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Chapter 3

PROGNOSTIC IMPLIC ATIONS OF LEF T 

VENTRICUL AR GLOBAL LONGITUDINAL STR AIN 

IN PRE-DIALYSIS AND DIALYSIS PATIENTS

Liselotte C.R. Hensen
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ABSTRACT

with prognosis in the general population. However, little is known about the 

clinically indicated echocardiography between 2004 and 2015. Patients 

risk of mortality.
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INTRODUCTION

an increased risk of cardiovascular morbidity and mortality.1-4 Heart failure is 
particularly frequent among patients with CKD.2 Pressure and volume overload 

5 These processes have been proposed 
as important determinants of increased mortality in this population.5

6,7 The incremental prognostic 

8

METHODS

From a departmental database of pre-dialysis and dialysis patients, those 
who were clinically referred for transthoracic echocardiography at the Leiden 

in this retrospective study. Patients were diagnosed with CKD stage 3b-5 

of CKD.9 Patients younger than 18 years old, with limited echocardiographic 

Clinical data were collected through review of the electronical medical records 

occurrence of all-cause mortality through case record review and the national 
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death registry. The occurrence of renal transplantation during follow-up was 
registered through case record review. The institutional review board approved 
this retrospective analysis of clinically acquired data.

Baseline clinical variables included demographic parameters, cardiovascular 

equation.9 Residual renal function was calculated by the creatinine clearance 
using the concentration of creatinine in a 24-hour urine specimen and the pre-
dialysis plasma creatinine concentration.10

Patients were imaged in the left lateral decubitus position using commercially 

11 

ejection fraction was derived.11

surface area. Right ventricular function was assessed by measuring the tricuspid 

view of the right ventricle applying anatomical M-mode.11 Mitral regurgitation 
severity was graded semi-quantitatively by measuring the width of the vena 
contracta from colour Doppler data.12 Pulsed wave Doppler recordings of the 

13

echocardiography on standard routine grayscale images of apical 4-, 2-chamber 
14

since it indicates the shortening of the myocardium relative to the original 
length.14

analysis.
Categorical variables were presented as numbers and percentages. 

Continuous variables with a normal distribution were presented as the mean 
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echocardiographic variables associated with all-cause mortality. Multivariate 

multicollinearity. The occurrence of renal transplantation during follow-up was 
introduced as a time-dependent covariate. Patients were divided into four groups 

time of echocardiography were calculated using the Kaplan-Meier method and 

 Characteristics of pre-dialysis and dialysis patients

Clinical characteristics:

Men

Chronic kidney disease
Pre-dialysis
Dialysis

Renal transplantation future

Smoker

Diabetes mellitus

Hypertension

Hypercholesterolemia

Previous myocardial infarction
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Continued

Peripheral artery disease

Medications:

Diuretics

Beta-blocker

Calcium antagonist

Statin

Antiplatelet

Nitrates

Laboratory results:

Association; PCI, percutaneous coronary intervention.

data are presented as numbers and percentages.



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: 45PDF page: 45PDF page: 45PDF page: 45

45

LV GLS in CKD

RESULTS

overall patient population. During a median follow-up duration of 29 months 

were independently associated with all-cause mortality after correcting for age, 

 Echocardiographic characteristics of pre-dialysis and dialysis patients

2

data are presented as numbers and percentages.
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Kaplan-Meier curves of the cumulative event-free survival for the different 

associated with increased risk of all-cause mortality after correcting for age, 

Figure 1. Kaplan-Meier curves of the cumulative event-free survival according to the 
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model

Univariate
P-value

Multivariate
P-value

Renal transplantation <0.001

<0.001

0.002

<0.001

Men 0.279 0.917

<0.001 <0.001

0.001

0.323

0.021

<0.001

0.542

0.094

0.328

0.014

DISCUSSION

of pressure and volume overload and non-hemodynamic factors.5 Pressure 
overload is the result of chronic hypertension and vascular stiffness, while anaemia, 

15 

volume overload with hypertrophy and dilatation.15

15,16 Furthermore, 
non-hemodynamic factors associated with CKD such as inappropriate renin-

remodeling.5,15

6,7 In a recent study, Kramann 
et al.7
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17

ejection fraction.18

8,19,20 However, the 
7,21,22 In a 

7

21 Similar results were observed in a study 

22 The present study, with the largest cohort of pre-dialysis and 

was associated with two-fold increased risk of all-cause mortality after correcting 
for renal transplantation. This is clinically relevant since renal transplantation 
is considered a life-saving treatment in these patients and proper selection of 

Several limitations should be acknowledged. First, this was an observational, 
retrospective study. In addition, only pre-dialysis and dialysis patients from the 
departmental database were included in the present study, after having a clinically 
indicated echocardiography, introducing a potential selection bias. Furthermore, 

been affected by changes in loading conditions.

associated with worse prognosis, even after correction for renal transplantation.
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