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摘  要 

心肾代谢综合征(CKM)是于2023年正式提出的一种全新概念，旨在整合肥胖、糖尿病、慢性肾脏病(CKD)
与心血管疾病(CVD)之间复杂的病理生理相互作用。CKM的提出标志着从单病种、分专科的诊疗模式向

多系统、跨学科的综合管理模式的转变。本文系统回顾了CKM的定义、分期、全球流行病学特征、诊断

方法及管理策略。流行病学数据显示，CKM在全球范围内，尤其是在中老年人群中高度流行，且存在显

著的地区、性别和种族差异。诊断方面强调通过临床评估、实验室检查(如尿白蛋白/肌酐比值)和影像学

检查进行早期识别。管理策略核心在于综合干预，包括以减重和优化饮食为基础的生活方式干预，以及

以肾素–血管紧张素系统抑制剂、钠–葡萄糖协同转运蛋白2抑制剂、胰高血糖素样肽-1受体激动剂和非

奈利酮等药物为核心的联合治疗方案。本文旨在为临床医生提供CKM全程管理的系统框架，以降低其疾

病负担。 
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Abstract 
Cardiovascular-kidney-metabolic (CKM) syndrome, a novel concept formally proposed in 2023, 
aims to integrate the complex pathophysiological interactions among obesity, diabetes, chronic kid-
ney disease (CKD), and cardiovascular disease (CVD). The introduction of CKM signifies a paradigm 
shift from single-disease, specialty-focused care to a multi-system, interdisciplinary management 
approach. This review systematically examines the definition, staging system, global epidemiologi-
cal characteristics, diagnostic methods, and management strategies of CKM. Epidemiological data 
indicate that CKM is highly prevalent worldwide, particularly among middle-aged and elderly pop-
ulations, with significant variations across regions, sexes, and ethnicities. Diagnosis emphasizes 
early identification through clinical assessment, laboratory tests (e.g., urine albumin-to-creatinine 
ratio), and imaging. The core of management strategies lies in comprehensive intervention, includ-
ing lifestyle modifications centered on weight loss and dietary optimization, as well as combination 
pharmacotherapy involving renin-angiotensin system inhibitors, sodium-glucose cotransporter-2 
inhibitors, glucagon-like peptide-1 receptor agonists, and finerenone. This review aims to provide 
clinicians with a systematic framework for the holistic management of CKM to reduce its disease 
burden.  
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1. 引言 

过去几十年来，肥胖、胰岛素抵抗(Insulin Resistance, IR)、糖尿病(Diabetes Mellitus, DM)、心血管疾

病(Cardiovascular Disease, CVD)和慢性肾脏病(Chronic Kidney Disease, CKD)的患病率显著增加，严重危

害人类健康，已成为重大公共卫生问题，给社会造成沉重负担。然而，这些疾病长期被孤立地研究和治

疗。随着流行病学、机制和临床证据的汇聚，人们认识到代谢、心血管和肾功能障碍之间存在广泛的重

叠，而针对多病共存患者的临床诊疗仍缺乏有效的多学科协作。在此背景下，2023 年 10 月，心肾代谢综

合征(Cardiovascular-Kidney-Metabolic Syndrome, CKM)这一概念被正式提出[1]，标志着诊疗模式从“单病

种、分专科”向“多系统、跨学科”的转变。CKM 不仅影响患者的生活质量，还增加了心血管系统疾病

和肾脏疾病的死亡风险。此外，医护人员普遍工作时间长、压力大，且常存在久坐、缺乏体育锻炼等不
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良生活方式，这些因素均与 CVD 风险升高相关[2] [3]。Lin 等人发现，与非医疗工作者相比，医疗工作

者的高血压患病率更高，比值比为 1.74 [4]。这要求临床医师需进一步加强 CKM 的早期识别、协调干预，

以及生活方式和药物的综合治疗，以预防疾病进展[5] [6]。因此，从预防优先、全生命周期连续性管理的

角度出发，对 CKM 进行早期识别、精准分期、系统协作、积极治疗，真正实现以预防为中心的全程管

理，对于降低 CKM 的疾病负担、改善患者预后具有重要意义。 

2. CKM 的定义和分期 

CKM 被定义为一种健康紊乱状态，是由肥胖、糖尿病、慢性肾脏病和心血管疾病之间病理生理相互

作用导致的全身性疾病。与“代谢综合征[7]、心肾综合征[8]、心血管代谢疾病[9]”等概念不同的是，CKM
明确将肾损伤和心血管疾病纳入一个关系密切的综合征，其基础是共同的病理生理机制和双向相互作用；

同时，它也提供了一个分期系统来分层疾病严重程度并指导干预。 
CKM 可分为五期：0 期(无心血管肾脏代谢风险因素)、1 期(脂肪组织过剩/失调)、2 期(合并代谢危险

因素或 CKD)、3 期(CKM 合并亚临床 CVD)和 4 期(CKM 合并临床 CVD) [1]，具体分期见表 1。通过分

期可以发现，代谢功能障碍的出现通常早于心血管和肾脏的损伤，而心血管疾病和肾脏损伤可以相互加

速疾病的进展。了解 CKM 的不同分期对于风险评估、早期干预和改善预后至关重要。 
 
Table 1. Staging of CKM and its basis 
表 1. CKM 的分期及其依据 

分期 依据 

0 没有超重/肥胖、CKD 或亚临床/临床 CVD、代谢危险因素(高血压、高三酰甘油血症、代谢综合征、糖尿病) 

1 超重/肥胖(BMI ≥ 23 kg/m2)、腹部肥胖(女性/男性腰围 ≥ 80/90 cm)或脂肪组织功能失调 
(空腹血糖 ≥ 100~124 mg/dl 或 HbA1c 在 5.7%~6.4%之间)，无其他代谢危险因素或 CKD 的个体 

