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Abstract

Chronic kidney disease (CKD) is an important risk factor for the occurrence and development of
coronary artery disease (CAD) with high mortality. Coronary artery disease in patients with CKD is
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serious and complex. In addition to traditional coronary heart disease risk factors such as di-
abetes and hypertension, CKD patients are also exposed to other non-traditional cardiovascular
disease risk factors related to uremia. The glomerular filtration rate of elderly patients is signifi-
cantly decreased due to physical dysfunction and potential renal insufficiency, which will lead to a
complex condition. At present, most of the studies are non-elderly patients. Therefore, this paper
aims to summarize the characteristics of coronary atherosclerosis in elderly patients with chronic
renal insufficiency through the analysis of the characteristics of coronary artery lesions in elderly
patients with CKD.
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1. 48

P21 1 IEE M (CKD) 2 A BRAB R A 4H, 500 MU KBS B IS 2 A5G . CKD 50 MR T-H
T 14 I Jo 1ML 250, AR i) S0 ke A A R I 5 A (VC) S 35 52 M . CKD SO I 507 (1 ST f
K2 JREFAERE R « 181 A AN AL S R B 28 A8 A s A B8 - Co ML 87 XU 1) CKD R S 18 28 1] CKD
IEFERCN—/N H 2™ B A ER A, 5 AN D 208G I BB G K, ARSI X A ERE TR 5T R 5
3T, 2019 S4Bk CKD HEIAH] 7650 15, ET- 316 Ji. HTZi4k, CKD M4 BRI R N5 10
JiN9,011.9 N, b 1990 fEmH 41.1%, S8 1 4 23 JI AFETZ[2], BEE R HIH K B DhREA 410 o
RARW = . 2015~2016 “F CHARLS WE7CAUN T 6706 % > 60 % %2ik#, BFIhEE N (eGFR < 60
ml-min~'-1.73 m ) EIR R 10.3% [3], TR 70 N AEE 45 NBE, 75 B3 i X 18 1k B s AR,
FHEGHEIRTT LUK XK, DA B 0 (0 U [2] . ASHIE 70385 R 1) 2 4R 18 ML B Th R AN 4 5 3h ik il ke
A S AR DG SR TR 25, W 90 2 AE 8 1 R o3 N 3l Bk s AR R A P O L A B B R A R R 4
ft—EH .

1.1. CKD BEEKILRMERF =

B DIREFRAR S o T AR R R E ARG, HHMEREERT R BORAENEELEAFEZNZ
SCMESR A AN E T4, CORAGE (FIFI L B ANAR AR 250 0F A )l R 225 R BT T s, =32 fiL
& CAD f£ CKD &3 i HAEAE CKD & v S (4]0 P EZO 51 S BOpn 2O i O )i i 1 2 5
O LML I B A SR [5]. BEE W DhRERTRAL, CAD MIRMIEAE R AR . G2 i e
KBRS AZ /D IMVE SRR AL, BUAUALE B T 4R A HEAE I (6], Sl A e Lo AE B T
BB EAER],  DORBPLAME RIS s R A T B0t LA AR B R R DL —#R 7)o el Jik il o5t m] 4]
PRI~ ST R R TR AR Bl AR P LA B I WA AT B 7 7k (8 R A T e [ 7] Sk ot B8 AL T Bk 1
FHIE R PS A RERERL=[8], FEM Y] CKD b, #EwlRefc T2, 59k CKD &ML, F5bsk b
T, HRBEER, FAEPRE4], TSR R, TARENES H2 S KA AL AR S A Sk
TERBNAK S fER RZR,  SR IR S BB AR T AR5 AR R ER B2 ) O RIEEIBIE 9], 'H IIRE
ARG RPN IRIZIE 2 . AR OC. BLAL, MBS BoR, BEE R DIRER TR, EiRE)
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K SR AR5 A2 (P BE B 43 IR B 1 & &A% O I B R BB A A T2 B S B e . [FIRE, #5248 B iR 3)
Bk NIRTT ) CKD £ 3 i H B )32 AR P2 5 (R S Ak AL A AL, bR B K BE B A 5 22 (PR A% AT EE /b
HI£F4EZH 21 4].

