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combined predictors
[ ABSTRACT]
improve the predictive efficacy for major adverse cardiovascular and cerebrovascular events ( MACCE) in prehypertensive

Methods

Aim To evaluate whether remnant cholesterol combined with traditional blood lipid parameters can
patients. The clinical data of 421 prehypertensive patients who underwent coronary angiography for coronary
heart disease or suspected coronary heart disease in General Hospital of Northern Theater Command from 2004 to 2014 were
retrospectively analyzed, and various types of data before coronary angiography were recorded during hospitalization, inclu-
ding basic clinical baseline data such as age, gender, height, weight, blood lipids, and blood glucose. A total of 95 pa-
tients were included in the case group when they were readmitted due to MACCE during long-term follow-up ( follow-up
methods included but not limited to telephone, SMS, etc. ) ; 200 patients with prehypertension but without MACCE in the
concurrent cohort were selected as the control group.  The differences in clinical baseline data between the two groups were
analyzed and compared, multivariate Logistic regression analysis was performed for various lipid parameters to determine
their OR, receiver operating characteristic (ROC) curves were used to analyze the predictive value of various lipid parame-
and MEDCALC software was used to compare the
area under the curve of traditional lipid parameters and combined predictors. Results

total cholesterol (TC) ,
remnant cholesterol/HDLC, and LDLC/HDLC in the case group were significantly higher than

ters and combined predictors for MACCE in prehypertensive patients,
The levels of remnant cholester-
ol, low density lipoprotein cholesterol (LDLC) ,
cholesterol (non-HDLC) ,

triglyceride (TG), non-high density lipoprotein
those in the control group, and the number of patients with high-salt diet and diabetes in the case group were also higher

than those in the control group, and the above differences were statistically significant (P<0.05). The results of multiva-

remnant cholesterol/HDLC, and
LDLC/HDLC were all independent predictors of prehypertension patients after adjusting for gender and age factors ( P<

0.01).
the occurrence of MACCE in prehypertensive patients was 0. 704, while the AUC of remnant cholesterol or other lipid parame-

riate Logistic regression analysis showed that remnant cholesterol, non-HDLC, TG, TC,

ROC curve analysis showed that the AUC of remnant cholesterol combined with other lipid parameters in predicting

ters in predicting the occurrence of MACCE in prehypertensive patients was less than that of the combined predictor; compari-
son of the AUC of the combined predictor with the AUC of lipid parameters alone using the DELONG method revealed signifi-
cant differences in other AUC except for non-HDLC (P=0.054) , which showed borderline positivity (P<0.05).
clusions In prehypertensive patients, LDLC, non-HDLC, TG, TC remnant cholesterol/HD-C, and
LDLC/HDLC are independent risk factors for MACCE in such patients.

nant cholesterol combined with other lipid parameters has a better predictive value for MACCE in prehypertensive patients.

Con-
remnant cholesterol ,

The combined predictive value constructed by rem-

R S BKAE L B3 (EAS ) #E 2019 4F LAR 5
SRR TR TR TS 5% 43 IE [ B ( remnant choles-
terol , RC)) W 7E TR 2l K o5 A Al A P o R 5 S8 35 1) —
G R AL, FEd RC AT D I 2 s e o SR
MM RIS o ITAEAR AT I, S A FE B A2 I
22 i i 25 1 AHIET 5 (low density lipoprotein cholesterol ,
LDLC) B L, #7376 O SR B TR A B e R A 2R
FFA KO L% F 4 (major adverse cardiovascular
and cerebrovascular events, MACCE) FIXU: ., tHoh, —
86 LDLC ZKF-IEH #Y AR H IR ATSA & AR T O
PR . X B B afiE ] LDLC © 2N B il /2 T
B s P O R T R oK X R ER TR
15 % & I8 25 H H [# B ( non-high density lipoprotein
cholesterol ,non-HDLC) \LDLC THm j@ﬁ( triglyceride,,
TG) A EEE (total cholesterol , TC) S54& 4t Il G G
PRI DAAI AT5 A A S BOAR 3l Dk 585 B B8 1 1 0 I
T AR B AR 2 . Varbo 45 5@ i %) 6 J7
RNEAT BT BE PR BB BF 5T 48 1, RC 5 AR AR
JEE G RE S B UIAR G, B RC T4 1 mmol/L,C X