2 具有代谢危险因素[高三酰甘油血症(≥135 mg/dl)、高血压、代谢综合征、糖尿病]或 CKD 的个体 

3 

亚临床粥样硬化性 CVD 或亚临床心力衰竭患者存在功能失调的肥胖、其他代谢危险因素或 CKD 
亚临床粥样硬化性 CVD：通过冠状动脉钙化诊断 
亚临床心力衰竭：通过升高的心脏生物标志物(NT-proBNP ≥ 125 pg/ml，女性/男性高敏肌钙蛋白 
T ≥ 14/22 ng/L，女性/男性高敏肌钙蛋白 I ≥ 10/12 ng/L)或超声心动图参数诊断 
亚临床 CVD 的风险当量：高风险 CKD 和预测 10 年 CVD 风险高 

4 

临床 CVD (冠心病、心力衰竭、卒中、外周动脉疾病、心房颤动)，患者存在过度/功能失调肥胖、 
其他代谢危险因素或 CKD 
4a 期：无肾衰竭 
4b 期：肾衰竭 

注：CKM，心肾代谢综合征；CKD，慢性肾脏病；CVD，心血管疾病；BMI，体质指数；HbA1c，糖化血红蛋白；

NT-proBNP，N 末端 B 型利钠肽原。 

3. CKM 的流行病学 

过去几十年来，由于肥胖、2 型糖尿病、CKD 和 CVD 的发病率不断上升，CKM 综合征在全球范围

内高度流行[10]-[12]，并与不良预后密切相关。 
关于人群中 CKM 流行病学特征的研究始于北美洲。一项基于 NHANES (2011 年~2020 年) 10,762 名

成年人的研究显示，10.6%为 0 期，25.9%为 1 期，49.0%为 2 期，5.4%为 3 期，9.2%为 4 期。其中，45~65
岁年龄段人群的 CKM 分期显著高于 20~44 岁年龄段人群，男性高于女性[12]。研究期间患病率基本保持

稳定。无独有偶，另一项针对 NHANES 人群(2011 年~2018 年)的研究报告了几乎相同的分期分布和人口
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统计学差异[13]。除 NHANES 以外，来自行为风险因素监测系统的数据表明，CKM 的总体患病率在过去

十年中一直在增加，79.5%的成年人患有 CKM 综合征，其中 1 期最常见(41.6%)，4 期为 6.7% [14] [15]。 
东亚的 CKM 流行病学数据也较为全面。来自中国的全国性研究显示，CKM 在中老年人群中极为常

见，患病率为 83.7%，晚期阶段(3~4 期)患病率为 10.1% [16] [17]。其中，CKM 2 期最为常见，而晚期 CKM
对农村居民、男性和老年人的影响最为突出。在韩国成年人中也观察到了类似的城乡和性别差异，但韩

国 CKM 的总体患病率(74.8%)低于中国[11]。 
关于欧洲 CKM 患病率的数据较为稀少。一项来自意大利的研究指出，CKM 患病率在 2018 年至 2021

年间有所上升[15]。来自英国生物银行(UK Biobank) 2006 年至 2010 年 40~69 岁成年人的数据显示，CKM
以 2 期为主。仅有 12.7%的成年人没有 CKM 风险因素(即 CKM 0 期)，且男性比女性更有可能出现晚期

合并症[18]。这些发现与上述的研究结果相似。 
不同的种族和族裔使得 CKM 患病率的差异显著。非洲裔人群的高血压相关 CKD 和心力衰竭(Heart 

Failure, HF)患病率更高，而西班牙裔的肥胖、DM 和 CKD 患病率更高。医疗可及性、营养资源等决定健

康的社会因素的差异，进一步加剧了这些不平等[19]-[21]。 
在亚洲、欧洲和北美洲的高收入地区之外，CKM 的数据极其有限。但基于人群的流行病学研究表明，

即使在肾功能正常的情况下，代谢功能障碍也会显著增加 CKD 和 CVD 的风险，而肾功能的下降会进一

步增加心血管风险，这与其它因素无关[22]。因此，需要开展更多研究来全面描述 CKM 相关结局的谱系，

包括发病率、残疾和生活质量。此外，目前仍缺乏关于各阶段持续时间、分期上升和下降的发生率及预

测因素、以及这些转变的临床后果的数据。填补这些空白对于应对这一疾病至关重要。 

4. CKM 的诊断 

CKM 的早期识别对于预防其疾病进展至关重要。其多系统的特性要求诊断需采用包括临床评估、实

验室检查和影像学检查在内的综合方法[23] [24]。 

4.1. 临床评估 

内脏脂肪堆积和胰岛素抵抗是 CKM 的基础，因此，评估内脏脂肪和胰岛素抵抗是临床评估中最为

关键的第一步。多囊卵巢综合征、代谢相关脂肪性肝病、痛风、妊娠期糖尿病等既往史和 2 型糖尿病家

族史也是重要的警示信息。异常的体格检查包括超重、腹型肥胖、黑棘皮病和高血压。此外，详细而全

面的病史询问也不可或缺，心血管疾病相关症状(如呼吸困难、胸闷、胸痛和运动耐力下降)和肾脏疾病相

关症状(如多尿、夜尿和水肿)也起着重要的提示作用。 

4.2. 实验室检查 

实验室检查包括空腹血糖、糖化血红蛋白(HbA1c)、肝功能检查、尿酸、血脂和估算肾小球滤过率

(eGFR)。若具备条件，还应现场留取尿液样本检测尿白蛋白/肌酐比值(uACR)。尽管 uACR 价格低廉，但

在识别和监测疾病发展轨迹方面具有重要作用[25]，白蛋白尿是 CKM 的关键生物标志物，不仅能预测肾

脏疾病风险，还与 CKM 的不良预后密切相关[26]。 

4.3. 影像学检查 

影像学检查可对心血管和肾脏进行系统性的结构和功能评估。心血管系统相关的影像学检查，包括

超声心动图、心脏磁共振成像(MRI)、颈动脉内膜–中膜厚度和冠状动脉钙化评分等，用于评估左心室肥

厚和亚临床动脉粥样硬化程度。肾脏影像学检查，包括超声、CT 和 MRI，用于评估肾脏灌注和纤维化。

因此，将实验室检查和影像学检查整合可以有效提升预测 CKM 进展和心血管事件的准确性。 
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CKM 的早期识别对于及时干预至关重要。高风险人群，如肥胖、糖尿病前期患者，应接受多维度评

