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U-shaped association between variability of remnant cholesterol and risk of cardiac

conduction block

CAO Liuliu", LI Man”, WU Zhaohui', ZHENG Weiguo', WANG Baohua’, ZHANG Li', ZHAO Maolin', LI Peng',
ZHAO Haiyan’, CHEN Shuohua’, WU Shouling’, SUN Lixia' 'Department of Emergency, “Department of Intensive
Care Unit, Affiliated Hospital of North China University of Science and Technology, Tangshan, Hebei; ‘Graduate
School, North China University of Science and Technology, Tangshan, Hebei; ‘Department of Intensive Care Unit, the
First Affiliated Hospital of Jinan University, Guangzhou, Gaungdong; *Graduate School, Shanxi Medical University,

Taiyuan, Shanxi; 6Department of Cardiovascular Medicine, Kailuan General Hospital, Tangshan, Hebei, China

[Abstract] Objective To investigates the association between the variability of remnant cholesterol
(RC) during long-term follow-up and cardiac conduction block (CCB) based on the Kailuan cohort.
Methods A retrospective study was conducted on the research cohort in the Kailuan study population who
consecutively participated in the physical examinations of 2006, 2008, and 2010. Based on the inclusion and
exclusion criteria, 39 299 subjects were ultimately enrolled in the study. The variability of RC during the
follow-up period was calculated, with the variability assessed through standard deviation (SD), average real
variability (ARV), coefficient of variation (CV), and variability independent of the mean (VIM). The
participants were divided into 4 groups based on the interquartile range of RC variability, and followed up
every 2 years. The endpoints were defined as the occurrence of CCB, death, or the termination of follow-up
(December 31, 2019). Kaplan-Meier test and Log-Rank test were carried out respectively calculate and
compare the cumulative incidence rate of endpoint events across groups. Cox proportional hazards model and
restricted cubic spline (RCS) analysis were performed to analyze the association between the variability of RC
and CCB and its subtypes. Results After an average follow-up of 7. 43 years in 39 299 participants, 916
patients developed CCB. After adjusting for confounding factors, using CCB as the outcome event, and were
dividing the participants into groups based on the RC-SD quartiles, the hazard ratios (HR) for CCB occurrence
were 1. 344 in the Q1 group (95% CI: 1. 110~1. 626, P=0. 002), 1. 068 (95% CI: 0. 878 to 1. 299, P=0. 509)
in the Q3 group and 1. 311 (95% CI: 1. 089~1. 579, P=0. 004) in the Q4 group, when compared to the group of
lowest incidence density (the Q2 group). Similar results were obtained for the quartiles of RC-ARV, RC-CV,
and RC-VIN grouping. RCS analysis revealed a U-shaped association between RC-SD and CCB (P,,,,<0. 05,
P <0. 05). Sensitivity and stratified analyses further validated this finding. Conclusion There exists a

overall

nonlinearity

U-shaped association between the variability of RC and the risk of CCB. This finding provides a new direction
for preventing the occurrence of CCB. Countermeasures China’s blood lipid management strategy should
undergo a paradigm shift from pursuing “low-level stability” toward integrating “long-term stability of
biomarker levels” This entails systematically incorporating the new concept of “maintaining physiological
fluctuations of blood lipids within an optimal range” into the national prevention and treatment plans for
cardiovascular and cerebrovascular diseases, primary public health service programs, and the public health
education system. Such a transition will propel chronic disease management into a more precise and scientific
new stage.

[Key words| cardiac conduction block ; remnant cholesterol ; variability
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O AL S BH T (cardiac conduction block , CCB) &2
— PSR R IETE 0 IR vh B 7RO I
1% R G0 W E IR B 58 4 v R, 4045 52 B AL T B
b3 % 4% S 0 (atrioventricular block , AVB) A K 3 5%
f B (bundle branch block, BBB)''™. 20184F 3%
R AVB IR0 0. 706%, I, 1B AVB 1 &
T3 N 0. 684%, 2 £ AVB 19 £ % 3 0. 018%, 3 Ji£
AVB HHIEHRN 0. 0049, FEZF 24 18 AR 15
AVB R R N 2% . R % T LU Y RO R AR
I BRI A RE B B S O T il R
U 52 25 5 A i O PR T T BRI AR
FE AT 22 i CCB BYAEAR 1B H i i oA 2R G CCB 11
Mg o PR, PP ARG R R R S B

W% 4% IH [& B (remnant cholesterol, RC) 248 & & 1
T =8 A i AL A A RS BRI
5 i 1O [T 1 R v ) 4 R DL e LA R A
ZEMRAS T B FLBE OB ™ . RC 978 S 7T LAz e L
AR I (] P I8 Sl 17 0, AT B B, 000 o 160 8 A7 11
K, —3k A 3% E ) ARIC #58 8KR |, L RC-ARV
V9o A PEAE AR G DA B e, 5 d AR Y {7 20
R EL , 452 85 D0 33 28 % A4 B WA XU 384 0 T 30%
ACCORD W52 4 B, 1 I8 B AL G000 A8 FE B N R
RC 78 5 7k 5 i 41 & AE 32 A )0 I8 358 (major
adverse cardiovascular events, MACE) f) XU B8 i T 2
40%""" . {H H T4 B = RC J HAS Sk 5 2808 0
JH I OCEREDE Y o Rt A 5% 2 T T R BA B F
55, B0 RC YA S#PE 5 CCB B Sk, LI CCB Ay T3
Bkt 2%,