1.2. JEFEMEFEL

TR BN BKAS A (CAC) TN M 15 s 58 3 v A i HLdk i . CAC W PREE 3 nshfik(ead, 15
JEE K LA A% 2, AT BCO LRI 107 £S5 EFE PR RIS [F T2 B P RSB P 1) 30 Fk S R s A 1 45 4
FSEIEUZ A 0 A ES 4, A A5 £ DL 35 b 1142 ) I, (TR 38 8 AN 23 R AETE S BB AR R AL IR X 3558 ]
M5 PR R PR A, BT HR AT A R BG4k, SLRIRALHIASIR], BSR4 Ak, 3 L 98 0 BR 5
1, -SRI G, (R AL & CKD Hh VC IR EIE[11], Sk B4k
JUF e KAES KRR ST, —BOoRUL, WIS ENA, TELF AR5 Ak I A 0 5 (1
HHBY BOrT WA N B, RIB M AR DX R AL, IAE PYRRAR E SR B B SOIRES A RN 1 2K SRR
SE RN 2 koM R R Ak A T B ARG 5%, (H R A PR A AR 0L F- 5 BE A IR BUAH DG [12]s Sk ik A4 4k ]
REAE TN B “ZMM” o U R B AR RNES, TR REMERARE AKX, 2K
SETR B IKER B AE(ACS) o A, R0 B A AR A e AR 7R AR K R 7 0o 1 22 St R BN o 8 A e
()R AL AR R R W BEERAE CKD rRaEs i . R F I CKD sl ksl FEfEb 2 e 4 CAD KUK
KRB, HARESGRE R EIE GFR FREEE SIEH, SEF4EML[13]. F50BEE BEHET DL K
BN AETE M . PR AURI G Je e, SRR a, SRR R, 4851k
BEHe it 25 B e 5 A% A48 I T 45 4k 15 58 7 5, AR S A 2 S AN R BEERAF LL , e BEER AR (145 1 e B L
I H 5K O IX B LK R[12].

2. WTERENH
2.1. |ILRE(OS)

CKD 3% 5k H BT RE /) T AL AR B, SRR N B N, AT S 80 A il i
PSRN AL 28 1k DX M0 7= AR 2 PP IR RRE[14], OS Ry 1/ Ay 7 40 M 7= A — S AL B0 5 B0 ) T g
Weeh, FEim o s L0 M R B e 4 . 0T 4 B T I AR DL B o 4 B I ZEL R A R
T 3 B Eh F 1 Bl Bk A [ 157
2.2. RIE

TESZARI B A, AR AR ARG BE SRE i 8 T 5 400 = 2E AR R 40 M DX 7 R IR 7, S 30 /INE )
JREFYEAL . BRIk, 12 PR R 0E & CKD RS SIR) R . thah, CKD =5 MEuE i Th g i PR 5 2L
A B VEREPREIAEE, G S5O I P 2 8 A o3 (4 L R ) AR RIS R TSR 5] R 4 S PEAS VAR B SE 16] 6
RIEE CKD MHIFRIEERA R, RAERER MR IR (R, WS aA g R . H a2 AN
(I R AIE 5 14 AR AIE B KOE 55 CKD 2 [ A7 LE BRI R R 56 & [17].

2.3. {ERRIHFE

1E CKD 51, TS ThAE, s AT DURRRE RS YE R N B IS 084k, B R
AR T REAWT T B, ZKFI &P BRI & T LA, RIUCATE. 85, BEMIEREL, 5 MmE Sk %
VIAHIG o e A e B AP VS 540 A P [EE T . —TSEEGUE R, 258 T e K P40 A PR K BRI I /45
BB E TR R T AP B R B . S AP S5, 1T BRI 15 5 0 L ) 1 (I 3 ik ot BV R i
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FRE) S TR VSMC —i2, ATREME 8 MBRITAR A Kt o 229 MLVBCE AT R8P A 2 v % JILE AV v I
SERT, CAC FIEFN K d K & . Kk, CKD (1 MLiE 55 A R 4L Rr 78 1R 5 KT [18].

