
Cardiac mechanics in chronic kidney disease
Hensen, L.C.R.

Citation
Hensen, L. C. R. (2019, May 15). Cardiac mechanics in chronic kidney disease. Retrieved from
https://hdl.handle.net/1887/72625
 
Version: Not Applicable (or Unknown)
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/72625
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/72625


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/72625  holds various files of this Leiden University 
dissertation. 
 
Author: Hensen, L.C.R. 
Title: Cardiac mechanics in chronic kidney disease 
Issue Date: 2019-05-15 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/72625
https://openaccess.leidenuniv.nl/handle/1887/1�


529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen
Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019 PDF page: 71PDF page: 71PDF page: 71PDF page: 71

Part 2 
VALVUL AR HE ART DISE A SE IN
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Chapter 5

VALVUL AR HE ART DISE A SE IN PRE-DIALYSIS AND 

DIALYSIS PATIENTS: PROGNOSTIC IMPLIC ATIONS

Liselotte C.R. Hensen
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ABSTRACT

Aims

with CKD however, is unclear. The aim of the present study was to investigate 

patients.

Methods and results

or aortic stenosis. Patients were followed-up for the occurrence of all-cause 

Conclusion

Surgical or transcatheter valve replacement or repair was performed infrequently. 
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Valvular heart disease in CKD

INTRODUCTION

1 Degenerative 

2 Patients with 

and valvular dysfunction.3,4

patients remains unclear.5 Surgical or transcatheter valve replacement or repair 

advanced CKD are often denied or not referred to surgery due to the increased 
operative risk.6,7

patients with CKD.8 Accordingly, the objectives of the present study were to 

dialysis patients and its prognostic implications, including frequency of surgical 
or transcatheter valve intervention and all-cause mortality.

METHODS

Patient population and protocol
Pre-dialysis and dialysis patients from an ongoing registry at the Leiden 
University Medical Centre were selected for this retrospective study.9 Pre-
dialysis and dialysis patients who underwent clinically indicated transthoracic 
echocardiography were included in the present study, introducing a selection 

 Patients were 

10 Patients with a history of heart valve replacement or repair, younger 
than 18 years old and with inadequate echocardiographic image quality for off-



529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen
Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019 PDF page: 76PDF page: 76PDF page: 76PDF page: 76

76

Chapter 5

use, cardiovascular risk factors and laboratory results were collected in the 

10 In dialysis patients, residual renal function 
was calculated by the creatinine clearance using the pre-dialysis plasma creatinine 
concentration and the concentration of creatinine in a 24-hours urine specimen.11 
The occurrence of surgical or transcatheter valve treatment, endocarditis, aortic 
dissection and renal transplantation during follow-up was registered through 
case record review. All-cause mortality during follow-up was registered through 
case record review and the national death registry. The institutional review board 
approved this retrospective evaluation of clinically acquired data and waved the 
need for patient written informed consent.

Transthoracic echocardiography
Echocardiographic data were obtained with the patient in the left lateral 

area.12

12

area. In the focused apical 4-chamber view of the right ventricle, the tricuspid 

assessed on anatomical M-mode.12

was measured with tissue Doppler imaging in the apical 4-chamber view at the 
13
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Valvular heart disease in CKD

4-chamber views.14

14

by measuring the mean gradient and mitral valve area using the pressure half-
time method in the apical window.15

15

the continuous wave signal of the TR jet and semi-quantitatively by measuring 
the width of the vena contracta in the apical 4-chamber view.14

14

by measuring the pressure half-time of the continuous wave spectral signal of 
AR on the apical 5-chamber view.14

14

aortic valve area, aortic jet velocity and the mean gradient in the parasternal 
15

15 Patients were divided into two groups according to the 

Statistical analysis

frequencies and percentages. Patients were divided into two groups according 
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The Kaplan-Meier method was used to calculate the cumulative event-free 
survival rates for all-cause mortality from the time of echocardiography. To 
compare the cumulative event-free survival rates between the two groups, the 

analysis were performed to determine the independent association between 

Figure 1. -

RESULTS

Patient population
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Frequency Percent

Aortic stenosis 16

Aortic regurgitation 9

Mitral regurgitation 18

Tricuspid regurgitation 8

Aortic stenosis and aortic regurgitation 2

Aortic stenosis and mitral regurgitation 2

Aortic regurgitation and mitral regurgitation 3

Mitral regurgitation and tricuspid regurgitation 11

Aortic regurgitation, mitral regurgitation and tricuspid regurgitation 2

Aortic stenosis, mitral regurgitation and tricuspid regurgitation 3

transplantation, had a higher heart rate and more frequently presented with 

Table 3 shows the echocardiographic characteristics of the groups. Patients 
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valvular heart disease