1 #AMEFE

1.1 R %
TE M 5 S — 300 AR LTl R A Xk Al 114 iy
B PR RSB 2E (FEF5 : ChiCTR-TNC-11001489) , T4
HBF S SR TR S b B e A R %
7T 2006—2007 4F , B FF U 6 = B S T )@ 11 K[
Ja& = BE XA A R R B iR ARER T4 101 510 A
HEAT AR 1 WA R RS B 7] 45 ) A, S B 2 AR EAT
1 K BEVT A 805 5 AU T2 5 o8 55
T 1015104253, HorhH5 51k 81 11044, Ltk
20 400 44, BB A R B A . AW EIGES S
2006—2007 ,2008—2009 . 2010—2011 4F 3 Y f 1A
5886944 HER T 3K RCEIREC 14 48544,

CCB 3 5% 2 505 44 A Kt v RIS ik 2K & 2 580 44
Ji BN 39 299 AT G . AW B /K
FEEF IR AR I B S R e AR B 2 DL o o A AT
([2006 ] E=1E755) .
1.2 bk

PKG 5 25 1 8 b, el el A SRR i 5 mL
T EDTA = AN FE S T 283 000 /min 50> 10 min
Je W2 I AT AR AR AR B AR I, B IE B (total
cholesterol, TC) . /& % J i 2 11 I [5 B (high density
lipoprotein cholesterol, HDL-C ) FIIK % B g & 1 AL [ Pt
(low density lipoprotein cholesterol, LDL-C) K FHif# Lt (%,
TEBERTIN A , JFAR AR 24 20 (RC=TC-HDL-C-LDL-C)i15%
RCIRE ™ RC (A8 S 4L R T 4 A6 45 - Dbl 22

.. 1 0 _\2
(standard deviation, SD) : SD = \/n—lz"‘ 1(xi - x) ;
@ F ¥ B 94 53 1 (average real variability, ARV) :
N-1

1
ARV = —— " .
N —1KZ_; =NalueK+1—VaIueK\ ;@%E%ﬁ(coefﬁc]ent

of variation, CV ) : 48 53 Z ¥ = (br E 22 /3 %0) x100% ;
@ 7. F 4 {H 1) 7F 5 (variation independent of mean,
VIM) : VIM=Fp i 227 2 {5 Ol 3370728 57 2R 508
fe ik 57 2 RC 22 A ith £k 9 9005 F2 2115, i SAS
A Proc NLIN B2 77 H B9 JE 26 P 1l 05 43 B 4005 il 46
(=D

B RC Y78 S P 2 79 735 JEAT 23 20 < 55— DU it
24 (RC-SD<0. 325, RC-ARV<0. 381, RC-CV<37. 300,
o, RC-VIM<O0. 417) , %% — D4 43 i 4 (RC-SD: 0. 325~
0.565,RC-ARV:0. 381~0. 673,RC-CV:37. 300~57. 135,
RC-VIM:0. 417~0. 636) , 55 — P4/ 2H (RC-SD: 0. 565~
0. 849,RC-ARV:0. 673~1. 049,RC-CV:57. 135~76. 083,
RC-VIM: 0. 636~0. 849) , 55U ML (RC-SD=0. 849,
RC-ARV=1.049,RC-CV=76.083,RC-VIM=0. 849),

U R PRI et R 32 303 7 22 i Y s ) LT 34
DA ENE SRS 5 min i, 247182210 s 19 12 S L
LR . 45 CCB AR (I Je IR ik vk i) O it 6132
W v N 38 B0 IR P 23 R R AT E Lo CCBAr A Z
FhE R 4045 AVB . BBB, BBB £ 4§ 47 o % 1% T HL i
(right bundle branch block , RBBB) Fll £ % 3 4% 5 fH ¥t
(left bundle branch block , LBBB) , H:** RBBB {4 5¢ 4=
A o S A% S:BH T (complete right bundle branch block,
CRBBB) FlIA 58 A PE A7 S A% 7 fHL i (incomplete right
bundle branch block,iRBBB) , LBBB £ As 58 4> P4 /¢
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AL 5 FH A (incomplete left bundle branch block,
iLBBB) . ZE R4 &S BH (left anterior fascicular block,
LAPB) | £ J5 43 2 1% 5 BH ¥t (left posterior fascicular
block , LPFB) Fl F 4 5 % 2= N 4% 5 BH. #iff (nonspecific
intraventricular conduction block , NS-IVCB) o[> Ha, [&] ]
NS W 2 4.0 IR S8, BT A 2 5 8 AR
TFIA R 2 AE R AT 1 I 6, B 2 s R A BB U7
G