估。对体格检查体征、实验室检查指标和影像学指标的连续监测，有助于进行生活方式指导和药物治疗

方案的动态调整。以调整饮食和体力活动等生活方式为导向的预防措施，能够有效阻止甚至逆转心血管

系统和肾脏的早期损伤[27]。 

5. CKM 的管理策略 

CKM 的疾病特点要求其管理需采用多重路径并重的方法，即需同时针对心血管疾病、肾损伤和代谢

功能障碍进行干预。早期干预对于延缓或逆转疾病进展至关重要[28] [29]，干预的主要措施包括调整生活

方式和药物治疗。 

5.1. 生活方式干预 

体重管理、饮食均衡和体力活动等一系列健康行为是一级预防和二级预防的关键。不良的生活方式

是可改变的风险因素，且能够导致代谢功能障碍进而引发多系统疾病进展，因此改变生活方式是管理

CKM 的基础[29]-[31]。 
由于 CKM 由多余的脂肪组织所驱动，因此减重对于延缓 CKM 的进展至关重要；通常减重的目标为

5%，这往往需要在多学科团队的协作下进行[32]。过度加工的食品通常热量高、营养价值低，食用这类

食品是肥胖的危险因素之一[33]。澳大利亚的一项横断面研究发现，超加工食品的平均热量摄入可占总热

量的 40% [34]。减少超加工食品的摄入可降低由葡萄糖和脂质代谢产物与氨基酸反应形成的晚期糖基化

终末产物(AGEs)的产生，进而减轻炎症和氧化应激，从而改善胰岛素抵抗和延缓 eGFR 的下降[35]。地中

海饮食、终止高血压膳食疗法(DASH)饮食等强调蔬菜、水果摄入的饮食模式是较为推荐的饮食模式，它

们可改善胰岛素抵抗、降低动脉硬化、延缓 eGFR 的下降和减轻白蛋白尿[29]。 
规律的体力活动，尤其是有氧运动，可提升心血管功能、改善胰岛素抵抗。而抗阻运动是通过体力

活动预防 CKM 的核心[36]，可降低内脏脂肪、改善代谢功能。理想情况下的体力活动应每周进行至少 150
分钟的中等强度有氧活动和 2~3 次的抗阻运动。减重手术联合 GLP-1 受体激动剂可显著降低不良心血管

事件和肾脏结局的发生率，尤其适用于通过体力活动减重效果不佳的 CKM 患者。减重手术可显著改善

胰岛素抵抗和心力衰竭、降低血压和低密度脂蛋白胆固醇；在改善肾脏结局方面更为显著，可延缓 eGFR
下降和推迟透析的启动时机[37] [38]。 

因此，在 CKM 早期持续进行体重管理、优化饮食结构和规律地进行体力活动，能够有效降低 BMI
和内脏脂肪，从而降低心血管风险、控制血糖和改善肾脏功能，进而降低不良预后的风险[29]。 

5.2. 药物治疗 

CKM 的药物治疗既需要针对共同的病理生理机制，同时也需要根据不同患者的器官受累程度制定个

体化的治疗方案[23] [39] [40]。 
使用血管紧张素转换酶抑制剂(ACEi)或血管紧张素受体阻滞剂(ARB)，即肾素–血管紧张素系统抑

制(Renin-Angiotensin System Inhibition, RASi)，是治疗 CKM 的基石。RASi 可有效降低血压、改善不良心

脏重构，并使白蛋白尿减少至少 30% [41] [42]。慢性肾脏病患者无论处于何期，只要患者未出现低血压

或高钾血症，即使 eGFR 下降也不应停药[43]。 
对于 2 型糖尿病、慢性肾脏病和心力衰竭患者，应考虑应用钠–葡萄糖协同转运蛋白 2 (Sodium-De-

pendent Glucose Transporters 2, SGLT-2)抑制剂。SGLT2 抑制剂通过渗透性利尿、利钠以及减轻肾脏炎症

和肾脏纤维化等多重机制，使患者改善血糖控制、降低心力衰竭住院率和保护肾脏功能，实现多系统获
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益[44]-[48]。 
2 型糖尿病可使盐皮质激素受体过度激活，进而通过促进炎症和纤维化而导致肾脏功能的持续下降。

盐皮质激素受体拮抗剂(Mineralocorticoid Receptor Antagonists, MRA)通过抗纤维化保护心血管系统和肾

脏[49] [50]。因此，非奈利酮尤其适用于出现白蛋白尿的糖尿病患者；此外，研究表明，SGLT2 抑制剂和

非奈利酮也可同时应用且风险较低[51]。 
胰高血糖素样肽-1 (GLP-1)受体激动剂在降低体重、治疗 2 型糖尿病及诱导糖尿病缓解方面的疗效确

切[52]。此外，研究表明，司美格鲁肽在 2 型糖尿病肾病患者中延缓肾衰竭、降低肾功能下降和心血管死

亡风险方面效果明显[53]。越来越多的证据表明，GLP-1 受体激动剂通过改善代谢、降低白蛋白尿和抗炎

作用，来改善血糖控制、降低心血管风险、保护肾脏，同时实现持续减重[54]-[56]。 
对于动脉粥样硬化性心血管疾病(Atherosclerotic Cardiovascular Disease, ASCVD)高风险患者，指南建

