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Abstract: Background The proportion of elderly patients with hypertension and coronary artery disease (HT-CAD) is high.
Cardiometabolic disease (CMD) has gradually become the most common coexistence mode of multiple diseases among elderly
people in China. The epidemic trend and prognosis of CMD in elderly patients with HT-CAD is rarely studied. Objective To
explore the clinical characteristics and prognosis of cardiometabolic disease in elderly patients with HT-CAD. Methods From July
2008 to July 2018, elderly inpatients (aged > 65 years) with HT-CAD from Department of Cardiology of PLA General Hospital were
included in the study. All patients were followed up until September 2023, and divided into four groups, including HT-CAD group,
HT-CAD combined with stroke (HT-CAD-STR)group, HT-CAD combined with diabetes (HT-CAD-DM) group, HT-CAD with
stroke and diabetes (HT-CAD-STR-DM) group. Cox regression model was used to calculate the hazard ratio (HR) and 95%
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confidence interval (CI) of all-cause mortality in each group. Results A total of 8 258 patients were included in this study,
including 3 454 patients (41.83%) in the HT-CAD group, 884 patients (10.70%) in the HT-CAD-STR group, 3 054 patients (36.98%)
in the HT-CAD-DM group and 866 patients (10.49%) in the HT-CAD-STR-DM group. From 2008 to 2018, the proportion of HT-CAD
patients decreased (45.52% vs 38.88%), and the proportion of HT-CAD-STR-DM patients increased (8.38% vs 12.53%) (Pgor rena < 0.01).
Compared with the other three groups, patients in the HT-CAD-STR-DM group had faster heart rate, higher body mass index, lower
level of high-density lipoprotein, and higher proportion of heart failure (HF), chronic kidney disease (CKD) and acute myocardial
infarction (AMI). After a median follow-up of 6.38 years, a total of 6 843 patients completed the follow-up, 1 281 cases of death
were identified. The number of events and their incidence for the four groups of patients were as follows: HT-CAD group: 435/2 885,
23.55 per 1 000 person-years; HT-CAD-STR group: 125/743, 26.36 per 1 000 person-years; HT-CAD-DM group: 530/2 499, 33.24
per 1 000 person-years; HT-CAD-STR-DM group: 191/716, 41.82 per 1 000 person-years. Multivariate Cox regression model
showed that the HR (95% CI) of all-cause mortality were 1.38 (1.21-1.57) for the HT-CAD-DM patients and 1.73 (1.45-2.05) for the
HT-CAD-STR-DM patients compared to those with HT-CAD, while the risk of all-cause mortality did not significantly increase in
the HT-CAD-STR patients. Stratified analysis by diabetes showed that stroke was not associated with increased risk of all-cause
death in elderly patients with HT-CAD, but increased the risk by 26% in elderly HT-CAD-DM patients. Moreover, stratified analysis
by stroke showed that diabetes increased the risk of all-cause mortality by 39% in elderly HT-CAD, but increased the risk by 71% in
elderly HT-CAD-STR patients. Conclusion The prevalence of cardiometabolic disease is high among elderly HT-CAD patients
and it keeps increasing year by year. Elderly HT-CAD patients with diabetes have higher risk of all-cause mortality. Diabetes and

