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  Abstract 
 
Background: Heart-kidney interaction plays a crucial role in the development of chronic kidney disease and its cardiovascular 
complications, commonly referred to as cardiorenal syndrome. In cardiorenal syndrome, chronic kidney disease contributes to 
cardiovascular dysfunction through mechanisms like pressure overload, volume overload, and non-hemodynamic factors.  
These factors lead to myocardial remodeling, left ventricular hypertrophy, diastolic dysfunction, and myocardial fibrosis, re-
sulting in increased left ventricular filling pressures and impaired cardiac function. 
Aim: Incorporating global longitudinal strain measurements into clinical practice, alongside traditional echocardiographic as-
sessments, can improve the early detection and management of cardiorenal syndrome, allowing for timely interventions that 
reduce the risk of heart failure and cardiovascular events. Early identification and monitoring of global longitudinal strain may 
help mitigate long-term cardiovascular risk and improve patient outcomes. 
Methods: : Echocardiography, particularly through the use of global longitudinal strain, has become a valuable tool for as-
sessing myocardial dysfunction in chronic kidney disease patients. Global longitudinal strain is a sensitive biomarker for early 
detection of subclinical cardiac dysfunction, even in patients with preserved ejection fraction and no overt cardiovascular 
symptoms.  
Results: Speckle-tracking echocardiography, particularly global longitudinal strain, has proven valuable in detecting early myo-

cardial dysfunction in CKD patients, offering critical prognostic insights. Early detection of left ventricular abnormalities 

through global longitudinal strain can guide interventions to prevent progression to severe cardiovascular outcomes. Conclu-

sions: Managing chronic kidney disease and cardiovascular disease together, with advanced diagnostic techniques, is essential 

for improving patient outcomes, highlighting the need for a multidisciplinary approach to address this complex health chal-

lenge. (TCM-GMJ June 2025; 10 (1): P65-P71)  

Keywords:  Heart-kidney interaction, Chronic Kidney Disease, Echocardiography, Cardiorenal Syndrome, Global Longitudi-

nal strain 
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  Introduction 
he interaction between the heart and kidneys 
were mentioned even in ancient times, in-
cluding the Old Testament and the Egyptian 
‘Book of the Dead’. An English pathologist, 

Richard Bright, described in 1836 cardiac enlargement in 
patients with advanced renal diseases who might have 
been hypertensive. In 1913, Thomas Lewis, was the first 
to use the term ‘cardiorenal patients’. By the mid-20th 
century when both cardiovascular and renal functions 
were measurable, it was noted that some patients with 
heart failure had impaired estimated renal glomerular fil-
tration rates.     
   Patients with chronic kidney disease (CKD) exhibit a 

T 
highly increased risk of cardiovascular (CV) morbidity 
and mortality compared to the general population. CV 
disease is considered to be responsible for 50–60% of all 
deaths in patients with CKD. CKD patients experience 
angina or myocardial infarction symptoms in an atypical 
manner, which considerably complicates the diagnosis of 
CV disease in this high-risk patient group. However, 
concerns about radiocontrast nephropathy and toxicity 
of gadolinium-containing contrast agents often limit an 
adequate work-up of suspected CV disease in CKD pa-
tients. Therefore, non-invasive and non-contrast based 
diagnostic methods that can detect early structural and 
functional myocardial abnormalities and that can identify 
patients at risk for CV disease are necessary to initiate 
adequate diagnostic, preventive, and therapeutic 
measures. 

   Chronic kidney disease is associated with structural 
and functional left ventricular remodeling as a conse-
quence of pressure and volume overload and nonhemo-
dynamic factors. Pressure overload is the result of chronic 
hypertension and vascular stiffness, whereas anemia, arte-

 From the  1Ivane Javakhishvili Tbilisi State University, Georgia; 2Bokhua 
Memorial Cardiovascular Center;   
Received March 18, 2025; accepted  April 29, 2025.  
Address requests to: Khajalia Sergo  
E-mail:  s_khajalia@yahoo.com  
Copyright © 2025 Translational and Clinical Medicine-Georgian Medical 
Journal 

https://pubmed.ncbi.nlm.nih.gov/27902969/


66  

  TCM&GMJ Vol. 10 Issue 1 2025                                                                                                                                                                                Khajalia et  al .                                                                                                                            