议立即启动降脂治疗[57]。众多降脂药物中，尤其是他汀类药物，可降低 CKD 所有分期患者的 ASCVD
风险。而针对甘油三酯、脂蛋白(a)和前蛋白转化酶枯草溶菌素/kexin 9 型(Proprotein Convertase Subtil-
isin/Kexin Type 9, PCSK9)的药物，可能会对患者带来潜在的心血管获益。 

鉴于 CKM 累及多系统的特点，因此通常需要联合用药以同时调节代谢、降低心血管风险和保护肾

脏。通过不同作用机制的药物进行互补，从而能够在血流动力学、炎症、纤维化和代谢失调等关键的病

理生理通路上产生相加效应乃至协同效应。从安全性角度来看，联合治疗方案需要注意不同药物类别之

间是否存在不良的相互作用。现有证据未提示上述药物类别间存在有临床意义的药效学不良相互作用，

这为在经适当筛选的患者中联合用药提供了支持。总体而言，在 CKM 的治疗中，制定合理、安全的个性

化联合治疗方案，对于最大化治疗获益和最小化伤害至关重要。 

6. 总结与展望 

心肾代谢综合征(CKM)的提出，是对当前全球范围内肥胖、糖尿病、慢性肾脏病与心血管疾病高度

共病现状的深刻回应。它突破了传统专科壁垒，为理解和管理这些相互关联的疾病提供了全新的、系统

性的框架。本文通过 CKM 的定义与分期、全球流行病学特征、诊断路径及综合管理策略，强调了从预防

优先、全生命周期管理的角度进行早期识别和综合干预的重要性。 
尽管取得了显著进展，CKM 领域仍面临诸多挑战。首先，全球流行病学数据仍不均衡，尤其缺乏来

自低收入和中等收入国家的代表性数据，限制了对该疾病全球负担的准确评估。其次，CKM 各分期之间

的动态转变规律、驱动因素及其对远期预后的影响，仍需大规模、长周期的队列研究来阐明。第三，当

前诊断工具虽然有效，但如何将其整合为简便、高效的社区筛查方案，以实现更广泛的早期识别，是未

来的重要方向；此外，循环微 RNA、代谢组学和蛋白质组学组合以及特定氧化应激标志物等新兴生物标

志物目前仍处于研究阶段，这些标志物有望用于早期检测、精准表型分析、个体化治疗指导及风险分层

的进一步完善，从而推动 CKM 的真正个体化干预。第四，在治疗策略上，虽然多种药物(如 SGLT2 抑制

剂、GLP-1 受体激动剂、非奈利酮等)已显示出多系统获益，但最优的联合用药方案、治疗时机及在不同

亚群(如不同种族、不同肾功能分期)中的疗效差异，仍需更多头对头研究和真实世界证据来指导。展望未

来，CKM 的研究与管理将朝着更精准、更整合、更智能的方向发展。持续的研究和协作将继续完善诊断

和个性化治疗，从而确保所有受 CKM 影响的患者都能获得最佳结局。 

基金项目 

山东省医务工会委员会 2026 年度全省医务系统工会重点调研课题，课题序号：23，课题名称：综合

型三甲医院医务人员体重管理现状调研与对策研究。 

https://doi.org/10.12677/jcpm.2026.54253


崔博棋 等 
 

 

DOI: 10.12677/jcpm.2026.54253 306 临床个性化医学 
 

参考文献 
[1] Ndumele, C.E., Neeland, I.J., Tuttle, K.R., Chow, S.L., Mathew, R.O., Khan, S.S., et al. (2023) A Synopsis of the Evi-

dence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic (CKM) Syndrome: A Scientific 
Statement from the American Heart Association. Circulation, 148, 1636-1664.  
https://doi.org/10.1161/cir.0000000000001186 

[2] Shanafelt, T.D., Mungo, M., Schmitgen, J., Storz, K.A., Reeves, D., Hayes, S.N., et al. (2016) Longitudinal Study Eval-
uating the Association between Physician Burnout and Changes in Professional Work Effort. Mayo Clinic Proceedings, 
91, 422-431. https://doi.org/10.1016/j.mayocp.2016.02.001 

[3] Shanafelt, T.D., Boone, S., Tan, L., Dyrbye, L.N., Sotile, W., Satele, D., et al. (2012) Burnout and Satisfaction with 
Work-Life Balance among US Physicians Relative to the General US Population. Archives of Internal Medicine, 172, 
Article No. 1377. https://doi.org/10.1001/archinternmed.2012.3199 

[4] Lin, C. and Li, C. (2009) Prevalence of Cardiovascular Risk Factors in Taiwanese Healthcare Workers. Industrial Health, 
47, 411-418. https://doi.org/10.2486/indhealth.47.411 

[5] Rumrill, S. and Shlipak, M.G. (2025) The New Cardiovascular-Kidney-Metabolic (CKM) Syndrome: An Opportunity 
for CKD Detection and Treatment in Primary Care. American Journal of Kidney Diseases, 85, 399-402.  
https://doi.org/10.1053/j.ajkd.2024.09.016 

[6] Cases, A., Broseta, J.J., Marqués, M., Cigarrán, S., Julián, J.C., Alcázar, R., et al. (2024) Cardiovascular-Kidney-Meta-
bolic Syndrome Definition and Its Role in the Prevention, Risk Staging, and Treatment. an Opportunity for the Nephrol-
ogy. Nefrología (English Edition), 44, 771-783. https://doi.org/10.1016/j.nefroe.2024.11.011 