2.4. MEARK R

LA A B2 240 2 A 3 Ik S R A F) B L1080 2R 8, R A A A Bz 4540, B R Rt R T A F
HAEMRKFLSE b330 CKD 35 10 MU I Rk . CKD B35 1 A K DhRE R AS(ED) IR R T 25 R 35 11 P9 B2 434
13, A W BB R M2 KBRS MIREAES R, A IRk B — AL R A B
R T OS. MIIHEILAL =), BERRERANBERR JRIBER 23, DLACORAF s P Bz 40 0 A PR 7K TR
TIEH K, 40 Klotho MZEAEZR Do J"ZMZRETH, WIHME] OS MIAE, A IEG VA& L,
LURGERREE R, AT RO PLel il ED A Ut 5 208 CKD Sh Bk A AL I ACRE (1 4 ZEF-BR[19].

2.5. [REKFE

Laville 5 N\ T 2022 E#EAT () —IBAFIBT FL[20] & R B, 1L R Z K5 4RENT CKD & 1) CVD
MFET-FAR, SEIIEET R, F b, FATNKE CKD 8F MR U], SR EFE AT AR
AHEE CV GRAGET KK X504 e N L S el R T k. 1ok, JREKFTHES
OO R IEASC . SR, XA R R . 0 T KF JRER S 1A & AR, BHEa
BEA(—Fh BT S AR RS A R B B —— R Z 53O A %) [21]. Berg S ANHE
TR ER S S AR AR R B R R, IR F BT O U SR A AE T R AT R [22]
Lai S5[23]3E— 0 B 1 12 1 ¥ 22 35 T BUE IR KR AN E AL B B e K7 FOARSS R A
PREFIERERARIE, IXUE A Tl A0 S (15 S I, A XA~ LA B 1 s i R A, [ I 4 ) i
(RS TR APS I i s |V Vo RN S o ae S 1

3. ZEBEIMETEEIRE

VL DhREAN 4 1) SR 2R B A AR A IR T R 2 3G 0 o ST XY 27,465 44 CKD g k471 21 TR %
WEARMZRE TR, 17E 66 ZELL LK CKD &Y, 15— (64.5%)EH CVD, M{EIX—FRvE
f)dE CKD H i, X — bl L N =20 2 —(32.4%) [24]. £ CKD 3, 3B M7 ) (3900 i “ B M 18] 7).
EERE AL BRI . EEARIE RN G R [25], SRS RERE AL & — R WL 2 AL . SR,
F PP 2R AT BRI — I FE AR SR, B0 L KU 0 DA B = RO ER RSB T2 (26 Bk AEAE, W] DL
SETRIMEREE TN BEIRE A L R A N (40 Framingham AFF 58 HRE I ) AR I S
JP(ESRD)EFH HIFET- (T TR A, RE) A O MU iR DR RO LA 45 J3 [ 271« 4R NI SR MLRE 22, S TR,
HAIHEINREARA, K b7 HG T, BRI e yT 2 et [28].