WFFERS R AR S WO AR A i Bl (A
HGER (AR R ORTGER) AT BF 0 sl DA KRR 24 s
SR 3 TR DU IR AR PR A AR A . RS R A R
AL HE IR G0 B i AR BT W4 T (systolic blood
pressure, SBP) | &F 5K & (diastolic blood pressure,
DBP) , Jf i1 544K 5 75 %X (body mass index, BMI) , H.{&
I T7 s 26 R RRE TP HEAT T PRAIA Y 52
0 % G A A0 A5 BIF 58 X B B C 0 4R L (high-
sensitivity C-reactive protein, hs-CRP) . %5 & [fil ¥ (fasting
blood glucose, FBG) L LET (serum creatinine, SCr) .
H i = Mg (triglyceride, TG) ,TC,HDL-C I LDL-C, it
A AR B H 57747 4 A S A A s B AGHE AT
iR e
1.3 AAxESL

WA E SR AT 1 AR 2 R = DR 1 SO TSR
WA 1 AR o PR E SO 1 AR 2 A H R (I
5 50% A E) 100 mL, 328 1VAERL B . g iiTsE X
5 SBP=140 mmHg F1 (&%) DBP=90 mmHg, 5 SBP<
140 mmHg 1 DBP<90 mmHg , {H A /& Ifil. & 5 55 1 78
MRFAFEFEZE ™ IR & X FBG =7. 0 mmol/L 5
FBG<7. 0 mmol/L H A7 48 IR o 52 o8 1 75 iz FH 6 il
25" ENR MR & XML TC=6. 2 mmol/L & HDL-C
<1. 0 mmol/LE; LDL-C=4. 1 mmol/LE{ TG =2. 3 mmol/L
A 16 LRGSR Sk B AE 7 R AR 257 . A SR /N
BRJE 15 K (estimated glomerular filtration rate , eGFR) 2K
FH 1 P B U9 27 AT 9 o7 & VE WIF 5T (chronic kidney
disease epidemiology collaboration, CKD-EPI) 7y
.
1.4 FigAate 8 F 0

LS 8 2010/ 3 Ry 0L Iy B A5, LA A
CCB BET BB 145 4 (2019 4F 12 H 31 H ) MR &
s, 36T 39 209 MRS R SE AL T (7. 432, 14) 4E 1Y
Bl 17

1.5 %t

K HISAS 9. 4 BAF AT e vt oA A5 B IEAS A
(R R FH s s, 2L IR HU B3R O 229045
1E S R ERLER FH M(P,s, Py i , 4H 18] FE 35
K FHAEZSBORE TG 5 (Kruskal-Wallis ) ; 50068 1)
(%) KR 2L 1) He A8 R X 656 5 LA PR 0 L I
Vi NAE (1 000/ N4 ) 43 535548 [A] RCAS S04 2 51
KMz CCB AR % B , K Kaplan-Meier 315 A [
Oy R A O SRR BRLUR R R L] H AR Log-
Rank ¥ 56 5 K F1 2 1 & Cox Fb 451 JXUBS: [0 D5 AR A6 43 531] 49
BT RC A8 57PN [ 43 20 % 28 0 =R R 19 2 26 RUB: B 95%
AE DX E], P P<0. 05 CBUI A 56 ) ok 22 A e it 22
Mo MR MG IEAR IS P AR 2 FEAR AR 1 (Y A
MEIE WA K R T 15 B BMI; A5 3 7R AR 2 f) 3L
fili |42 1F hs-CRP . eGFR | 5 1Ml W8 PRI | 5 B I 5EE
FIRF R 25 BRWEZS REAR 2 s B0 4 AR AY 3 (1) S Al
EMEIE 2010 4F 1Y RC; ALY 5 7R A5 3 (1% FEfik 1A 1E
2006 4FE ) RCo R A 371 4 (55 25.50.75 H 47 )RCS
it 28 gk — 25 i 5% RC 1928 S0 5 CCB A9 57 28 - I hif
KR RCS Hh £k B Hp A IE AR 4 p i A IE AR 5 . AR
USSR ARG | R4 TR AT - OHEBR B 1 2 4F- 14
RP& A CCB I NHE . QHERRILLL I Bl 1 B & A 0 3
K 2D U SER A HE . QHERR [ FH AR 25 1 A .
@1 F Fine-Gray £ B JF 47 5T 5% 4 KUK 23 BT o [R] B
XS CH M, Lotk RIS (<55 %, =55 %) (L&
O, 7)) BRI O, ) AT 025007 o

2 #R

2.1 BFRAT R AR KA IE

HR A 40 HEAR e, B X900 A 39 299 &4 W g% 4, H
o, B30 5374 (77.7%) , Lotk 8 762 45 (22. 3% ), 4F
1%(54.9+12.4) % . £ 1NSHEHENILLRE, Q44
5 Q2 HAHHLAESS \TC hs-CRP \RC .eGFR ¢ f5 , H AL
FE O I OB PR | e AR P B % IR
JE25 BEREZ BERRE M AN BB £ .
2.2 RCHTEFMECCBAALRAGERELAR