riovenous fistulas, and sodium and water retention lead to 
volume overload. To keep left ventricular wall stress close 
to normal, the left ventricle responds to pressure and vol-
ume overload with hypertrophy and dilatation. As left ven-
tricular hypertrophy progresses, the interstitial space also 
increases with accumulation of collagen potentially causing 
a reduction in contractility. Furthermore, nonhemodynam-
ic factors associated with CKD such as inappropriate renin
-angiotensin-aldosterone system activation, oxidative 
stress, inflammation, and stimulation of pro-hypertrophic 
and profibrogenic factors also contribute to left ventricular 
remodeling. These structural changes cause impaired left 
ventricular contractility, which can be detected with left 
ventricular global longitudinal strain.  
  Methods 
The Relationship between Chronic Kidney Disease 
and Cardiovascular Disease 
   Chronic kidney disease (CKD) is a progressive disease 
which affects approximately 13% of the world’s popula-
tion. Over time, it can cause renal dysfunction and pro-
gression to end-stage kidney disease and cardiovascular 
disease. The diagnosis of CKD is made by laboratory test-
ing, most often by estimating glomerular filtration rate
(eGFR) or by testing urine for the presence of albumin or 
protein (or a combination of these). To differentiate 
chronic kidney disease from conditions such as acute kid-
ney injury or from transient fluctuations in kidney func-
tion unrelated to kidney damage, the standard definition 
includes a so-called “chronicity criterion” (i.e., that the 
low eGFR or elevated urine albumin should be detectable 
for at least 90 days, requiring the presence of repeated 
measurements over time). 
    Chronic kidney disease involves both nonmodifiable 
(e.g. older age, family history and ethnicity) and modifia-
ble risk factors (e.g. Type 2 diabetes mellitus, arterial hy-
pertension and dyslipidemia) which are responsible for 
the initiation of early CKD, its progression (stage 3–5) 
and end stage kidney disease. In early stages of the disease 
(stage 1–2), factors such as hypertension, obesity and 
Type 2 diabetes mellitus, can trigger kidney function im-
pairment. This causes glomerular/interstitial damage and 
results in impaired glomerular filtration, leading to de-
creased eGFR and increased albuminuria. At this stage, 
even though clinical symptoms do not present, the pres-
ence of additional risk factors (e.g. smoking, dyslipidemia, 
cardiovascular disease), may accelerate CKD progression 
and result in end stage kidney disease. 
    As the disease progresses, the risk of cardiovascular 
disease is markedly increased, such that 50% of patients 
with late-stage CKD, stage 4–5, have cardiovascular dis-
ease. The risk of atrial fibrillation and acute coronary syn-
drome is doubled in patients with eGFR < 60 mL/min 
per 1.73 m2. The incidence of heart failure is also three-
fold greater in patients with eGFR <60 mL/min per 1.73 
m2 compared with >90 mL/min per 1.73 m2 (1).  
   Chronic kidney disease exposes the heart to three major 
mechanisms that facilitate the development of cardiomyo-
pathy and induce LV failure: pressure overload, volume 
overload, and CKD-associated non-hemodynamic factors 