[7] Reaven, G.M. (1988) Role of Insulin Resistance in Human Disease. Diabetes, 37, 1595-1607.  
https://doi.org/10.2337/diab.37.12.1595 

[8] Bock, J.S. and Gottlieb, S.S. (2010) Cardiorenal Syndrome: New Perspectives. Circulation, 121, 2592-2600.  
https://doi.org/10.1161/circulationaha.109.886473 

[9] Ormazabal, V., Nair, S., Elfeky, O., Aguayo, C., Salomon, C. and Zuñiga, F.A. (2018) Association between Insulin 
Resistance and the Development of Cardiovascular Disease. Cardiovascular Diabetology, 17, Article No. 122.  
https://doi.org/10.1186/s12933-018-0762-4 

[10] Huang, Q., Li, Y., Zhou, X., Zou, X. and Ji, L. (2025) Prevalence of the Cardiovascular-Kidney-Metabolic Syndrome in 
3 Chinese Cohorts. JACC: Asia, 5, 116-118. https://doi.org/10.1016/j.jacasi.2024.10.016 

[11] Hong, S., Kim, J., Han, S.S., Shearer, J.J., Joo, J., Choi, J., et al. (2025) Prevalence of Cardiovascular-Kidney-Metabolic 
Syndrome in Korea: Korea National Health and Nutrition Examination Survey 2011-2021. Epidemiology and Health, 
47, e2025005. https://doi.org/10.4178/epih.e2025005 

[12] Aggarwal, R., Ostrominski, J.W. and Vaduganathan, M. (2024) Prevalence of Cardiovascular-Kidney-Metabolic Syn-
drome Stages in US Adults, 2011-2020. JAMA, 331, 1858-1860. https://doi.org/10.1001/jama.2024.6892 

[13] Minhas, A.M.K., Mathew, R.O., Sperling, L.S., Nambi, V., Virani, S.S., Navaneethan, S.D., et al. (2024) Prevalence of 
the Cardiovascular-Kidney-Metabolic Syndrome in the United States. Journal of the American College of Cardiology, 
83, 1824-1826. https://doi.org/10.1016/j.jacc.2024.03.368 

[14] Chang, R., Parekh, T., Hagan, K.K., Javed, Z. and Ostrominski, J.W. (2025) State-Level Prevalence of Cardiovascular-
Kidney-Metabolic Syndrome Stages in the United States, 2011 to 2023. JACC: Advances, 4, Article ID: 101754.  
https://doi.org/10.1016/j.jacadv.2025.101754 

[15] Lei, L., Li, J., Ding, W., Wang, W., Yu, Y., Pu, B., et al. (2025) Associations of Cardiovascular-Kidney-Metabolic 
Syndrome with Premature Mortality and Life Expectancies in US Adults: A Cohort Study. Cardiorenal Medicine, 15, 
484-495. https://doi.org/10.1159/000546618 

[16] Zhang, H., Hu, Z., Wu, J., Li, Y., Jiang, S., Jin, L., et al. (2025) Prevalence of Cardiovascular-Kidney-Metabolic Syn-
drome Stages among Middle-Aged and Older Adults in China. JACC: Asia, 5, 393-395.  
https://doi.org/10.1016/j.jacasi.2024.12.003 

[17] He, D., Zhang, X., Li, C., Yang, C., Yu, M., Wang, J., et al. (2025) Rising Prevalence of Cardiovascular-Kidney-Meta-
bolic Syndrome in China, 2010-2019. JACC, 86, 213-216. https://doi.org/10.1016/j.jacc.2025.05.030 

[18] Zhang, Y., Gao, J., Liao, G., Gao, Q., Huang, Z., Zeng, C., et al. (2026) Cardiovascular-Kidney-Metabolic Health, Ge-
netic Susceptibility, and the Risk of Dementia: A Prospective Cohort Study. The Journal of Prevention of Alzheimer’s 
Disease, 13, Article ID: 100325. https://doi.org/10.1016/j.tjpad.2025.100325 

[19] Wang, Y., Dong, T., Wang, B. and Zhang, P. (2026) The Association between Life’s Essential 8 Health Behavior Com-
ponent Score and All-Cause and Cardiovascular Mortality among U.S. Adults with Cardiovascular-Kidney-Metabolic 
Syndrome Stages 0-3. Preventive Medicine, 202, Article ID: 108360. https://doi.org/10.1016/j.ypmed.2025.108360 

[20] Zhu, R., Wang, R., He, J., Wang, L., Chen, H., Niu, X., et al. (2024) Prevalence of Cardiovascular-Kidney-Metabolic 

https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1161/cir.0000000000001186
https://doi.org/10.1016/j.mayocp.2016.02.001
https://doi.org/10.1001/archinternmed.2012.3199
https://doi.org/10.2486/indhealth.47.411
https://doi.org/10.1053/j.ajkd.2024.09.016
https://doi.org/10.1016/j.nefroe.2024.11.011
https://doi.org/10.2337/diab.37.12.1595
https://doi.org/10.1161/circulationaha.109.886473
https://doi.org/10.1186/s12933-018-0762-4
https://doi.org/10.1016/j.jacasi.2024.10.016
https://doi.org/10.4178/epih.e2025005
https://doi.org/10.1001/jama.2024.6892
https://doi.org/10.1016/j.jacc.2024.03.368
https://doi.org/10.1016/j.jacadv.2025.101754
https://doi.org/10.1159/000546618
https://doi.org/10.1016/j.jacasi.2024.12.003
https://doi.org/10.1016/j.jacc.2025.05.030
https://doi.org/10.1016/j.tjpad.2025.100325
https://doi.org/10.1016/j.ypmed.2025.108360