T Rl 7. 43 4] L&A T 916 5] CCB 3
1, % 9 5 R 3. 14/ T N4 (95%C1: 2. 94~3.35)
X} T CCB W% , AVB . BBB. RBBB #I LBBB 4} Il & 4=
301.594.456 #1207 il . & 41 RBUR IR 2 F A5
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F1 LARC-SD D HEMRITRAIBELIFAE [x+s, M(P,s,Pys).11(%)]
Table 1 Baseline characteristics of the participants grouped according to RC-SD [ x+s, M(P,,,P,), n(%)]

Factors Total (n=39 299) Q1 (n=9 824) Q2 (n=9 825) Q3 (n=9 825) Q4 (n=9 825)
RC-SD/(mmol/T.) 0.6(0.3~0.8)  0.2(0.1~0.3)  0.4(0.4~0.5)  0.7(0.6~0.8)  1.1(1.0~1.4)
Agelyears 54.9+12. 4 55.4+13.2 54.2+12. 4 54.0+11.7 56. 1+12.0
Male 30537(77.7) 7770(79. 1) 7630(77.7) 7611(77.5) 7526(76. 6)
Total cholesterol/(mmol/L) 5.1=1.0 4.9+0.9 5.0+0. 9 5.120.9 5.4+1.2
Low density lipoprotein cholesterol/(mmol/L.) 2.6x0. 8 2.7+0.7 2.6x0.7 2.60. 8 2.4+1.0
High density lipoprotein cholesterol/(mmol/L) ~ 1.5(1.2~1.8)  1.5(1.2~1.8)  1.4(1.2~1.7)  1.5(1.2~1.8)  1.5(1.2~1.8)
Remnant cholesterol/(mmol/L) 0.7(0.4~1.4) 0.6(0.4~1.0) 0.8(0.4~1.3) 0.7(0.4~1.5) 1.0(0.4~2.3)
hs-CRP/(mg/L) 1.2(0.5~2.7)  1.2(0.5~2.7)  1.1(0.5~2.4)  1.1(0.6~2.6)  1.3(0.6~3.1)
eGFR/[mL/(min+1. 73m*) ] 89. 5+20. 4 86.3+21.6 89. 8+20. 6 91.4+18.9 90. 5+19.9
Current smoker 13 433(34.2) 3352(34.1) 3554(36.2) 3436(35.0) 3091(31.5)
Current drinker 13 952(35. 5) 3473(35.4) 3748(38. 1) 3585(36.5) 3146(32.0)
Physical activity 5708(14.5) 1167(11.9) 1476(15.0) 1613(16.4) 1452(14.8)
Snorer 15 999(40.7) 3747(38. 1) 4183(42.6) 4202(42.8) 3867(39.4)
Body mass index/(kg/m”)
Normal/underweight (<24 kg/m®) 15 830(40. 3) 4010(40.8) 3855(39.2) 4036(41.1) 3929(40.0)
Overweight(24~28 kg/m®) 16 434(41.8) 4065(41.4) 4216(42.9) 4024(41.0) 4129(42.0)
Obese(>28 kg/m®) 7035(17.9) 1749(17.8) 1754(17.9) 1765(18.0) 1767(18.0)
Hypertension 18 069(46.0) 4146(42.2) 4560(46.4) 4640(47.2) 4723(48.1)
Diabetes 4308(11.0) 922(9.4) 1009(10.3) 1103(11.2) 1274(13.0)
Hyperlipemia 13 597(34.6) 2617(26.6) 3469(35.3) 3435(35.0) 4076(41.5)
Baseline and follow-up for heart failure 580(1.5) 129(1.3) 121(1.2) 147(1.5) 183(1.9)
Baseline and follow-up for myocardial 1145(2.9) 241(2.5) 281(2.9) 293(3.0) 330(3.4)
infarction
Antihypertensive drugs 9521(24.2) 2133(21.7) 2224(22.6) 2460(25.0) 2704(27.5)
Hypoglycemic drugs 3017(7.7) 641(6.5) 700(7. 1) 773(7.9) 903(9.2)
Lipid-lowering drugs 1030(2.6) 198(2.0) 257(2.6) 236(2.4) 339(3.5)
RC-ARV 0.7(0.4~1.0)  0.2(0.2~0.3)  0.5(0.4~0.7)  0.8(0.7~1.0)  1.4(1.0~1.8)
RC-CV 58.4+28.3 31.0+17.9 51.8+19.4 66. 8+20. 0 84.0+23.9
RC-VIM 0.7+0.3 0. 420.2 0. 620.2 0.7+0.2 0. 9+0. 3

RC: Remnant cholesterol; SD: Standard deviation; hs-CRP: high-sensitivity C-reactive protein; eGFR: estimated glomerular filtration

rate; ARV : Average real variability; CV: Coefficient of variation; VIM: Variability independent of the mean