W 25 [ ( C-reactive protein, CRP) /K-35t 2 Bl 2 T+ 5
37% {5 LDLC S04 2 B X RS L, 11 SR A S
JLAE Bl JUk s o 5 A 1 R v 473 2 E A €, BB RC
FEINPRTEE Lo o 155 2E Jo€ 7 T 1 52 R HE — VR R
%Jﬂlﬁﬁﬁ%ﬁ%%i?ﬁl‘éﬁﬂ%ﬂs@]%}[ﬂlmﬁﬁﬁi’?ﬂfﬁﬁ
i EI S R AU TR A EAb T — D RS
BB ‘S‘Hﬁ%‘iﬁﬁﬂﬁﬁﬂﬂﬂﬁﬁﬁ%li, 10}
L s 7 39 8 o HE S i A e i ) X A
BRI o BT LA OG TR 1 26 A8 1Y 1l AR K P AT LA —
SERRIE LB MACCE (194 42 R, A5 B 7
i RC 5l IR £ 8¢ 1 B8 78 #5 [ non-HDLC , LDLC |
TC TG , LDLC/ {m % B Ag 25 11 I [5] B ( high density
lipoprotein cholesterol, HDLC) .RC/HDLC ] -4 Fit
P& 1 0T v 1 FE HT I R & AR MACCE HY B A% 6E .
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HATEWR S kB R EXE R AN NET,
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A g i A | B OIR IR 2 R RGR R 45 A 1E | Addison
X GEAME REHRE A LENAEE,DFEK
MERANER TR AEGR BN AL, QK
ARERR M EEEE WA,
1.2 B{RIKRESEX

BBy — Al R TR L R A
EREH AR EEE BEEHBANE BRA
¥ MmEAKF AFEIBR(REE REE) AR
REBERE, TARAAFNBAREERER
o i %A & E R S T R Ol 3 R B A
R A, A M E & % HDLC, TG, TC, LDLC,
RC .non-HDLC .RC/HDLC .LDLC/HDLC ### t i+ 4
HKAF, 2019 WM 20 Bk AL th & (EAS) & A7 i i
fe @ AL E RC it E 7 % % RC=TC-
(HDLC+LDLC) , non-HDLC = TC-LDLC, & i1 /& ]
B £ ETE AN T A S BT B R A B
AERSFEARMER TR A Z K% E
120 ~ 139 mmHg(1 mmHg=0. 133 kPa) 7 ( 2 ) 47 %
JE 80 ~89 mmHg; RC & X :RC ¥ & & H i # B Jig
EATWNEEEAE, EFHFRFTEN RCKRE
WK% M5 & & B & B (very low density lipoprotein
cholesterol, VLDLC) 36% ~48% th ¥ 8] % £ ik & &
Al 2 A (a) P2 w302 2 B B ; MACCE & 3 % R
PEFE T AE BOBE M ALAE B 0 RO R TR SF A
ZEE MEF;REFEEL.FHERREED 1
X, HE S ROER A =1 4 IR A BOE BN B R
O BT R 1 AN A 2 AR S L B AR E A
w75 g, HFERER AR 270 K, LS5 5
e EN B FHEBEBNESS g,
1.3 SitESH

5 | SPSS 26.0 f# MEDCALC 4511 3 14 4 41 %%

oo MELEAPTUITEFB U ves X7, F 4
AR B ¢ A 3o BRI (% ) R T, T4
BB R e, FAEZ A &3 AR RO g
KX B 480 % e K A Logistic B V3 ¥ AT 247,
K %R # TAEFRAE (receiver operating characteristic,
ROC) iy % ¥ & 2 i fig 38 A7 x4 & o & o7 31 &8 & &
4 MACCE Y R GUE B 5+ JE o A 2 Bk A 9 B T
HA EFITEH ROC & T @R, W 2 FI N
., KA DELONG i ¥ Bk & O E & 5 5 i 1% 5
o flg 46 47 B9 ROC oy & T 8 AR FATH A, W P<0.05
HEFARITFREXL,

2 % R

2.1 FAIGKERIEE

5 19 4 H # () RC,LDLC , TG, TC , non-HDLC |
RC/HDLC % LDLC/HDLC B & &5 T 4 | mh ik
L) A PR AR LU R R A, 2 R E
HEI#E X (P<0.05;% 1),