P-value

Clinical characteristics:
<0.001

Men 0.936

0.406

0.595

Renal transplant

0.260

<0.001

0.017

0.576

0.307

0.231

<0.001

Smoker 0.220

Diabetes mellitus 0.319

Hypertension 0.821

Hypercholesterolemia 0.114

Previous MI 0.248

Peripheral artery disease

Medications:

0.777

0.008

<0.001

Diuretics

B-blocker

0.223

0.481

0.099

Calcium antagonist

Statin

Antiplatelet

Nitrates

0.074

0.411

0.824

0.002

0.122
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 Continued

P-value

Laboratory results:

0.844

0.498

0.227

0.340

0.692

0.759

0.189

0.001

0.749

0.956

0.260
 Measured only in pre-dialysis patients.

New York Heart Association; PCI, percutaneous coronary intervention; RRF, residual renal 

data are presented as numbers and percentages.
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 Echocardiographic characteristics of pre-dialysis and dialysis patients with and 

P-value

0.053

0.694

0.003

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.174

0.006

0.981

0.023

0.001

data are presented as numbers and percentages.

Follow-up

underwent aortic and mitral valve replacement and 1 patient underwent mitral 
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Figure 2 shows the Kaplan-Meier curves of the cumulative event-free survival for 

Figure 2. -
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echocardiographic variables and the endpoint of all-cause mortality in pre-dialysis and 

Univariable P-value Multivariable P-value

Age

Male gender

Peripheral artery disease

<0.001

0.384

<0.001

0.006

<0.001

<0.001

0.001

<0.001

0.001

0.192

0.056

Albumin <0.001

0.046

<0.001

0.027

0.005

<0.001

0.213

0.436

0.370

0.236

0.017

DISCUSSION

5 
In 62 patients with end-stage renal disease on long-term hemodialysis, mild 
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5 In contrast, in the general 

1

with CKD compared to the general population is caused by increased valvular 
3,16-18 Advanced CKD 

is associated with chronic volume overload leading to hypertension, increased 
3 Increased 

3

and dysregulated metabolic pathways, such as disorders in the calcium-

dyfunction.3,17,19 Cardiac dilatation, as a result of chronic volume overload, also 
16 

16 This 

and tricuspid regurgitation since their presence will depend on the loading 
conditions of the patient. In addition, hemodialysis patients have an increased 
risk for infective endocarditis.18 In 9,393 patients undergoing hemodialysis, 
infective endocarditis was diagnosed in 150 patients, compared to 250 patients 
of 17,6369 age- and gender matched controls, yielding a 38-fold increased risk 
of endocarditis in hemodialysis patients.18

our cohort underwent surgical or transcatheter valve replacement or repair 

studied.20 In a 5-year multicentre French survey conducted between 1988 and 

of these patients underwent surgical valve replacement or repair.20 The Euro 

replacement or repair during the survey period of 30 days.6 Patients with CKD 

or repair, because of the high risk for surgery.6,7 In high risk and inoperable 
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patients, transcatheter valve replacement or repair has emerged as a promising 
21,22 However, patients with severe renal 

21,22

23

23 Interestingly, the in-hospital mortality for transfemoral 
24 

Therefore, transcatheter valve replacement or repair could be a promising 

surgical or transcatheter valve replacement or repair. Patients with CKD have an 

an even higher risk, partly due to the low percentage of surgical or transcatheter 
valve replacement or repair in these patients. The high mortality risk in patients 

of these patients. Prospective studies are needed to investigate the role of 

Limitations
Several limitations should be acknowledged. The present study is an observational 
retrospective study, single-center, with relatively small number of patients and 
the study population was heterogeneous with different valve pathologies. 
Furthermore, only pre-dialysis and dialysis patients who underwent clinically 
indicated transthoracic echocardiography were included in the present study, 
introducing a selection bias and potentially underestimating the prevalence of 

Unfortunately, there were not enough patients to compare the survival of patients 
treated with surgical or with transcatheter valve replacement or repair.



529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen529656-L-sub01-bw-Hensen
Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019Processed on: 18-3-2019 PDF page: 87PDF page: 87PDF page: 87PDF page: 87

87

Valvular heart disease in CKD

Conclusion

independently associated with an increased risk of all-cause mortality.
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