2.3 RCHEFMHLE CCBALTA M Cox NI& = )2
BEA

IR AR R % B (Q2 4 ) A L, BRI AL 55 1) RC
A5 S PEBTRE I N CCB i & AR XU o AL TEAR SRS M5
WA R R E B R (BMIeGFR | (1 LR BE IR L
IMLAE hs-CRP T BF (B2 Rt 25 (FENE 25 . 2010 4F
i RC J&G , Q1 21 %& A CCB %) HR {5 M 1. 344 (95%ClI :
1. 110~1. 626) ; Q3 41 Fl1 Q4 41 %% = CCB ) HRH 435
1. 068(95%CI: 0. 878~1.299)F11. 311(95%CI: 1. 089~

1.579) W3E2. RCSHZ & .75 RC-SD 5 CCB £ U
BRI (P, ety <0. 05) , WL &L 2 X T CCB LAY,
AVB .BBB 1 RBBB H WL £ £ 2 Ui 45 5% , 78 LBBB
BB BSR4 S, ER 2,

A1, DL RC-ARV MU 4343 20 2y H 722 5t , X CCB
HEAT Cox MM HT . AIEAREWS 0] WA IR A E
B \BMI.eGFR | & L& BEIRAG =5 0L \hs-CRP AT
WE BEIRZY REWEZS AR 2N )T L AR R S AR R
%2 (Q3) A EL , Q1 ZH AN Q2 2 HR {E 431 4 1. 126
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Figure 1 Cumulative incidence of cardiac conduction block and its subtypes according to RC-SD
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Figure 2 Associations of variability of RC with risk of CCB using restricted cubic spline regression model
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Table 2 Associations between variability of RC and risk of CCB and its subtypes stratified by RC-SD

HR (95% CI)

Factors
Ql Q2 Q3 Q4
Cardiac conduction block, event/Total 237/9 824 198/9 825 207/9 825 274/9 825
Incidence density/1 000 person-years 3.289 2. 696 2.838 3.732
Model 1 1.281(1.061~1.548) Ref. 1. 080(0. 889~1.313) 1.384(1.152~1.662)
Model 2 1.291(1. 068~1.559) Ref. 1.083(0. 892~1.317) 1.397(1. 163~1. 678)
Model 3 1.274(1.053~1. 540) Ref. 1. 082(0. 890~1. 315) 1.390(1. 156~1. 671)
Model 4 1.344(1.110~1. 626) Ref. 1. 068(0. 878~1.299) 1.311(1.089~1.579)
Model 5 1.209(0. 997~1. 467) Ref. 1. 108(0.907~1. 353) 1.441(1. 180~1.759)
Atrioventricular block, event/Total 75/9 824 51/9 825 84/9 825 91/9 825
Incidence density/1 000 person-years 1.037 0. 692 1. 149 1.235
Model 1 1.598(1.119~2.282) Ref. 1.714(1.210~2. 427) 1.805(1.281~2.545)
Model 2 1. 625(1. 137~2.320) Ref. 1.730(1. 221~2. 450) 1.848(1.310~2. 606)
Model 3 1.673(1.170~2. 391) Ref. 1. 714(1. 210~2. 428) 1. 840(1.303~2.597)
Model 4 1.720(1. 202~2. 462) Ref. 1.718(1. 212~2. 435) 1.799(1. 272~2. 544)
Model 5 1.619(1. 128~2. 325) Ref. 1.707(1. 195~2. 439) 1. 824(1.262~2.638)
Bundle branch block, event/Total 162/9 824 149/9 825 121/9 825 162/9 825
Incidence density/1 000 person-years 2.245 2.029 1. 657 2.200
Model 1 1.377(1.087~1. 743) 1.195(0. 940~1. 519) Ref. 1.288(1.017~1. 631)
Model 2 1.382(1.091~1.750) 1. 194(0. 939~1. 518) Ref. 1.295(1. 022~1. 640)
Model 3 1.338(1.055~1. 698) 1. 194(0.939~1.518) Ref. 1.290(1.018~1. 635)
Model 4 1.432(1. 126~1. 822) 1.214(0. 954~1. 544) Ref. 1.234(0.972~1.565)
Model 5 1.226(0. 954~1.574) 1. 159(0. 905~1. 483) Ref. 1.310(1. 030~1. 665)
Right bundle branch block, event/Total 133/9 824 112/9 825 96/9 825 115/9 825
Incidence density/1 000 person-years 1. 842 1.523 1.314 1. 561
Model 1 1.421(1.092~1. 849) 1. 130(0. 860~1. 484) Ref. 1.159(0. 883~1. 521)
Model 2 1.428(1.097~1. 859) 1. 128(0. 859~1. 482) Ref. 1. 165(0. 888~1.529)
Model 3 1.383(1.060~1. 803) 1. 123(0. 855~1. 476) Ref. 1. 165(0. 887~1. 530)
Model 4 1.444(1. 104~1. 888) 1. 133(0. 862~1. 489) Ref. 1. 128(0. 858~1. 482)
Model 5 1.331(1.005~1. 764) 1. 132(0. 854~1.501) Ref. 1. 154(0. 876~1. 521)
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Table 2(Continued) Associations between variability of RC and risk of CCB and its subtypes stratified by RC-SD
HR (95% CI)
Factors
Q1 Q2 Q3 Q4
Left bundle branch block, event/Total 59/9 824 53/9 825 39/9 825 56/9 825
Incidence density/1 000 person-years 0.816 0.721 0.533 0. 759
Model 1 1.505(1. 003~2. 257) 1.326(0. 877~2. 005) Ref. 1.316(0. 874~1.983)
Model 2 1.481(0.987~2.224) 1.334(0. 882~2.018) Ref. 1.294(0. 859~1.951)
Model 3 1.330(0. 882~2. 006) 1.318(0. 871~1.995) Ref. 1.302(0. 863~1.963)
Model 4 1.456(0. 961~2.206) 1. 363(0. 900~2. 065) Ref. 1. 240(0. 820~1. 875)
Model 5 1.036(0. 673~1. 594) 1. 147(0. 750~1. 753) Ref. 1.418(0. 933~2. 156)