4. BT RARE

CAD [ CKD B H A %2 4% B ARBIK A T2 o 3 P A9 [ e 38 n B2 R 3BT 1
S, I HL5 32 5 8 VR 9T 5 1T 5240 9 [29], 75 823 {94252 R ik ML iz =5 22 (¥ % ) CKD 4 I CAD
T, FARSIKFENFAR(CABG)EE KRB KA NIBIT (PCLIRITLE 30 K, 1 FEANEEANR 15 A A %
B AL 4 BB T AN E BEAS RO U FE[30], CKD 8% 78 IR B Ik 55 B A MR VA I7 5 IR I R
TG ELF(31]. TEH5Z PCI 8L CABG A7 I /2 T bR B ke S vh RUHEL S A0 T3 7 TR A B
Z 5. R4E CABG MR 30 R 1 AEAp R AR 285 5, PCL S IA SGTEQIUESEH, FEAE 5 RS
FUGHAT S B [32]. TEMLHTEFI A CAD B, SHMHZAYGITHLEL, PCIREC T E, i
KT 3 ) EEIET XK. 5 PCIAHEL, JeRE) k55 R AR 5 50 HABE T 1) U DL K IR T
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A RFAF R AR IR [33], A LeBE TR R34 5 TR ~F RIS EL, AR E sk kO IER . b B
P LR GG ST A1 R 1140 S 8 AE A AR R N Ak SRS (180 Lo SR A S A RREBR 00 77 T A 5 o A R 48 R i Ak
BT, BRIM-CKD AT FEARE, S25URI7AHEL, PCI JF AR PR B2 22 5 0o LR A 58 2 I PE T B AR BUgE It
OUBEZE RS o SRTIT, XIS ST 00 28 T v B LR AL AR 5 (61.4%), ~FIREVII A1 2.2 4. KIIREYS
R, RURBIIKSE HAS AT DA Y] CKD ™ HEL LRI BUS, X EE 2R RCT WFFERIE

SK[35]0 FETE 2 RN RIR: BN RBUEE T, ARSIIKSS B A S KIEAA S, HEYPETK
DS B iy o PCI 2H B 53 13 8 X KU BE i [36]

5. &t

EARER R, 12 PEE DAL MBS R OC R 2 XA 1), /£ CHD &, CKD MfFESH
EIAET R K EEO M R B HEM KA FRME[37]. CHD 2 CKD KIkS 5T, BEE&SE CKD /1%
ESRD & ST E L F A [38]. Sl MWLEEER I, Bk R AE AL 2 3R M P 1 £ 225 K . BBk
A P o LB 2 N 55 KR iy L AR RO AN B T E LR 3K [39]. WP fali 5 CKD B# M VC A
K, OFALMRER, WFER. SiE. BRE. IERE, DLIESRKE, W MBDS. RIEFIEFEA
Ro SRIM, X8 RIZAE T b R VD3R 28 10 A 15 BIR IF a8 L3 T 20 ks e A0 1 K A
AR, FIARE, 6T EcE B E TS B RMRAEH[40]. PCI A1 CABG #f &% € ) LMCAD 1 CKD
e DRSS S5 3 P 42 52 1) LI B 3 v o BRI UG, FE TR AR B IK e e -9 F CKD =3 S i3 1 0o I A BA e skt R v,
2% JEAMA S G HRE A RAS 58 A s F R 1) R Re it DL S B PCT R 3k i 5 CABG M3k
(5 [29] o

SE K

[11 Dusing, P., Zietzer, A., Goody, P.R., et al. (2021) Vascular Pathologies in Chronic Kidney Disease: Pathophysiological
Mechanisms and Novel Therapeutic Approaches. Journal of Molecular Medicine, 99, 335-348.
https://doi.org/10.1007/s00109-021-02037-7

[2] Roth, G.A., Mensah, G.A., Johnson, C.O., et al. (2020) Global Burden of Cardiovascular Diseases and Risk Factors,
1990-2019: Update from the GBD 2019 Study. Journal of the American College of Cardiology, 76, 2982-3021.

(31 CPECMEER SRR S MEH. (b EO IR SRR 20210 R[], E.O I E R, 2022,
20(7): 577-596.

[4] Valdivielso, J.M., Rodriguez-Puyol, D., Pascual, J., et al. (2019) Atherosclerosis in Chronic Kidney Disease: More,
Less, or Just Different? Arteriosclerosis, Thrombosis, and Vascular Biology, 39, 1938-1966.
https://doi.org/10.1161/ATVBAHA.119.312705

[5] Loftus, T.J., Filiberto, A.C., Ozrazgat-Baslanti, T., et al. (2021) Cardiovascular and Renal Disease in Chronic Critical
ness. Journal of Clinical Medicine, 10, Article 1601. https://doi.org/10.3390/jcm10081601