崔博棋 等 
 

 

DOI: 10.12677/jcpm.2026.54253 307 临床个性化医学 
 

Syndrome Stages by Social Determinants of Health. JAMA Network Open, 7, e2445309.  
https://doi.org/10.1001/jamanetworkopen.2024.45309 

[21] Li, J., Lei, L., Wang, W., Ding, W., Yu, Y., Pu, B., et al. (2024) Social Risk Profile and Cardiovascular‐kidney‐Metabolic 
Syndrome in US Adults. Journal of the American Heart Association, 13, e034996.  
https://doi.org/10.1161/jaha.124.034996 

[22] Xie, Z., Yu, C., Cui, Q., Zhao, X., Zhuang, J., Chen, S., et al. (2025) Global Burden of the Key Components of Cardio-
vascular-Kidney-Metabolic Syndrome. Journal of the American Society of Nephrology, 36, 1572-1584.  
https://doi.org/10.1681/asn.0000000658 

[23] Gregg, L.P., Bozkurt, B. and Navaneethan, S.D. (2025) Risk Assessment in Cardiovascular-Kidney-Metabolic Syndrome: 
An Opportunity to Individualize Evidence-Based Therapy in CKD. Clinical Journal of the American Society of Neph-
rology, volume, page. https://doi.org/10.2215/cjn.0000000973 

[24] Batko, K., Sączek, A., Banaszkiewicz, M., Małyszko, J., Koc-Żórawska, E., Żórawski, M., et al. (2024) Comprehensive 
Assessment of Cardiovascular-Kidney-Metabolic (CKM) Syndrome: Novel Tools for Assessment of Cardiovascular 
Risk and Kidney Outcomes in Long-Term Kidney Transplant Patients. Polish Heart Journal, 82, 760-770.  
https://doi.org/10.33963/v.phj.101062 

[25] Audehm, R., Dwyer, K., Munoz, A., Rasalam, R., Turner, G. and Hespe, C. (2026) The Hidden Threat: Primary Care-
driven Strategies for Earlier Chronic Kidney Disease Detection in Australia. Australian Journal of General Practice, 55, 
147-153. https://doi.org/10.31128/ajgp-03-25-7587 

[26] Claudel, S.E. and Verma, A. (2025) Albuminuria in Cardiovascular, Kidney, and Metabolic Disorders: A State-of-the-
Art Review. Circulation, 151, 716-732. https://doi.org/10.1161/circulationaha.124.071079 

[27] Sartini, J., Rooney, M.R., Schrack, J.A., McEvoy, J.W., Ndumele, C.E., Zeger, S., et al. (2026) Light Physical Activity 
and All‐Cause Mortality in US Adults across Cardiovascular‐Kidney-Metabolic Syndrome Stages. Journal of the Amer-
ican Heart Association, 15, e046271. https://doi.org/10.1161/jaha.125.046271 

[28] Khan, S.S., Coresh, J., Pencina, M.J., Ndumele, C.E., Rangaswami, J., Chow, S.L., et al. (2023) Novel Prediction Equa-
tions for Absolute Risk Assessment of Total Cardiovascular Disease Incorporating Cardiovascular-Kidney-Metabolic 
Health: A Scientific Statement from the American Heart Association. Circulation, 148, 1982-2004.  
https://doi.org/10.1161/cir.0000000000001191 

[29] Shahid, I., Philip, J., Avenatti, E., Laddu, D., Shapiro, M.D., Khera, A., et al. (2025) Lifestyle Interventions in Cardio-
vascular-Kidney-Metabolic Syndrome JACC: Advances Expert Panel. JACC: Advances, 4, Article ID: 101788.  
https://doi.org/10.1016/j.jacadv.2025.101788 

[30] Li, P., Sun, X., Sun, Y., Shang, H. and Tu, D. (2025) Correlation between Overall Lifestyle Score and Advanced Stages 
among Patients with Cardiovascular-Kidney-Metabolic Syndrome: NHANES 2011-2020. European Journal of Medical 
Research, 30, Article No. 1063. https://doi.org/10.1186/s40001-025-03339-z 

[31] Wang, M., Qiao, Y., Lin, R., Yu, Y., Zhao, M., Standl, M., et al. (2025) Association between Cardiovascular-Kidney-
Metabolic Syndrome, Lifestyle, and All-Cause and Cause-Specific Mortality: A Prospective Cohort Study. eClini-
calMedicine, 90, Article ID: 103596. https://doi.org/10.1016/j.eclinm.2025.103596 

[32] Ndumele, C.E., Rangaswami, J., Chow, S.L., Neeland, I.J., Tuttle, K.R., Khan, S.S., et al. (2023) Cardiovascular-Kidney-
Metabolic Health: A Presidential Advisory from the American Heart Association. Circulation, 148, 1606-1635.  
https://doi.org/10.1161/cir.0000000000001184 

[33] Dicken, S.J. and Batterham, R.L. (2024) Ultra-Processed Food and Obesity: What Is the Evidence? Current Nutrition 
Reports, 13, 23-38. https://doi.org/10.1007/s13668-024-00517-z 

[34] Machado, P.P., Steele, E.M., Levy, R.B., da Costa Louzada, M.L., Rangan, A., Woods, J., et al. (2020) Ultra-Processed 
Food Consumption and Obesity in the Australian Adult Population. Nutrition & Diabetes, 10, Article No. 39.  
https://doi.org/10.1038/s41387-020-00141-0 

[35] Uribarri, J. and Tuttle, K.R. (2025) Dietary Advanced Glycation End Products and Cardiovascular-Kidney-Metabolic 
Complications. Clinical Journal of the American Society of Nephrology, 21, 332-345.  
https://doi.org/10.2215/cjn.0000000859 