stroke show synergistic effects on the risk of all-cause death in elderly HT-CAD patients.
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Tab.1 Baseline characteristics of different CMD patterns in elderly HT-CAD patients
$h7 }gg}g 42{1 HT-C(I/I\:DX-Sngéﬂ HT—(SI/:\;)(SISJJ\)/I | HT—CA(]IJI—:SSEE)—DM a4 5 Wl Pl
AW/ ks) 72.48+5.25 72.80+5.20 72.6545.32 72.77+5.44 142 0236
60 ~ 74 5 /(f4, %) 2381(42.28) 583(10.35) 2 088(37.07) 580(10.30)
=75 % /(19], %) 1 073(40.86) 301(11.46) 966(36.79) 286(10.89)
FBYE(, %) 2 054(59.47) 549(62.10) 1 647(53.93) 524(60.51) 32.02  <0.001
/(] , o) 555(16.96) 167(19.46) 436(15.04) 113(13.66) 23.96 <0.001
YA/, %) 619(19.02) 184(21.60) 467(16.18) 149(18.04) 4313 <0.001
SBP/(mmHg, ¥+s) 140.34+19.71 142.37+19.93 141.33421.14 141.32+21.83 282 0.038
DBP/(mmHg, ¥-ts) 74.76+11.25 75.89+12.34 73.28+11.45 74.30+12.07 1540  <0.001
HR/(X/min, ¥+s) 72.66+11.48 72.72+11.33 74.76+12.36 75.41£13.55 2429  <0.001
BMI/(kg/m?, ¥+s) 25254333 25.19+3.31 25.70+3.29 25.71+3.28 1334 <0.001
A Eist
Hb/(g/L,xs) 132.98+16.08 133.56+16.69 129.34+17.67 130.59+17.24 30.03  <0.001
Alb/(g/L, xts) 40.34+3.48 40.06+3.73 40.11+3.86 39.84+3.96 518  0.001
FBG/[mmol/L , M(IQR)] 5.01(4.67 ~ 5.46) 4.95(4.62 ~ 5.34) 6.95(5.54 ~ 8.62) 6.74(5.56 ~8.49)  2434.87 <0.001
LDL-C/[mmol/L , M(IQR)] 2.32(1.83 ~2.95) 2.30(1.78 ~ 2.86) 2.31(1.78 ~ 2.96) 2.28(1.75 ~2.88) 782 0.050
HDL-C/(mmol/L, %+s) 1.14+0.30 1.14£0.29 1.070.29 1.05+0.28 4335  <0.001
TG/[mmol/L , M(IOR)] 1.20(0.91 ~ 1.61) 1.20(0.92 ~ 1.57) 1.33(0.97 ~ 1.84) 1.33(0.99 ~ 1.82) 91.73  <0.001
UA/[umol/L, MUQR)] (269.733 * ]3(2)35.80) (271.33 64(;388.40) (263.33 (1'23‘;;5.40) (263.33 94?98.90) 254 0054
eGFR/[mL/(min-1.73 m?), ¥£s] 76.13+16.29 74.05+16.63 73.77+19.93 71.48+20.06 1872 <0.001
L8 FEHYARIT /(1] %)
WEfEAT PCI 759(21.97) 209(23.64) 846(27.70) 211(24.36) 29.17  <0.001
R ABifT PCI 2 009(58.81) 525(60.28) 1992(65.87) 533(62.19) 3507  <0.001
WEA:4T CABG 80(2.32) 17(1.92) 98(3.21) 27(3.12) 758 0.056
K ABifT CABG 125(3.66) 26(2.99) 161(5.32) 57(6.65) 24.18  <0.001
FAZ5 /(] %)
ACEI/ARB 1 837(53.18) 482(54.52) 1772(58.02) 494(57.04) 16.54 <0.001
B 52 AR5 2 411(69.86) 630(71.27) 2 283(74.83) 626(72.29) 20.19  <0.001
CCB 1 800(52.16) 454(51.36) 1 658(54.34) 458(52.89) 414 0246
FIFR 302(8.74) 99(11.20) 331(13.84) 114(13.16) 18.54 <0.001
B /MR 25 3378(97.80) 869(98.30) 2990(97.90) 843(97.34) 199 0574
iy 3 270(94.76) 840(95.02) 2 870(94.07) 818(94.46) 200 0573
[l iR 2 0(0) 0(0) 1 663(54.45) 487(56.24) 3217.87 <0.001
iy 0(0) 0(0) 637(20.86) 233(26.91) 1102.32  <0.001
Hotb A3 I/, %)
HF 425(12.30) 143(16.18) 572(18.73) 194(22.40) 7770 <0.001
AF 285(8.25) 86(9.73) 224(7.33) 66(7.62) 589  0.117
CKD 555(16.07) 174(19.68) 712(23.31) 252(29.10) 96.11  <0.001
HUA 543(15.72) 150(16.97) 487(15.95) 173(19.98) 9.92  0.019
AMI 394(11.41) 136(15.38) 610(19.97) 194(22.40) 11571  <0.001
OMI 475(13.75) 144(16.29) 447(14.64) 164(18.94) 1624 0.001

HT: iU ; CAD : 5095 s STR « A4 H1 s DM : 5 5R% 5 SBP « L4 1 ; DBP : 75K 1 s HR - 03 s BMI: R S 46 4 Hb : LZT 85 4 5 Alb: A8 ; FBG::
23 J6 U s LDL-C {12 B2 g 2 1 JIEL 1 s HDL-C = 25 %% B2 i 2 11 LR 5 TG - =t HHl 5 eGFR AR SE B /R UG 8 5 UA IR I2 5 PCT: 22 2 sebIR 3
kA AJGYT ;s CABG : SR BN IK S5 BRFEATLA ; ACEL: Il A5 5 3K 2 A0 MM 171 s ARB - 145 B 5k RS2 PRBAI R ; CCB : 85 25 T 4SBT s HF -0 J) 305
AF 2 i3 8 ; CKD : P2 L B T s HUA « 5 JRIR INLAE 5 AMT: 20U JLEAE ; OMI : B IH PO [ LRE B
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40 —HT-CAD
—HT-CAD-STR
—HT-CAD-DM
—HT-CAD-STR-DM
Log-rank P < 0.01