[6] Lopau, K. and Wanner, C. (2021) Treatment Rationale for Coronary Heart Disease in Advanced CKD. Herz, 46,
221-227. https://doi.org/10.1007/s00059-021-05025-2

[7] Zhang, X., Hu, L. and Zheng, W. (2018) Percutaneous Coronary Intervention versus Coronary Artery Bypass Graft in
Acute Coronary Syndrome Patients with Renal Dysfunction. Scientific Reports, 8, Article No. 2283.
https://doi.org/10.1038/s41598-018-20651-3

[8] Liao, G.Z., Li, Y.M,, Bai, L., Ye, Y.Y. and Peng, Y. (2021) Revascularization vs. Conservative Medical Treatment in Pa-
tients with Chronic Kidney Disease and Coronary Artery Disease: A Meta-Analysis. Frontiers in Cardiovascular Medi-
cine, 8, Article 818958. https://doi.org/10.3389/fcvm.2021.818958

[9] Raggi, P. (2017) Cardiovascular Disease: Coronary Artery Calcification Predicts Risk of CVD in Patients with CKD.
Nature Reviews Nephrology, 13, 324-326. https://doi.org/10.1038/nrneph.2017.61

[10] Sakaguchi, Y., Hamano, T., Obi, Y., ef al. (2019) A Randomized Trial of Magnesium Oxide and Oral Carbon Adsorbent
for Coronary Artery Calcification in Predialysis CKD. Journal of the American Society of Nephrology, 30, 1073-1085.
https://doi.org/10.1681/ASN.2018111150

[11] Nelson, A.J., Raggi, P., Wolf, M., et al. (2020) Targeting Vascular Calcification in Chronic Kidney Disease. J4CC:

DOI: 10.12677/acm.2023.13112574 18339 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112574
https://doi.org/10.1007/s00109-021-02037-7
https://doi.org/10.1161/ATVBAHA.119.312705
https://doi.org/10.3390/jcm10081601
https://doi.org/10.1007/s00059-021-05025-2
https://doi.org/10.1038/s41598-018-20651-3
https://doi.org/10.3389/fcvm.2021.818958
https://doi.org/10.1038/nrneph.2017.61
https://doi.org/10.1681/ASN.2018111150

BIACE T « HRARIL, P

(23]

[24]

(25]

[28]

[29]

[30]

Basic to Translational Science, 5, 398-412. https://doi.org/10.1016/j.jacbts.2020.02.002

Mori, H., Torii, S., Kutyna, M., et al. (2018) Coronary Artery Calcification and Its Progression: What Does It Really
Mean? JACC: Cardiovascular Imaging, 11, 127-142. https://doi.org/10.1016/j.jemg.2017.10.012

Sarnak, M.J., Amann, K., Bangalore, S., ef al. (2019) Chronic Kidney Disease and Coronary Artery Disease: JACC
State-of-the-Art Review. Journal of the American College of Cardiology, 74, 1823-1838.

B, X, 2Rk, . A8 B R B TOIORE B Eh KR AL REA AL BB Fe i R (D], b B SE R 2 WA, 2020,
24(3): 530-532.

Zanoli, L., Lentini, P., Briet, M., et al. (2019) Arterial Stiffness in the Heart Disease of CKD. Journal of the American
Society of Nephrology, 30, 918-928. https://doi.org/10.1681/ASN.2019020117

Baaten, C., Vondenhoff, S. and Noels, H. (2023) Endothelial Cell Dysfunction and Increased Cardiovascular Risk in
Patients with Chronic Kidney Disease. Circulation Research, 132, 970-992.
https://doi.org/10.1161/CIRCRESAHA.123.321752

Li, H., Li, M., Liu, C., et al. (2023) Causal Effects of Systemic Inflammatory Regulators on Chronic Kidney Diseases
and Renal Function: A Bidirectional Mendelian Randomization Study. Frontiers in Immunology, 14, Article 1229636.
https://doi.org/10.3389/fimmu.2023.1229636

Dai, Z. and Zhang, X. (2023) Pathophysiology and Clinical Impacts of Chronic Kidney Disease on Coronary Artery