that alter the myocardium. Pressure overload is largely the 
result of long-standing hypertension and vascular stiff-
ness. Increased LV wall stress (from pressure and volume 
overload) fuels changes in the composition and function 
of the myocardium, and this process is accentuated by 
CKD-associated abnormalities (6). Beyond hemodynamic 
factors, inappropriate activation of the renin–angiotensin 
system, oxidative stress, inflammation, and stimulation of 
pro-hypertrophic and profibrogenic factors 
(cardiotrophin-1, galectin-3, transforming growth factor-
b, fibroblast growth factor-23) may be relevant. 
   CKD progression is accompanied by progressive left 
ventricular hypertrophy and diastolic dysfunction. Left 
ventricular diastolic dysfunction is frequent among CKD 
patients and is associated with the risk of congestive heart 
failure and increased mortality.  Myocardial fibrosis re-
sults from an imbalance between exaggerated collagen 
synthesis and unchanged or depressed collagen degrada-
tion. In CKD patients, it is a major determinant of left 
ventricular stiffness, increased filling pressure, and dis-
turbances in diastolic filling.  In CKD patients, resting left 
ventricular systolic function is usually normal or even hy-
perdynamic.   
Cardiorenal Syndrome 
   In 1998, the US National Kidney Foundation published 
a detailed monograph on this subject that emphasized 
three points: (i) an inverse association exists between 
eGFR and adverse cardiac events; (ii) pa- tients with 
chronic kidney disease (CKD) are at high risk of develop-
ing atherosclerotic cardiovascular disease, and/or heart 
failure; and (iii) evaluation of patients with or at risk of 
cardiovascular disease should include measurements of 
eGFR and of the urine albumin/creatinine ratio. In an 
effort to explore further this bidirectional interplay be-
tween the two organ systems, the National Heart, Lung 
and Blood Institute established a ‘Working Group on 
Cardiorenal Connections’ and the American Heart Asso-
ciation a ‘Council on the Kidney in Cardiovascular Dis-
ease.’ In 2004, the combination of the disorders was 
termed the ‘cardiorenal syndrome’ by Heywood, who de-
fined it as a ‘moderate or greater renal dysfunction that 
exists or devel- ops in patients with HF.’ Ronco et al. sub-
divided CRS into five subgroups, identifying the precipi-
tating organ (heart or kidney) and the temporal pattern 
(acute or chronic).   
    A typical clinical example of type 1 cardiorenal syn-
drome includes acute decompensated heart failure, which 
leads to acute kidney injury (AKI) or acute coronary syn-
drome resulting in cardiogenic shock and leading to AKI.  
Traditionally, the pathophysiology was believed to be that 
the decreased cardiac output from heart failure was initial-
ly contributing to worsening renal function due to de-
creased effective circulating volume. However, more re-
cently, evidence has made apparent the fact that venous 
congestion plays a significant role, and it is thought to be 
the primary hemodynamic precipitant for deterioration in 
renal function (10). 
    Cardiorenal syndrome type 2 (CRS-2) is identified by a 
persistent cardiac dysfunction that causes to chronic kid-
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ney disease over time. Heart failure with preserved and 
reduced ejection fraction, congenital heart disease, atrial 
fibrillation and ischemic heart disease are all underlying 
diseases in this case. CKD must appear secondarily to 
chronic heart failure to be classified as CRS-2 (11). 
    Type 3 cardiorenal syndrome is an acute and abrupt 
deterioration in renal function leading to acute cardiac 
dysfunction, such as acute kidney injury leading to vol-
ume overload, inflammatory surge, and metabolic disturb-
ances leading to heart failure, arrhythmia, or ischemia.  
    Cardiorenal syndrome type 4 is defined on the basis of 
chronic kidney disease as the cause of cardiac dysfunc-
tion. Vasoconstriction, sodium and water reabsorption, 
and oxidative stress, renin-angiotensin-aldosterone system 
and sympathetic nervous system activation can contribute 
to CRS-4.  
   Type 5 cardiorenal syndrome is characterized by a sys-
temic disorder or acute systemic insult resulting in simul-
taneous cardiac and renal dysfunction. In the setting of 
sepsis, inflammation and microvasculature alterations can 
result in alteration of organ function leading to cardiac 
and renal involvement. Many systemic conditions can lead 
to CRS type 5, including sepsis, amyloidosis, diabetes, and 
systemic lupus erythematosus.  
Overall, the breadth and complexity of cardiorenal syn-
drome requires the knowledge and skills of both nephrol-
ogy and cardiology, hence the need for nephrocardiolo-
gists (or cardionephrologists).    
An Overview of Cardiovascular-Kidney-Metabolic 
Syndrome 
   It is well established that patients with CRS are more 
likely to die of a cardiac event than from kidney failure, 
and the severity of CRS is influenced by the presence of 
additional underlying conditions. The most frequent of 
these, type 2 diabetes, greatly increased the risk of the 
development and severity of cardiac and renal disorders 
as well as of their combination in CRS., Other common 
risk factors that occur in both CVD and CKD include 
visceral obesity, the metabolic syndrome, dyslipidemias, 
hypertension, and pro- thrombotic phenotypes. These 
metabolic disorders can cause oxidative stress, endothelial 
dysfunction, inflammation, arterial plaques, and throm-
bosis. Given the importance of this, in 2023, the Ameri-
can heart association expanded cardiovascular and kidney 
risk factors into a new group of syndromes, the cardio-
vascular–kidney–metabolic (CKM) syndromes. Cardio-
vascular-kidney-metabolic (CKM) syndrome is a systemic 
disorder characterized by pathophysiological interactions 
among metabolic risk factors, CKD, and the cardiovascu-
lar system leading to multiorgan dysfunction and a high 
rate of adverse cardiovascular outcomes. CKM syndrome 
includes both individuals at risk for cardiovascular disease 
(CVD) and individuals with existing CVD.  
   The CKM staging model emphasizes the progressive 
pathophysiology of CKM syndrome, underscores the im-
portance of early detection of CKM-related changes to 
support prevention efforts, and highlights the stepwise 
increase in absolute CVD risk associated with later stages 