w
=1
T

Bt de R A 5%

6 7 8

0 1 2 3 LE S
I ] 4
No. at risk
1 2885 2785 2668 2575 2366 2163 1666 1346 1036
2 743 717 685 663 605 534 416 312 235
3 2499 2386 2270 2167 1987 1771 1326 21 756
4 716 680 644 605 544 475 347 258 172
HT: @lilH; CAD: 5.0v; STR: MiZerf; DM: HHIRHE; 2488
FiF AT HT-CAD 41 R AR ST, PO dfy
EERCT=
B2 ZEBOESHBEOFEEOCOERGFELFERRLTEN
Kaplan-Meier fi £&
Fig.2 Kaplan-Meier curve of cumulative mortality rate of CMD

in elderly HT-CAD patients

®2 WREHERFESBEHEZEHRNZEHT-CAD BEERE
LT RS B B2 HR(95% CI)]
Tab. 2 Effect of stroke stratified according to diabetes on
the risk of all-cause death in elderly patients with
HT-CAD (HR[95% CI])

N-STR STR P{E
N-DM i % 1(Ref) 1.05(0.86 ~ 1.28) 0.658
DM ¥ 1(Ref) 1.26(1.07 ~ 1.49) 0.006

F3 RIEMEHRSERMERRBXZEHT-CAD 2E 2R
e T XUBE B 22 ME [ HR(95% CI)]
Tab. 3 Effect of diabetes stratified according to stroke on
the risk of all-cause death in elderly patients with
HT-CAD (HR[95% CI))

N-DM DM P1H
N-STR 3 1(Ref) 1.39(1.22 ~ 1.58) <0.001
STR % 1(Ref) 1.71(1.36 ~ 2.17) <0.001

o 32 VT 1 ok R AT N SRR L ) 225 AR AR
JRE SR AT . AR R, 2008 —
2018 4F- £ 4F HT-CAD F8 35 1o I 45 A P g 52
Hahn#aR, fERAEHT-CAD B, Hais Itz
A S RECE AT KB 3, (a4t
W PR T A 4 R A6 T XU 14 0 38%, 1 [F] B & I
T I s R0 ki 2 v D3 A R84 DR B T XU
72%. A DRI A 25 X A HT-CAD B Y
SPRAET XU A7 AE BRI

REAEAF T 2 B, o0 0 A8 A QP i £85I R0
DIRE TR, oo A ARG 0 £ 23 B A B 7 s

&4 FRERMEHNPATEAEEE TR Cox LLF
XU B Y343 #F[HR(95% CI)]
Tab. 4 Cox proportional hazards regression analysis of
all-cause mortality risk in different age and gender
groups (HR[95% CI])

I HT-CAD-
ey HT-CAD HT-CAD-STR HT-CAD-DM STR-DM
A
1.09 1.36 1.83

65~74%  1ReD g1 45) (113~ 1.64) (1.43~235)

1.06 1.40 1.65
>15% IRef) 80~ 1.40) (1.17~ 1.69) (1.29~2.12)
P51
, 1.04 1.38 161
B IReR) 73 1.48) (1.11~1.70) (1.18~2.19)
B (Ret) 1.09 133 178

(0.86~1.40) (1.12~1.57) (1.44~2.20)

