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Chronic Kidney Disease Prognosis Consortium: 637 315 patients without known CVD from 24 cohorts (F/U=5 

years)

4.0

3.0

2.0

RAC: ratio albuminurie/créatininurie

(mg/g)

Matsushita K, et al. Lancet Diabetes Endocrinol 2015

Problématique



Coronary artery disease

in Asymptomatic CKD patients



Silent ischemia
and Unrecognized myocardial infarction

• 3 main risk factors of silent ischemia or unrecognized myocardial

infarction:

o Diabetes mellitus

o Hypertension

o Chronic Kidney disease  silent ischemia in 10–25 % of patients!

Arenja N et al. Prevalence, extent, and independent predictors of silent myocardial infarction. Am J Med. 2013 

Kannel WB  et al. Incidence and prognosis of unrecognized myocardial infarction. Framingham study. NEJM 1984

Valensi P et al. Prevalence, incidence, predictive factors and prognosis of silent myocardial infarction. ACVD 2011 



3 Ways to Detect CAD

• Coronary plaque / calcification

• Inducible myocardial ischemia

• Unrecognized myocardial infarction



Indications to detect CAD 



« Coronary plaque » 

to detect CAD  



Coronary CT angiography

ESC Guidelines CAD, EHJ 2019

VPN = 97 %



Coronary CT: Plaque Vulnerabilty

Truong QA. et al. Circulation 2013



« Inducible myocardial

ischemia » to detect CAD  



Test non-invasifs de stress

Vasodilatation 

globale

et homogène

Vasodilatation 

compensatrice au 

repos en aval de la 

sténose

Vasodilatation limitée en

aval de la sténose

(< importante que les 

territoires normaux)



Stress CMR

Sven Plein. Cardiac MRI, What the 

cardiologist needs to know, ESC 2017



Case report

68-year-old man

- CKD with GFR= 44 ml/min

- Chest pain for 4 months

- SPECT: normal

 Go to stress CMR



Case report: First pass (ischemia)

Figure 2. Still frames extracted during diastole from a series of first-pass perfusion stress CMR data (0.84 mg/kg dipyridamole,first-passfirst-pass

Case report: First pass (ischemia)

Jérôme Garot et al. Circulation. 2010
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Case report: First pass (inducible ischemia)



Case report: LGE

Coronary angiography revealed high-grade stenoses of the proximal LAD, proximal Cx and RCA.



Inconclusive stress test ??

• 10-25% of all non-invasive stress tests in clinical routine (literature) 

• Worse prognosis compared to patients with conclusive stress test 

• +140% of medical costs after 2 years

Goyal et al. Circulation CV Img. 2020

Prescribe another Stress test !! 



Management of silent ischemia

In an asymptomatic patient with CKD and discovery of a silent 

ischemia?

• Reinforce the treatment of CV risk factors in particular dyslipidemia (increased statin 

dose? add Ezetimibe?) and diabetes mellitus…

• ACEi +++ (specially if non controlled hypertension, diabetes,…)

• i-SGLT2 +++ (specially if diabetes, history of heart failure)

• Consider an anti-ischemic treatment (beta-blocker?).

• Consider coronary revascularization, specially in the case of severe three-vessel CAD 

or LV dysfunction. 



« Unrecognized myocardial

infarction » to detect CAD  



Pronostic value of Unrecognized MI

Antiochos et al. JACC 2020



Coronary artery disease

in Symptomatic CKD patients



Safety and Incremental Prognostic Value of 
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Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted



Methods

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted



Flow chart

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

• Stress CMR was well 

tolerated without 

occurrence of severe 

adverse event related to 

the injection of 

gadolinium.

• No nephrogenic 

systemic fibrosis case. 



Baseline characteristics

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted



Examples of stress CMR in patients with known CKD 

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Panel A: normal. 77-year-old male with hypertension and history of 

CKD (GFR 38 ml/min/m2), presenting atypical angina. 

Panel B: inducible ischemia. 69-year-old female with and history of 

CKD (GFR 56 ml/min/m2), presenting dyspnea on exertion. 

Panel C: myocardial scar without ischemia. 70-year-old female 

with diabetes mellitus, hypertension and history of CKD (GFR 41 

ml/min/m2), presenting dyspnea on exertion. 

Panel D: myocardial scar with additional inducible ischemia. 67-

year-old male with diabetes mellitus, hypertension and history of 

CKD (GFR 55 ml/min/m2), presenting atypical angina. 



Results

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Results: Prognostic value of Inducible ischemia in CKD 
patients 

Traditional Cox model Competing risk model (Fine and Gray)



Results

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Results: Prognostic value of both Inducible ischemia and LGE in 
CKD patients



Results

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Results: Prognostic value of the extent of Inducible ischemia in 
CKD patients

Mild, moderate, and severe ischemia were defined as the 

involvement of 1 to 2, 3 to 5, and ≥6 myocardial segments, 
respectively. 



Results

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Results: Multivariable Cox regression analysis for the 
prediction of MACE



Results

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Results: Incremental prognostic value of stress CMR findings   

* Model 1 included traditional CV risk factors: age, male, BMI, diabetes mellitus, hypertension, dyslipidemia, current or previous 

smoking, family history of CAD, LVEF, GFR, and time between CKD diagnosis and CMR exam.



Main findings

Pezel T et al. Journal of Cardiovasc Magnetic Resonance 2023. accepted

Conclusion

• In symptomatic patients with known CKD but without known CAD, stress CMR is feasible

and safe.

• Inducible myocardial ischemia and unrecognized MI by stress CMR were independently 

associated with CV mortality or nonfatal MI.

• Stress CMR findings had an incremental prognostic value above traditional risk factors for 

predicting the occurrence of MACE.

Main findings



Microvascular

angina





Cardiac MRI with Quantitative Perfusion

Courtesy Pr. Peter Kellman and Siemens Healthineers



Cardiac MRI with Quantitative Perfusion
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