.584 0.998 0.992 ~1.005

Bk (21.3 £6.0) A 7 il & E MACCE, KA iE
B 2 5] (1l 2, 1 e LR SE ) , MH 2]
5 (3 A<, 2 450 WLEEBE ) , 4] MACCE & /4=
R R TG X (6.25% vs 14.71% , ¥ =
1.243,P =0.265) o W 1M T 7341 BH IR o W 0 |
FEl \BMI 45 [ Z2 94 A LE A7 53 BT, Kaplan-Meier 445
R, MH 5 & A2 MACCE JXUBS % 1E & I R 41 5,
ZRAERIFE X (' =4.347,P =0.037) , WL 2,
LA MACCE Shy [R5 5, B 4F iy W A0 R 2 PCTBE R
I LR 4341 Wl BMI, TG | LDL-C ,24hSBP i /=
egi e EIREE R EG A Cox BT HT, 45 R BN,
B MH 5455 7K F- 1) 24hSBP J& MACCE &4 1)
fEREZE . W4,

1.0
0.8
% Log-rank P=0.037
&
B 0.6
m
Q
§ 0.4-
e - IR U2
0.2 - SRR ML PR
-+ Eﬁﬂﬂ%ﬁfﬁ - Mg
o0 -+ WATREPERS LFEZ - 5k

T T T T T

0 10 20 30 40
Bfiviita) (ASH)

B2 W4KL MACCE £ 7 i & B
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# 4 MACCE v [H % i Cox B A 4 R

BHoo% B SE 4 P HR 95% CI
ARy 0.018 0.022 0.644 0.422 1.018 0.974 ~1.064
A ~0.081 0.342 0.057 0.812 0.922 0.472 ~1.801
PCI ~0.109 0.340 0.104 0.747 0.896 0.461 ~1.745
B 0.463 0.336 1.893 0.169 1.589 0.822 ~3.072
MH 0.952 0.336 8.041 0.005 2.592 1.342 ~5.006
o ~0.005 0.027 0.039 0.843 0.995 0.944 ~1.048
BMI ~0.071 0.101 0.500 0.479 0.931 0.764 ~1.134
TG ~0.067 0.124 0.293 0.588 0.935 0.733 ~1.192
LDL-C ~0.662 0.460 2.070 0.150 0.516 0.209 ~1.271
24hSBP 0.023 0.011 4.479 0.034 1.023 1.002 ~1.045

i RS . _E T - 0.009 0.020 0.184 0.668 0.991 0.953 ~1.031

{Iﬁﬁmﬁfﬁ”ﬁﬂﬂ% =1,% :0;%}/?%:7% =1,% :O;PCIZIEIL__‘ =
1,75 =0;MH: & = 1,7 =0; 4§ BB . BMI. TG .LDL-C 24hSBP #I
TR 1 T3 i R

3 it

3.1 MS Z—Z DI R IR L & i LA K IR S
ARG KR R PRI (BT , 3 28 PR R B {2 i 3l ik
SRRERE AL 1 R A I 2 BRUBE PRI I FE RS R 2%
MS H [ A — AR O L A BRI FE R R 2R, B
IRE GRS 5, BT LI A MS FRoj“SE T DU
Z27 (o BUE B v AR L = TG IALAE e i s ) o
AUEHEZRIT, MS £ 35 02 & A0 I 78 92 95 1) v i
B, SR MS AHEAA LL , HORE FR L0 10 78790 A0 2 BURH R
3 11 80 12 Sk 2 48 o i B A 2R L L 5 AL
LA IEVEIG IS & R R 2R O R BV HAZ HAR
Y i oY e S o W= g s 11| WA 0 A
1R I & A2 XU 5 LA LDL-C T i k4 5 14 1 g 57
SES KA IE fL B EE M SR N &R, i TG /K
Pt AT e 2z s LDL-C 8¢ HDL-C (4544
M HA B KRR AL AR 0

3.2 ABPM BdE 0t A IR G — bR e, &
SR PRECT V8 LA [ 2 B ) i 53 3, A B AE AR e
AN RS s ) G 1) s A7 7E 22 57, 3X 2306 B30 2
T RE R o OUEE 1y R AR TR A 4 R NI B i R P[]
PEATAEXSFRAE AT, T A5 21 () 1 e S50 8 17 e K
A RETE RG A B A L . H AT P54 T MH 3]
A MR 5 560 i A I MS A OGP I 58 482
Do ARFEES R Wow, X TS I MS B,
MH 25 i) BMI % Fl 7K ~F- w8 1 5 1L Hs 28, MH 41 1
KM He V-5 7K 7 W 5, T R M 5 3l (G2
T Rl e R ) B R . RS L) 24 h
M H K72 S MH, Jy AL X 24hSBP 1 24hDBP
AT B, 45 2 i 7 24hSBP 5 L[] ) BMI &2

- 749 -

TEAHSG, Logistic [a1)5 73 #r 7R K #Y BMI FHE [
& MH & AR 7 fa s R 2R .
3.3 DIEBFSE S WORAR Y OB PR S5 R B A fil
MAE D REFRAR At 2o 5 s, sy o s A )
M Bo AZERESHT 1 o, MH SR R0 i 1
BRI RAEMEZRFZE, 24 h i EKFE L MH,
U ik AT 65 AP 0 A XU A T IR 41 2. 09 £,
TR JR M J0 S0 s ) 388 55 0 I TS R L kg 24
H A A ST ARG . ASBFSE BT X MACCE AHOCH 3R
#E4T Kaplan-Meier A= 77 53H7, 45 R B, MH 85 &
A MACCE (1) XU i T IE # IR 2H (P =0. 037 ) ; Cox
B 7047 {78 MH 2H MACCE [ % AF IRURS: S 1 1M
FELLIY 2. 592 i, 5 LLAEBFFE ) 45 R AH {215 24SBP
TP = & MACCE kAR fa i R 25, 24hSBP 44
n—AFriE2E , MACCE &A= X im 1. 023 f%, H
I, MH AL A 58 208 28 Wl RS AT A %2
B, X AT RE S PR JE B v I LR AR L
I AE D RE AR B & R AT SR 2y P
FEZ 45 E5K 25 2245 (renin angiotensin system , RAS)
WSSO ST 6T MS B, Z1EAE EA A
R, TR I B T R 1 R v ke 2 B R A 2
PERRS . ABFTE 4SR5 LI IE > AR, R R
TH R b T B O i L5 S i fE R R &R
X AR SREA BN O, B A2 R, 2478
MS BT 5 18 T BB REHE SR AR AR (EX T
MH % AT IR 24hSBP /K F- 5 0k H £ 56 &
), 1M 24hSBP $2EF /KPR 234 1 MACCE &
A XU, Bz | B, LYK, A A5 Sy [l Jast 4 A
I8, A B HA — 5 Jmy B, 328 3 A 4 45 ) AL, W] i
SN TS W R — & 2, B 9T 4518 10 15 B R A
A THTHEPER 58 DAUESE

25 bRk NE AU M AR A 5 i Y 2
B, HAS MR KFRR Y. MH I RAE R A
B, 25 2 5 A, 8 AN BB AT B S a2 W A
I A ECO NI S R . AR DT ST R
— P A AR/ 3 B IR . PRk, B
THIAE 7 2T B, 4ERR @ B, ANCE F T IR
P, 0 Hadk w] DARGEAIR MH AR i L 7K P B O i 1f
PR R AR

S ik
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