[36] Ashton, R.E., Tew, G.A., Aning, J.J., Gilbert, S.E., Lewis, L. and Saxton, J.M. (2020) Effects of Short-Term, Medium-
Term and Long-Term Resistance Exercise Training on Cardiometabolic Health Outcomes in Adults: Systematic Review 
with Meta-Analysis. British Journal of Sports Medicine, 54, 341-348. https://doi.org/10.1136/bjsports-2017-098970 

[37] Lin, Y., Kao, C., Hung, K., Yu, T., Liu, M., Lai, C., et al. (2025) Impact of Bariatric Metabolic Surgery on Cardiovascular, 
Kidney, and Mortality Outcomes among Adults with Obesity and Chronic Kidney Disease across Different Time Frames. 
Obesity Surgery, 35, 2877-2886. https://doi.org/10.1007/s11695-025-07939-w 

[38] Wang, L., Zhang, X., Chen, Y., Flynn, C.R., English, W.J., Samuels, J.M., et al. (2025) Reduced Risk of Cardiovascular 
Diseases after Bariatric Surgery Based on the New Predicting Risk of Cardiovascular Disease EVENTs Equations. 

https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1001/jamanetworkopen.2024.45309
https://doi.org/10.1161/jaha.124.034996
https://doi.org/10.1681/asn.0000000658
https://doi.org/10.2215/cjn.0000000973
https://doi.org/10.33963/v.phj.101062
https://doi.org/10.31128/ajgp-03-25-7587
https://doi.org/10.1161/circulationaha.124.071079
https://doi.org/10.1161/jaha.125.046271
https://doi.org/10.1161/cir.0000000000001191
https://doi.org/10.1016/j.jacadv.2025.101788
https://doi.org/10.1186/s40001-025-03339-z
https://doi.org/10.1016/j.eclinm.2025.103596
https://doi.org/10.1161/cir.0000000000001184
https://doi.org/10.1007/s13668-024-00517-z
https://doi.org/10.1038/s41387-020-00141-0
https://doi.org/10.2215/cjn.0000000859
https://doi.org/10.1136/bjsports-2017-098970
https://doi.org/10.1007/s11695-025-07939-w


崔博棋 等 
 

 

DOI: 10.12677/jcpm.2026.54253 308 临床个性化医学 
 

Journal of the American Heart Association, 14, e038191. https://doi.org/10.1161/jaha.124.038191 
[39] Shah, A., McDermott, J., Rao, V.N., Gupta, M., Barnes, S.G., Green, C.L., et al. (2026) In-Hospital Virtual Consultation 

to Implement Guideline-Directed Medical Therapy for Cardiovascular-Kidney-Metabolic Disease. JACC: Heart Failure, 
14, Article ID: 102755. https://doi.org/10.1016/j.jchf.2025.102755 

[40] Quagliariello, V., Berretta, M., Bisceglia, I., Giacobbe, I., Iovine, M., Barbato, M., et al. (2025) In the Era of Cardiovas-
cular-Kidney-Metabolic Syndrome in Cardio-Oncology: From Pathogenesis to Prevention and Therapy. Cancers, 17, 
Article No. 1169. https://doi.org/10.3390/cancers17071169 

[41] Kang, H., Zhang, J., Zhang, X., Qin, G., Wang, K., Deng, Z., et al. (2020) Effects of Sacubitril/Valsartan in Patients with 
Heart Failure and Chronic Kidney Disease: A Meta-Analysis. European Journal of Pharmacology, 884, Article ID: 
173444. https://doi.org/10.1016/j.ejphar.2020.173444 

[42] Australia, K. (2020) Chronic Kidney Disease (CKD) Management in Primary Care. Kidney Health Australia. 
[43] Bhandari, S., Mehta, S., Khawaja, A., Cleland, J.G.F., Ives, N. and Cockwell, P. (2024) Evaluation of the Stopping 

Angiotensin Converting Enzyme Inhibitor Compared to Angiotensin Receptor Blocker (STOP ACEi Trial) in Advanced 
and Progressive Chronic Kidney Disease. Kidney International, 105, 200-208. https://doi.org/10.1016/j.kint.2023.09.012 

[44] Forzano, I., Wilson, S., Lombardi, A., Jankauskas, S.S., Kansakar, U., Mone, P., et al. (2023) SGLT2 Inhibitors: An 
Evidence-Based Update on Cardiovascular Implications. Expert Opinion on Investigational Drugs, 32, 839-847.  
https://doi.org/10.1080/13543784.2023.2263354 

[45] Beers, B.D., Chebrolu, B., Stern, G.M., Buckley, L.F., Vaduganathan, M., Bhatt, D.L., et al. (2024) SGLT2 Inhibitor 
Prescribing in Cardiovascular-Kidney-Metabolic Syndrome. American Journal of Cardiovascular Drugs, 24, 841-844.  
https://doi.org/10.1007/s40256-024-00687-9 

[46] Paolisso, P., Bergamaschi, L., Santulli, G., Gallinoro, E., Cesaro, A., Gragnano, F., et al. (2022) Infarct Size, Inflamma-
tory Burden, and Admission Hyperglycemia in Diabetic Patients with Acute Myocardial Infarction Treated with SGLT2-
Inhibitors: A Multicenter International Registry. Cardiovascular Diabetology, 21, Article No. 77.  
https://doi.org/10.1186/s12933-022-01506-8 

[47] Heerspink, H.J.L., Stefánsson, B.V., Correa-Rotter, R., Chertow, G.M., Greene, T., Hou, F., et al. (2020) Dapagliflozin 
in Patients with Chronic Kidney Disease. New England Journal of Medicine, 383, 1436-1446.  
https://doi.org/10.1056/nejmoa2024816 