F1. MARE—RIERZTHNIL TR ELHIRE
Table 1. General clinical data and laboratory data of

patients in the two groups

Xof R o I 4

BH (n=200) (n=95) P
R 58.94+7.30 58.45+6.86 0.58
AR (kg/m*) 24.44£2.86 25.13£3.03 0.06
RC/( mmol/L) 0.64+0.28 0.81+0.51 <0.01
LDLC/ ( mmol/L) 2.17+0.50 2.59+0.92 <0.01
TG/ ( mmol/L) 1.61+1.13  2.24+1.92 <0.01
TC/( mmol/L) 4.03+0.76  4.68+1.23 <0.01
non-HDLC/ ( mmol/L) 2.82+0.57 3.40+1.03 <0.01
RC/HDLC 0.57+0.30  0.74+0.67 <0.01
LDLC/HDLC 1.84+0.48 2.12+0.79 <0.01
HDLC/ ( mmol/L) 1.20+0.28  1.27+0.38 0.11
8%/ (mmol/L) 5.91+2.18  6.83+3.97 0.10
JRZE %/ (mmol/L) 525.98+135.25 502.11£170.61 0.19
ZE0E N/ mm 45.22+4.11 45.30+4.97 0.89
LVEF/% 0.65+0.64 0.64+0.74 0.16
B/ [ H(% )] 120(60.00)  50(52.63) 0.23
WA/ [ 5% ) ] 80(44.50) 45(47.36) 0.64
YA/ [ (%) ] 26(13.00)  14(14.73) 0.68
EERE/[H(%) ] 94(47.00)  68(71.57) <0.01
STECIRFMEE/[1(% )] 49(24.50)  25(26.31) 0.73
BERRIR/ [ (% ) ] 55(27.50)  42(44.21) <0.01
PCL/[ (% ) ] 59(29.50) 35(36.84) 0.22
iﬁ%ﬁ?ﬂﬂ(ﬁﬁ/ 38(19.00) 23(24.21) 0.30
LA/ [H(% ) ] 20(10.00)  29(30.52) 0.15
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2.2 RCFfEGMAEHERMNSLETNBHEEEL
4 MACCE HyLb{ELE

TEREH 1 BYRTHE T, RC LDLC .non-HDLC . TG .
TC .RC/HDLC & LDLC/HDLC ¥ 0] 1 Jy & Ifi & fif
W H KA MACCE Pz B 7 (£ 2) .

% 2. RC.LDLC,non-HDLC,TG,TC ,RC/HDLC X
LDLC/HDLC Hill &5 M ERTH B & £ &
MACCE HytE{EEE
Table 2. Odds ratio of RC, LDLC, non-HDLC, TG,
TC, RC/HDLCand LDLC/HDLC in predicting
MACCE in prehypertensive patients

AF ik Xt B ZH A P
RC

HHZE OR 1 3.136(1.579 ~6.231)  <0.01

iRy 1 1 3.098(1.551 ~6.188)  <0.01

i) 1 3.023(1.433 ~6.375)  <0.01
LDLC

HHE OR 1 2.623(1.714 ~4.013)  <0.01

FEAY 1 1 2.627(1.713 ~4.029)  <0.01

Y 2 1 2.623(1.675 ~4.106)  <0.01
non-HDLC

HFE OR 1 2.784(1.900 ~4.077)  <0.01

A 1 1 2.784(1.895 ~4.089)  <0.01

I 2 1 2.751(1.843 ~4.107)  <0.01
TG

HHE OR 1 1.380(1.118 ~1.704)  <0.01

A 1 1 1.377(1.116 ~1.701)  <0.01

AL 2 1 1.277(1.007 ~1.496)  <0.05
TC

HHZE OR 1 2.097(1.548 ~2.839)  <0.01

I 1 2.128(1.546 ~2.929)  <0.01

R ) 1 2.091(1.552~2.819) <0.01
RC/HDLC

HHZE OR 1 2.235(1.279 ~3.905)  <0.01

AL 1 1 2.341(1.328 ~4.127)  <0.01

I 2 1 2.067(1.129 ~3.782)  <0.05
LDLC/HDLC

HIHEK OR 1 2.063(1.362 ~3.124)  <0.01

i 1 1 2.205(1.444 ~3.367)  <0.01

il 2 1 2.022(1.281~3.092) <0.01

TEBERL 1 g ME VR ANAE i B0 2 = B0 1+ (R s £ MR
T IR R e L

2.3 RC.HEGEMEEENENEGMPEELE
MACCE #gFm

2.3.1 RC. ® % o f5 45 47 69 ROC ¥ & 5 #7

RC . LDLC . non-HDLC , TG, TC , RC/HDLC , LDLC/

HDLC B4 F00 [K 7 ) ROC il 28T 1 F2 43 1) Sk
0.569 .0.641.0.670.0.6140.658,0.541,0.594
0.704. & RC 5 RC/HDLC LISk, A ig4n B 4
TFE L (P<0.05;18 1),