Model 1: Adjusted for age and sex; Model 2: Adjusted for variables in model 1 and smoking, alcohol consumption, body mass index, and
physical activity; Model 3: Adjusted for variables in model 2 and diabetes, hypertension, hyperlipemia, eGFR, hs-CRP, snoring,
antihypertensive, lipid-lowering and glucose-lowering drugs; Model 4: Adjusted for variables in model 3 and RC in 2010; Model 5: Adjusted
for variables in model 3 and RC in 2006. RC: Remnant cholesterol; SD: Standard deviation; hs-CRP: High-sensitivity C-reactive protein;

eGFR: Estimated glomerular filtration rate; CCB: Cardiac conduction block; Ref: reference; HR: Hazard ratio; Cl: Confidence interval

%3 LIRC-ARV.RC-CV.RC-VIM % 4HHI 5% R BB Bl B2 3 =4 5 0 B 15 S PR A9 X BR
Table 3 The association between variability of remnant cholesterol and risk of CCB by RC-ARV, RC-CV and RC-VIM
HR (95% CI)

Factors
QI Q2 Q3 Q4
RC-ARV <0. 381 0. 381~0. 673 0.673~1. 049 =1. 049
Event/Total 222/9 824 227/9 825 202/9 825 265/9 825
Incidence density/1 000 person-years 3.083 3.123 2.755 3.589

Model 1 1. 143(0. 944~1. 383) 1.123(0. 929~1. 358) Ref. 1.246(1.037~1.497)
Model 2 1. 149(0. 949~1. 391) 1. 119(0. 926~1. 353) Ref. 1.253(1. 043~1. 506)
Model 3 1. 126(0. 929~1. 365) 1. 112(0. 920~1. 345) Ref. 1.252(1.041~1.505)
Model 4 1.189(0. 980~1. 443) 1. 114(0.921~1. 347) Ref. 1. 159(0. 962~1. 395)
Model 5 1.075(0. 879~1.316) 1. 110(0. 915~1. 347) Ref. 1.240(1.031~1.491)
RC-CV <37.300 37.300~57. 135 57.135~76. 083 >76. 083
Event/Total 242/9824 204/9825 244/9825 226/9825
Incidence density/1 000 person-years 3.375 2.791 3.307 3.084
Model 1 1.244(1.033~1.499) Ref. 1. 187(0. 985~1. 429) 1. 109(0. 918~1. 340)
Model 2 1.244(1.033~1.499) Ref. 1.196(0. 993~1. 440) 1.131(0. 935~1. 368)
Model 3 1.243(1.032~1.498) Ref. 1.211(1.005~1. 459) 1.151(0.951~1.393)
Model 4 1.207(1.001~1. 455) Ref. 1.215(1. 007~1. 466) 1.203(0. 989~1. 462)
Model 5 1.249(1. 036~1. 505) Ref. 1.209(1. 003~1. 458) 1. 140(0. 940~1. 384)
RC-VIM <0.417 0.417~0. 636 0. 636~0. 849 >0. 849
Event/Total 243/9 824 216/9 825 232/9 825 225/9 825
Incidence density/1 000 person-years 3.391 2.954 3.145 3. 069
Model 1 1. 186(0. 987~1. 425) Ref. 1.072(0. 891~1.291) 1. 045(0. 867~1. 260)
Model 2 1. 186(0. 987~1. 424) Ref. 1. 080(0. 898~1. 301) 1. 068(0. 885~1.289)
Model 3 1. 184(0. 985~1. 422) Ref. 1.094(0. 908~1.317) 1. 088(0. 900~1. 314)
Model 4 1.143(0.951~1.374) Ref. 1.097(0.910~1. 323) 1. 151(0. 947~1.397)
Model 5 1.197(0. 996~1. 438) Ref. 1.092(0. 907~1. 315) 1.076(0. 889~1.302)