T ZE SR T A, 4 AR T XURG: Bl 145 AR 4
Lo B S A . e E TGN A 29 47.86 71
B2 55 KW A9 & B, CAD-DM 3 i &
ANBER) 0.2%, HT-CAD 3 5 1.74%, HT-DM
# i 2.65%, HT-CAD-DM i # 15 0.55%; HA L
I AR 0 B NN T BE AR . ZE S i
M REEARFTIEME A 5T 45 R B, T
BE U5 12.1 4, H A I Bl i MO BE e (2.32% vs
6.54%) . A FF Bk e O E 9 FBE FR 955 (0.46% vs
1.33%) . A FF Bl i P 0 BE 5 A0 A 1 (0.17% vs
2.65%) . A I B a0 IR OB DR R R 2
(0.07% vs 0.88%) A [l e B L2 A HE 4 L4
U, AKIE S & A AR = iR A I e O A
BRI A T s A0 2 o A g A X i
fla] o S B ke s, BRI A, SREHFL
A AP R L, B I — RO A AR
PR B Y 4 BB T UG 38 0 1.76 ~ 2.52 4%,
G RN N 2.82 ~ 3.2 4%, 1A I 3 A
381145, 3% 2 W4 IO 145 A0 35 1 2 s 5
Z, RTINS 5 —T R E 5 006
51 e L R8O M AR s 5 2 RIBE T e R
Mg, SOGESE R B E e, &IF—Fho
A AR B 3 A PR BE T XU A D 4k 3 7384
I, A FF RO IS AR e R e RIBE T R
B3I 15 F5, AR 3 b R LA b4 i 2.39 £506),
ARWFFEMUESL, A LA I 00 & I8 R
95 =5 S A 3 A PR BE T JXURR: S S 4 w8 1L R & -
JeE O 1 13848, AR Il e G I e 5 I TR
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JR o B I 7 v I g A5 2 e DR A T XU, 8
L7248 o MABTFEH, 7 R 5 56O B il
A SR AR R B A DR AR T A R . s I AT
LU 227 AT T A8 e A A R A KRS, [
A I e ol e AR O i A KU
AW KB I IR O F R S BB AR & LR 5 JF
T O R A SR T KBS S B, AT BB AT
FENFE i M5 I 0 B, O £
FH T 30 ik o1 e TR R i 5% B 0O U af A P 7 B
IE, sUPEBRAERE S | K i/ INBCR AR TE W i A 34 FE B
ok JcCo WUBE ML A FE I, T 50k ok Ao R R ke 2
4 ZE i R i A R A AR R T B AL 2
— T L R 97% A T i/ MR 2y
097, HId 94% ] TAbTT IS, bTTIRZS
R e BB B8 A FH AT A 25800 2> s Ik o A B R A
2, YUl /MR R ABTT 250 i )2 2 R]
AT AR 2 T AR o S5 A S SN R B Y
EL:E%[HJS] 5

BEAEOFE R, IR 55 0 A rh A B 0
W PR 2 I A v B I S SE I R ER PR J8 3 A
A il e A XU AR PR A 10 247, ELRE PR
B KA R PR 2, AR R AR B XU
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—FPFIRE AR 20 A T R OB PR ) R A
2928%, MBI e 7 i 25 o RO L, A
HR AR 7 R 30 Y I s R R A 3 0 U
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[ A T 384 000 2 A oo ML 3 I 6O 45 8 PR 4
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T MR 2 S BRI 50 )2+ iy ek, 3o
EREG R, R AES A LR R BEIRES,
T3 B2 A e 2R T A R S EOHLAAR ) B ik
MFEMERAECIRES, W51 &SR EIRRGEHRETT
A, AT BB & 3R U R T AL, R
T RGBT v, s AT R ot ke S A A I PR 3R Y
AT LA A, 5 L g A 24

FIAT, [ AN SET AR 8 I G I e O i
o0 AL ARG ST B o, A
WP IR T AT i U 5 I ok — R A

PRI I 1l 45 A S A G i 89 2R 50 1) U
A KB . [N, BRI T AR
O MR S A RFE T KBS, A
WF T 45 5 AT 1R R A7 3 0L A 9 5l O s AR
PR U PEAL 48 AR o I ARNAS IS AL 7
IFIE] 6.38 4F, 1k 4% iy I 45 I 5 O i A
I A AR H 3 UG AR A PEAL P A

A FEAEAE—E YR PR . (D) AL B
srBEvIE S B IR AT, HRB4 R ZHONAEE
Lol N, BT B AR BUAE T B R A5 A0
DR, ASHIFIE e 2 A TRIE T Ay 45 Jay 5 1
R IEPEFET s Q)AWESE Ry M EPE s, BV
AR BB R VTS oL, AFAE R ViR far
BRI R KA S AT IS TEDT Y, DA IEAS
WA RO — 2L e 52w s (3) BTN
AP I T M A AR e 1 SRS —, AE
FEREICAS IS8 A B 3R A e ) 3 B, T
564 55 A O A AR PR e A =, RSk AT gk
— S BRFE ARG LA At i A A 1 e AR =
T ERE PRI RS S T O

gi b, AR G IO B O AR
P O R 2 LIS AEE4F HT-CAD
O PRI R AR X A HT-CAD f 5 (1 2RI AE
T XU A AE DR R ONE o PRI I DR 512 B8 v 7 G 1 2
AF LA I O O I AR P IR i 22 A
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