Calcification. Journal of Cardiovascular Development and Disease, 10, Article 207.
https://doi.org/10.3390/jcdd10050207

Roumeliotis, S., Mallamaci, F. and Zoccali, C. (2020) Endothelial Dysfunction in Chronic Kidney Disease, from Biol-
ogy to Clinical Outcomes: A 2020 Update. Journal of Clinical Medicine, 9, Article 2359.
https://doi.org/10.3390/jcm9082359

Laville, S.M., Couturier, A., Lambert, O., ef al. (2022) Urea Levels and Cardiovascular Disease in Patients with Chronic
Kidney Disease. Nephrology Dialysis Transplantation, 38, 184-192.

Six, L., Flissi, N., Lenglet, G., et al. (2020) Uremic Toxins and Vascular Dysfunction. Toxins, 12, Article 404.
https://doi.org/10.3390/toxins 12060404

El Chamieh, C., Liabeuf, S. and Massy, Z. (2022) Uremic Toxins and Cardiovascular Risk in Chronic Kidney Disease:
What Have We Learned Recently beyond the Past Findings? Toxins, 14, Article 280.
https://doi.org/10.3390/toxins 14040280

RN, £, BARE, F. SRR S DREA 200 A A [F o EEUERY )5 R S Bom AR AE A (1], Hh P BR A
A ORI R 443, 2022, 20(24): 4425-4428.

Virani, S.S., Alonso, A., Benjamin, E.J., et al. (2020) Heart Disease and Stroke Statistics-2020 Update: A Report from
the American Heart Association. Circulation, 141, ¢139-e596.

Kyriakidis, N.C., Cobo, G., Dai, L., Lindholm, B. and Stenvinkel, P. (2021) Role of Uremic Toxins in Early Vascular
Ageing and Calcification. Toxins, 13, Article 26. https://doi.org/10.3390/toxins13010026

Wojtasinska, A., Frak, W., Lisinska, W., et al. (2023) Novel Insights into the Molecular Mechanisms of Atherosclero-
sis. International Journal of Molecular Sciences, 24, Article 13434, https://doi.org/10.3390/ijms241713434

Castelli, R., Gidaro, A., Casu, G., et al. (2023) Aging of the Arterial System. International Journal of Molecular Sciences,
24, Article 6910. https://doi.org/10.3390/ijms24086910

SRAAE, RBEIE. ZAEE0E E IR B ThREAS AT e ko0 I A NI PG R 72 (0], EERARZG R, 2019,
13(14): 26-28.

Giustino, G., Mehran, R., Serruys, P.W., et al. (2018) Left Main Revascularization with PCI or CABG in Patients with
Chronic Kidney Disease: EXCEL Trial. Journal of the American College of Cardiology, 72, 754-765.

Li, Y., Hou, X., Xu, X., et al. (2022) Coronary Artery Bypass Grafting vs. Percutaneous Coronary Intervention in Coronary
Artery Disease Patients with Advanced Chronic Kidney Disease: A Chinese Single-Center Study. Frontiers in Surgery, 9,
Article 1042186. https://doi.org/10.3389/fsurg.2022.1042186

Li, Y., Hou, X., Liu, T., et al. (2022) Comparison of Coronary Artery Bypass Grafting and Drug-Eluting Stent Implanta-
tion in Patients with Chronic Kidney Disease: A Propensity Score Matching Study. Frontiers in Cardiovascular Medicine,
9, Article 802181. https://doi.org/10.3389/fcvm.2022.802181

Gallo, M., Blitzer, D., Laforgia, P.L., et al. (2022) Percutaneous Coronary Intervention versus Coronary Artery Bypass
Graft for Left Main Coronary Artery Disease: A Meta-Analysis. The Journal of Thoracic and Cardiovascular Surgery,
163, 94-105.E115. https://doi.org/10.1016/].jtcvs.2020.04.010

Song, B., Dai, D., Liu, S., et al. (2021) Optimal Timing of Coronary Angiograms for Patients with Chronic Kidney
Disease: Association between the Duration of Kidney Dysfunction and SYNTAX Scores. Renal Failure, 43, 307-312.