[48] Mone, P., Lombardi, A., Kansakar, U., Varzideh, F., Jankauskas, S.S., Pansini, A., et al. (2023) Empagliflozin Improves 
the MicroRNA Signature of Endothelial Dysfunction in Patients with Heart Failure with Preserved Ejection Fraction and 
Diabetes. The Journal of Pharmacology and Experimental Therapeutics, 384, 116-122.  
https://doi.org/10.1124/jpet.121.001251 

[49] Agarwal, R., Filippatos, G., Pitt, B., Anker, S.D., Rossing, P., Joseph, A., et al. (2022) Cardiovascular and Kidney Out-
comes with Finerenone in Patients with Type 2 Diabetes and Chronic Kidney Disease: The FIDELITY Pooled Analysis. 
European Heart Journal, 43, 474-484. https://doi.org/10.1093/eurheartj/ehab777 

[50] Bakris, G.L., Agarwal, R., Anker, S.D., Pitt, B., Ruilope, L.M., Rossing, P., et al. (2020) Effect of Finerenone on Chronic 
Kidney Disease Outcomes in Type 2 Diabetes. New England Journal of Medicine, 383, 2219-2229.  
https://doi.org/10.1056/nejmoa2025845 

[51] Agarwal, R., Green, J.B., Heerspink, H.J.L., Mann, J.F.E., McGill, J.B., Mottl, A.K., et al. (2025) Finerenone with Em-
pagliflozin in Chronic Kidney Disease and Type 2 Diabetes. New England Journal of Medicine, 393, 533-543.  
https://doi.org/10.1056/nejmoa2410659 

[52] Fadini, G.P., Giaccari, A., Broglio, F., et al. (2025) Type 2 Diabetes Remission after Initiation of GLP-1 Receptor Ago-
nists: Frequency, Characteristics, and Outcomes Using Multiple Definitions in an Observational Study. The Lancet Re-
gional Health-EUROPE, 59, Article ID: 101499. 

[53] Perkovic, V., Tuttle, K.R., Rossing, P., Mahaffey, K.W., Mann, J.F.E., Bakris, G., et al. (2024) Effects of Semaglutide 
on Chronic Kidney Disease in Patients with Type 2 Diabetes. New England Journal of Medicine, 391, 109-121.  
https://doi.org/10.1056/nejmoa2403347 

[54] Allahwala, M.A., Marathe, C.S., Nelson, A.J., Psaltis, P.J. and Marathe, J.A. (2025) Established and Emerging Therapies 
for Cardiovascular-Kidney-Metabolic Syndrome: Harnessing the Benefits of SGLT-2 Inhibitors, GLP-1 Receptor Ago-
nists, and Beyond. Heart, Lung and Circulation, 34, 995-1005. https://doi.org/10.1016/j.hlc.2025.07.005 

[55] Gajjar, A., Raju, A.K., Gajjar, A., Menon, M., Shah, S.A.Y., Dani, S., et al. (2025) SGLT2 Inhibitors and GLP-1 Recep-
tor Agonists in Cardiovascular-Kidney-Metabolic Syndrome. Biomedicines, 13, Article No. 1924.  
https://doi.org/10.3390/biomedicines13081924 

[56] Salama, L. and Sinn, L. (2025) On the Front Lines of Cardiovascular-Kidney-Metabolic Syndrome: Review of GLP-1 
and Dual GLP-1/GIP Receptor Agonists in CV and Kidney Health. American Journal of Health-System Pharmacy, 82, 
693-709. https://doi.org/10.1093/ajhp/zxaf053 

https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.1161/jaha.124.038191
https://doi.org/10.1016/j.jchf.2025.102755
https://doi.org/10.3390/cancers17071169
https://doi.org/10.1016/j.ejphar.2020.173444
https://doi.org/10.1016/j.kint.2023.09.012
https://doi.org/10.1080/13543784.2023.2263354
https://doi.org/10.1007/s40256-024-00687-9
https://doi.org/10.1186/s12933-022-01506-8
https://doi.org/10.1056/nejmoa2024816
https://doi.org/10.1124/jpet.121.001251
https://doi.org/10.1093/eurheartj/ehab777
https://doi.org/10.1056/nejmoa2025845
https://doi.org/10.1056/nejmoa2410659
https://doi.org/10.1056/nejmoa2403347
https://doi.org/10.1016/j.hlc.2025.07.005
https://doi.org/10.3390/biomedicines13081924
https://doi.org/10.1093/ajhp/zxaf053


崔博棋 等 
 

 

DOI: 10.12677/jcpm.2026.54253 309 临床个性化医学 
 

[57] Nelson, M.R., Banks, E., Brown, A., Chow, C.K., Peiris, D.P., Stocks, N.P., et al. (2024) 2023 Australian Guideline for 
Assessing and Managing Cardiovascular Disease Risk. Medical Journal of Australia, 220, 482-490.  
https://doi.org/10.5694/mja2.52280 

https://doi.org/10.12677/jcpm.2026.54253
https://doi.org/10.5694/mja2.52280

	心肾代谢综合征：从定义到综合管理的新视角
	摘  要
	关键词
	Cardiovascular-Kidney-Metabolic Syndrome: A New Perspective from Definition to Comprehensive Management
	Abstract
	Keywords
	1. 引言
	2. CKM的定义和分期
	3. CKM的流行病学
	4. CKM的诊断
	4.1. 临床评估
	4.2. 实验室检查
	4.3. 影像学检查

	5. CKM的管理策略
	5.1. 生活方式干预
	5.2. 药物治疗

	6. 总结与展望
	基金项目
	参考文献