1.0+
0.8 p /
=7 %
1/ yZ
0.6 ’
i el
ﬁ [ e —
04 iz —Ta
iy TC
i n%?/#DDLLCC
0.2 — ﬁDLC/HDLC
f — BEMUEF
= — BEL
00 1 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0
1-$3RE

E 1. BXEFEF R &S MASIEFRA ROC MZ 517
Figure 1. ROC curve analysis of combined predictors

and traditional blood lipid parameters

2.3.2 MXIEARE ROC WA TaEARLER  BEE
AT R - 5 &G AR FE R i ROC e T AR L
5 &, B 5 non-HDLC Y &R i R 22 5% 4
e SO, KA A et 22 7% (£ 3) .

= 3. HXIEIRA ROC ML TEM LR
Table 3. Comparison of area under ROC curve of

relevant indicators

A b

s 4 95% CI p
fitb ER R 6
A3 R T H
Eécn BT 135 00393 0.057-0.212 <0.01
VAN ol
B BUNET 0.0623 0.0270 0.009 ~0.115 <0.05
LDLC
XA TR
?ém BRI 080 4 00383 0.014 ~0.165 <0.05
A ﬁ:m 7
?z“ FETEE ) 045 6 0.023 00,000 5 ~0.090 6 <0.05
Y AT R
A BINET L 0.034 0 0.017 7 =0.001 ~0.068 7 0.054
non-HDLC
B4 A - L

-1 .04 .078 1 ~0.24 .01
RC/HDLC 0.163 0.043 3 0.078 0.248 <0.0
B4 A - L
LDLC/HDLC 0.110 0.0356 0.040~0.180 <0.01
3o #

(%
RC JC o 52 56 4 P 4 BV el A58 7 203K
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15,1 HE 2 A W8 R X A T8 19 RC A
23 5% M) OGO 1L A5 95 95 1 T 2% B (R HR S TG
=1.7 mmol/L B}, IR T RC 5925 % 1 i 15
RC M%) ), X RRRR T 345 RC X — 8 bR T
SOEAERY AN W0 3 B A AR I PR v vz
BAREYE, BRAEOFSR R W] RC 78 Bl i O IR AR |
HNE BRI | 32 BN KRB 2 A5 O I A 9 0 T R #E
FEEEMY , AL RC.LDLC non-HDLC |
TC . TG .LDLC/HDLC .RC/HDLC 4 4 &5 IfiL J5 1 8
HRA MACCE Mfal N2 R IETR 4N E )5, b
IRFRFRATIER Ay e T 9 58 & A= MACCE il 37,
fake R Z , HA RC ) OR {H4 3. 098 (#&7 1) , 7¢
ST IR 6 A s, X U T RCOXE 7 I Hs i 9 AR
FRA MACCE AEEZEMIEN., Za i
PR 5, —J7 1 AT e 5 v I i AR AR Bk Ak T
RMREA K, H—F AT RES RC 2 sh ikl B
WAL A 52T . ORC Wi A% LDLC ARREHE A )
Jk P (3 B HE LDLC 12, i T8 & TG 1INgE
PRI R, HtE A2 2 BB, 253X 28 TG B 73 fif
Jei , v [ P A P R v R R 3 ik o A
il QMEMAEENE, RC ¥ & Bl i 3% b £ 58
HIEALIE R 1, oA 1% LDLC IRRE TS AEAR A E— 2
A4k (B 5 LDLC [AIAEH A 4 FAE 2l koot +F Al
fERIYER . GRC RES| ALK EE & AE A AL AT REAE T
HCER B W 0 B 2R 1R D B B A D L
oy A At 23 T B BB, X 5 TR A T AR T B
JRERI e R AE , @AM, =K1 RC ATRES Y
B A5 03 5 1 Bl DK BE 4 9 A O, 4 2 1 A AE B T fig
S 5 0 VLA ARk B G A KR A N B A
TG Fl RC & FEA G (H BRI AT M, TG &
Il R b8 UL HE A%, T AT AE R RC T 1Ak
Y, G IR 27 T B e it TG K-Sk s RC Ay
.