Model 1: adjusted for age and sex; Model 2: Adjusted for variables in model 1 and smoking, alcohol consumption, body mass index, and
physical activity; Model 3: Adjusted for variables in model 2 and diabetes, hypertension, hyperlipemia, eGFR, hs-CRP, snoring,
antihypertensive, lipid-lowering and glucose-lowering drugs; Model 4: Adjusted for variables in model 3 and RC in 2010; Model 5:
Adjusted for variables in model 3 and RC in 2006; RC: Remnant cholesterol; ARV : Average real variability; CV: Coefficient of variation;
VIM: Variability independent of the mean; hs-CRP: High-sensitivity C-reactive protein; eGFR: Estimated glomerular filtration rate; Ref:

reference; CCB: Cardiac conduction block; HR: hazard ratio; CI: confidence interval



224

Wi ZE 42 8 R4, 2026, 48(2)

http ://aammt. tmmu. edu. cn

2.4 BB

AR UE 45 S i B fd M, LA RC-SD b F ZE #2, CCB
T A Ay R AR iR AT T S 2 A - HEBR BE T 2 4F
W ED & 2 CCB A A BE (n=38 644) . HEKRBLLR K Fili 15
Af A0 3 S 2R U R AN HE (n=37 718) . HEFR
fdi PG 25 B9 A BE (n=37 537) . FCIEARES PR 5 L

TR AR B BMI L eGFR | &5 15 % PRI . & I
fE \hs-CRP FTBF ([ R 2 (FEHE 24 (IR 2 . 2010 4F 1
RC 5, G5 SRR R 278k, A, {1 Fine-Gray 52
BRI TAET 38 G WU A 5 AR ORRE— B, WL 4.

2.5 DB
AHIEFE 53 S50 USRS P00 A PR 2
A b R4S R AR CCB AT AVB - AT T 402 70, 1
IEAEHS B AR O AR B BMILeGFR | L
JE BE PRI 5 NS (hs-CRP T HF 525  [FAbizh %
B2 2010 41 RC %R 4N F J5 ,RC-SD 5 CCB [ %
IRAE AR 01 s il R PR TR S S BAVE
(P,rornin>0. 05) AHFEAEWS =55 % 53k A & 1l A
A BE R B RC-SD 5 CCB By SEBE B i 3%, 7E AVB
IS E] T RMZEE, WS,

#&4 PIRC-SD HAMKRRIBEEET RS O ML SHEE R EIT A RS RS2 T

Table 4 Sensitive analysis for associations between variability of remnant cholesterol and risk of CCB and its subtypes stratified

by RC-SD
HR (95% CI)
Factors n
Q1 Q2 Q3 Q4
Cardiac conduction block
Sensitivity analysis 1 38 644 1.339(1. 103~1. 627) Ref. 1. 057(0. 865~1.290) 1. 244(1. 027~1. 508)
Sensitivity analysis 2 37718 1.315(1.081~1. 598) Ref. 1. 054(0. 863~1. 287) 1.271(1.050~1. 539)
Sensitivity analysis 3 37537 1.316(1. 083~1.599) Ref. 1. 028(0. 841~1.257) 1.273(1.051~1. 542)
Sensitivity analysis 4 39299 1.344(1. 110~1. 626) Ref. 1. 068(0. 878~1.299) 1.311(1.089~1.579)
Atrioventricular block
Sensitivity analysis 1 38 675 1. 640(1. 142~2.357) Ref. 1.606(1. 127~2.288) 1.628(1. 141~2.322)
Sensitivity analysis 2 37718 1.689(1. 170~2. 438) Ref. 1.711(1. 199~2. 441) 1. 724(1.206~2. 464)
Sensitivity analysis 3 37537 1.731(1. 198~2.502) Ref. 1.686(1.175~2.421) 1. 815(1.267~2.599)
Sensitivity analysis 4 39299 1.354(1. 119~1. 639) Ref. 1.077(0. 886~1.309) 1.315(1.092~1. 583)
Bundle branch block
Sensitivity analysis 1 38 665 1.428(1.119~1.824)  1.195(0.935~1.528) Ref. 1.160(0. 907~1. 482)
Sensitivity analysis 2 37718 1.421(1.110~1. 819)  1.231(0.962~1.575) Ref. 1.221(0. 956~1. 560)
Sensitivity analysis 3 37537 1.438(1.123~1.842)  1.255(0.981~1. 606) Ref. 1.223(0. 955~1. 565)
Sensitivity analysis 4 39299 1.259(1.041~1.522)  0.935(0. 769~1.137) Ref. 1.224(1. 020~1. 468)
Right bundle branch block
Sensitivity analysis 1 38 675 1.480(1.127~1.944) 1. 140(0. 862~1. 506) Ref. 1.063(0. 801~1.412)
Sensitivity analysis 2 37718 1.442(1.094~1.899)  1.147(0. 867~1.519) Ref. 1. 131(0. 854~1. 498)
Sensitivity analysis 3 37537 1.452(1.099~1.917)  1.201(0. 907~1.589) Ref. 1. 134(0. 852~1. 509)
Sensitivity analysis 4 39299 1.258(1.040~1.522)  0.932(0. 766~1. 133) Ref. 1.221(1.018~1. 466)
Left bundle branch block
Sensitivity analysis 1 38 682 1.407(0.917~2.160)  1.352(0. 882~2.073) Ref. 1.198(0. 781~1. 837)
Sensitivity analysis 2 37718 1.369(0. 889~2.107)  1.375(0. 899~2. 104) Ref. 1.207(0. 787~1. 852)
Sensitivity analysis 3 37537 1.500(0.986~2.280)  1.344(0. 882~2. 050) Ref. 1.186(0. 776~1. 813)
Sensitivity analysis 4 39299 1.259(1.041~1.523)  0.931(0. 766~1. 133) Ref. 1.220(1.017~1. 464)