DOI: 10.12677/acm.2023.13112574 18340 Il R 125 23k i


https://doi.org/10.12677/acm.2023.13112574
https://doi.org/10.1016/j.jacbts.2020.02.002
https://doi.org/10.1016/j.jcmg.2017.10.012
https://doi.org/10.1681/ASN.2019020117
https://doi.org/10.1161/CIRCRESAHA.123.321752
https://doi.org/10.3389/fimmu.2023.1229636
https://doi.org/10.3390/jcdd10050207
https://doi.org/10.3390/jcm9082359
https://doi.org/10.3390/toxins12060404
https://doi.org/10.3390/toxins14040280
https://doi.org/10.3390/toxins13010026
https://doi.org/10.3390/ijms241713434
https://doi.org/10.3390/ijms24086910
https://doi.org/10.3389/fsurg.2022.1042186
https://doi.org/10.3389/fcvm.2022.802181
https://doi.org/10.1016/j.jtcvs.2020.04.010

BIACE TN « HRARIL, P

https://doi.org/10.1080/0886022X.2021.1880936

[34] Spertus, J.A., Jones, P.G., Maron, D.J., et al. (2020) Health Status after Invasive or Conservative Care in Coronary and
Advanced Kidney Disease. The New England Journal of Medicine, 382, 1619-1628.
https://doi.org/10.1056/NEJMoal916374

[35] Bangalore, S., Maron, D.J. and Hochman, J.S. (2020) Management of Coronary Disease in Patients with Advanced
Kidney Disease. The New England Journal of Medicine, 383, 1091-1092. https://doi.org/10.1056/NEJMc2024023

[36] Tasoudis, P.T., Varvoglis, D.N., Tzoumas, A., et al. (2022) Percutaneous Coronary Intervention versus Coronary Ar-
tery Bypass Graft Surgery in Dialysis-Dependent Patients: A Pooled Meta-Analysis of Reconstructed Time-to-Event
Data. Journal of Cardiac Surgery, 37, 3365-3373. https://doi.org/10.1111/jocs.16805

[37] ¥RAIC GO & I DhREAN 42 18 PCT AR Bl B ST [D]: [ -E #0085, sk ISR, 2022.

[38] Golub Ilana, S., Termeie Orly, G., Kristo, S., ef al. (2023) Major Global Coronary Artery Calcium Guidelines. JACC:
Cardiovascular Imaging, 16, 98-117. https://doi.org/10.1016/].jcmg.2022.06.018

[39] Townsend, R.R. (2019) Arterial Stiffness in CKD: A Review. American Journal of Kidney Diseases, 73, 240-247.
https://doi.org/10.1053/j.ajkd.2018.04.005

[40] FRET, HARE, GAEHL. 190G N 8 S KRR RE A AR ¢ AR bR BT SOk RE[J]. WRVLEE %2, 2020, 42(23):
2591-2593, 2598.

DOI: 10.12677/acm.2023.13112574 18341 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112574
https://doi.org/10.1080/0886022X.2021.1880936
https://doi.org/10.1056/NEJMoa1916374
https://doi.org/10.1056/NEJMc2024023
https://doi.org/10.1111/jocs.16805
https://doi.org/10.1016/j.jcmg.2022.06.018
https://doi.org/10.1053/j.ajkd.2018.04.005

	老年肾功能不全患者冠脉病变特点的相关研究进展
	摘  要
	关键词
	Research Progress on the Characteristics of Coronary Artery Lesions in Elderly Patients with Renal Insufficiency
	Abstract
	Keywords
	1. 介绍
	1.1. CKD患者冠脉犯罪血管特点
	1.2. 犯罪血管钙化

	2. 病变发生机制
	2.1. 氧化应激(OS)
	2.2. 炎症
	2.3. 钙磷代谢异常
	2.4. 血管内皮损伤
	2.5. 尿素水平

	3. 老年肾功能不全冠脉病变
	4. 治疗及预后
	5. 结论 
	参考文献