AT E U RC 5 HAWAL G LA TE R as G 44
ALK A 0 AR A O DE Al R AT R R AR
MACCE YU, 45 ER B 56 mT LA 1 12 W 1)
SERE IR I8 T AR R 1Y RO (RS
T A -9 AR AL e i R BN IR IS, AR 5T
SIS 2 L =TT Logistic MIIAREEI# 7 RC 51
AL SN IR TE bR RS TN 7, 223 ROC R 26,
g5 R BRI PR 7 ) i 4R T T RUR 0. 704, RAUE
K 64% R SERE R 70% , YT BRA LG 48 bR 4 T
MLRE, 28 ROC M50 e , B4 Tl &1 4 F50
W28 b Al i B 48 B Sk ) TN AL BB BE AR, R
FETE MEDCALC KXt ph 28T i A H B st & B 7

M F5 non-HDLC )25 % G124 X, (H )& H
PHE &G FHYE (P =0.054 ) , 25 16 dF— 5 B ke
Adt, HES RS A G FE L,

FR IR I AR 3 R AR A T AR RE RS T RC T
L 2GR B RRE SN, BT A Y il e A AR
H I RC TR N3 SR B R 72 1 RC KF,
FEAIK MACCE B9 & A XU . 2019 4FERRUH ) kb Ak By
23 (EAS) BT & A i I i 5 45 B 48 F A b E = 18
RC=0.9 mmol/L %5 RC=0.8 mmol/L "] #i
SR BEAERIE R, e R TT AR T 2 A T
DI SRR 1Y RC 7K BN 1 B IE 45 44 1
R R R B U R T L AR
TS B D TG 2 AR o TS 700 EL A R AT Y BEAIR
RC MRCR . R B ETIG R X T B RC B93RIT
FE it v JC 58— e, (AU Y12 B il R A B
A RC 54 T 0 B R R gl it e 4 il it
FKEFER RC K, X0 LITE—E R LRk
BE B JE R AR Sl Bk KU

DAFE— S AF 5 1A SRy 68 R 3 ok o A 5 £ 14 0o
FRY % B AT AE S HDLC ACOF i A 561 N
HDLC Rl 0 R IR &R . (HZ 5 2 W58 R
WIFt e HDLC Jf 2K AE R4 Ao I 45 95 9 19 & A XL
B e BT A R AR A I R 3 T K
SRFEFJAE AR LDLC I, I 40 = i B 42 21 A9 AR
P 7E—28 LDLC 7KV B0 1 el O R A v,
FJ& LDLC K IE & I BE, HARSR A7 & A )™
SR B B AR RS . R4S non-HDLC B 28855 A
FNF 22 E KA IR B 2 e 07 (R R AR AR
1557 LDLC, Frll RC A9 H 5 % B AR A I PR
TR B, L JG IS S A A BRG BEIL R 2 1 i R AE
RIHFFE 458 1 #BUERA T RC 26560 i B0
YER . BRILZ AN, ASBF 5T 3 S il g HAE a0 A B
LWk % 4, oA 38 & LDLC/HDLC if /& RC/
HDLC, AR ELHE SV 1 B3l bk ok fif AL X F ApoB 5 f
PriEZE ApoA B FLSLNE B 3 L B4l Y i B
FEPR A E

AW FEAFAE— 2 1 Jmy B, 1508 vl 5 181 ) ]
WFFE AU BR ], JFCAE A8 [ A BB, oA H
PRI ok, AL E B AT B A
FHT T 25254, HJGHE v WO 4E 21 5 3 (6 R AT
2y BRI 7 R A R A ) R o A A R, X 1T g
SXREMAFS A3 1RG5 A 0 TR0 % RE ; f S, PR RR A i
RRL , AR B9 1 — S 5 SR 2 B A BH 1, =2 5 T ok
— KA R I

A 5¥ 45 S 2 B, A i I AT A R E P RC
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LDLC . non-HDLC , TG , TC , RC/HDLC , LDLC/HDLC
IR % MACCE Ry ST G I & RC Bk &
S At 1t 4 A A ) BB A T %o v ot 40 R
H R MACCE HA I BN A
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