Sensitivity analysis 1: Excluding the individuals with new-onset cases within first 2 years of follow-up; Sensitivity analysis 2: Excluding the individuals

who experienced myocardial infarction or heart failure during follow-up time; Sensitivity analysis 3: Excluding individuals who had ever used lipid-

lowering medications; Sensitivity analysis 4: Competing risk regression to address mortality related confounding; Model:

Adjusted for age, sex,

smoking, alcohol consumption, body mass index, physical activity, diabetes, hypertension, hyperlipemia, eGFR, hs-CRP, snoring, antihypertensive,

lipid-lowering and glucose-lowering drugs, and RC in 2010. RC: Remnant cholesterol; SD: Standard deviation; hs-CRP: High-sensitivity C-reactive

protein; eGFR: Estimated glomerular filtration rate ; CCB: Cardiac conduction block; Ref: Reference; HR: Hazard ratio; CI: Confidence interval
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Table 5 Stratified analysis for associations between variability of remnant cholesterol and risk of CCB and its subtypes stratified

by RC-SD
HR (95% CI)
Factors P eraction
Q1 Q2 Q3 Q4
Cardiac conduction block

Age<55 years 0.37 1.330(1. 007~1. 755) Ref. 0. 954(0. 719~1. 266) 1. 158(0. 878~1. 527)
Age=55 years 1.351(1.037~1.759) Ref. 1.208(0.921~1. 584) 1.492(1.158~1.921)
Female 0. 67 1. 254(0. 825~1. 905) Ref. 1. 039(0. 684~1. 578) 1.229(0. 829~1. 822)
Male 1.370(1. 105~1. 698) Ref. 1.081(0. 866~1. 348) 1.327(1.074~1. 639)
Hypertension 0.65

No 1.492(1. 134~1. 962) Ref. 0. 968(0. 720~1. 303) 1.411(1.077~1. 850)
Yes 1.227(0. 940~1. 603) Ref. 1. 150(0. 886~1. 492) 1.229(0. 952~1. 587)
Diabetes 0.72

No 1.348(1. 101~1. 652) Ref. 1. 084(0. 880~1. 334) 1.316(1.078~1. 605)
Yes 1.273(0. 725~2. 237) Ref. 0.952(0. 535~1. 696) 1. 308(0. 772~2. 218)

Atrioventricular block

Age<55 years 0.10 2.274(1.358~3.809) Ref. 1.740(1.037~2.918) 1. 698(0. 995~2. 897)
Age=55 years 1.350(0. 816~2. 233) Ref. 1.740(1. 084~2.794) 1.969(1.244~3. 115)
Female 0.07 1.781(0. 855~3.712) Ref. 1. 153(0. 531~2. 505) 1. 182(0. 550~2. 542)
Male 1.710(1. 133~2. 579) Ref. 1.930(1. 303~2. 858) 2.018(1.365~2. 984)
Hypertension 0.61

No 1. 825(1.122~2.969) Ref. 1.060(0. 621~1. 810) 2.013(1.256~3.229)
Yes 1.593(0.935~2. 712) Ref. 2.437(1.510~3.933) 1. 581(0. 948~2. 636)
Diabetes 0. 80

No 1.692(1. 162~2. 465) Ref. 1.597(1. 105~2. 309) 1.707(1. 184~2. 461)
Yes 2.167(0. 641~7.330) Ref. 3.474(1.098~10. 994) 3.467(1.093~10. 994)

Model: Adjusted for age, sex, smoking, alcohol consumption, body mass index, physical activity, diabetes, hypertension, hyperlipemia,

eGFR, hs-CRP, snoring, antihypertensive, lipid-lowering and glucose-lowering drugs, and RC in 2010. RC: Remnant cholesterol; SD:

Standard deviation; hs-CRP: High-sensitivity C-reactive protein; eGFR: Estimated glomerular filtration rate; CCB: Cardiac conduction

block; Ref: Reference; HR: Hazard ratio; CI: Confidence interval
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