(13).   
    Stage 0 is defined as the absence of CKM risk factors 
with normal BMI and waist circumference, normoglyce-
mia, normotension and a normal lipid profile.  
    Stage 1 is defined as having excess weight (body mass 
index ≥25 kg/m2), abdominal obesity (waist circumfer-
ence ≥88 cm in women and ≥102 cm in men), or dys-
functional adipose tissue (clinically manifest as impaired 
glucose tolerance or prediabetes) without the presence of 
other metabolic risk factors or CKD. 
     Stage 2 of CKM syndrome is diagnosed in case of the 
presence of metabolic risk factors (hypertriglyceridemia 
[≥135 mg/dL], hypertension [stages 1 and 2], Metabolic 
syndrome, diabetes), moderate- to high-risk CKD, or 
both. 
    In stage 3 CKM syndrome there is subclinical CVD 
among individuals with excess/dysfunctional adiposity, 
metabolic risk factors, or CKD. This includes imaging 
markers of subclinical atherosclerotic CVD (an increased 
coronary artery calcium score on cardiac computed to-
mography but also potentially reflected by nonobstructive 
coronary artery disease on coronary angiography or by 
subclinical peripheral artery disease) or subclinical heart 
failure (elevation in cardiac biomarkers) or abnormal car-
diovascular structure or function on myocardial imaging 
in the absence of clinical symptoms.  
     Stage 4 CKM syndrome is defined as clinical cardio-
vascular disease among individuals with excess/
dysfunctional adiposity, other metabolic risk factors, or 
CKD. This stage is further divided into 4a (without kid-
ney failure) and 4b (with kidney failure). 
‘The Butterfly Effect’- A New Concept in Cardi-
orenal Syndrome 
    In 2024, Zoccali and colleagues, with Zannad and Ros-
signol among them, argued that the term “Cardiorenal 
Syndrome” is no longer suitable and advocated for a shift 
toward the phrase “Chronic Cardiovascular and Kidney 
Disorder”. Furthermore, the new concept called the 
“butterfly effect”, encompasses not only the chronic as-
pects of the disorder, but also incorporates the impact of 
acute organ insults that may lead to the development of 
long-term significant organ damage. The butterfly effect, 
in this context, suggests that an acute, often resolvable 
alteration in one organ (either cardiac or renal) can trigger 
significant long-term effects (14).  
    The cardiorenal butterfly effect is not a necessary con-
dition for the development of clinically significant cardio-
vascular and kidney outcomes because of the following: It 
is not required, as CKD or HF can evolve into CRS with-
out an acute insult. However, it is important to 
acknowledge that even a reversible, acute renal or cardiac 
insult could have underappreciated long-term conse-
quences. 
    Heart-kidney interaction 
    Left ventricular hypertrophy is highly prevalent in the 
non-dialysis CKD population from the early stages of 
renal disease. Paoletti et al. enrolled 445 patients with hy-
pertension and CKD stages 2–5 in two academic nephrol-
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ogy clinics who underwent echocardiography and ambula-
tory BP monitoring. This study provided first-time evi-
dence that, in patients with non-dialysis CKD, the pres-
ence of left ventricular hypertrophy, portends a poor re-
nal and cardiovascular long–term outcomes. In fact, both 
concentric and eccentric left ventricular hypertrophies did 
associate with a two- to threefold increase in the risk of 
cardiovascular event, end stage renal disease onset, and all
-cause mortality. 
   The study conducted by Jain and colleagues sought to 
determine the association between renal function and 
diastolic dysfunction in subjects with preserved ejection 
fraction. The presence of diastolic dysfunction was asso-
ciated with long-term morbidity and mortality. In addi-
tion, they reported for the first time that abnormal dias-
tolic function was associated with increased progression 
to death, heart failure, and hospitalization irrespective of 
glomerular filtration rate. 
   Assessment of left ventricular filling pressure (using E/
e’ ratio) after exercise has been useful in unmasking latent 
diastolic dysfunction. Few studies, however, have evaluat-
ed the utility of resting and exercise E/e’ in patients with 
chronic kidney disease and their correlation with exercise 
capacity. One of them observed that patients with raised 
E/e’ have a significantly higher incidence for the compo-
site endpoint of cardiovascular death and major adverse 
cardiovascular events. Additionally, the same study has 
illustrated the important negative effects of left ventricu-
lar hypertrophy, diastolic dysfunction, and elevated filling 
pressures, which all limit exercise capacity and confer an 
increased risk of morbidity and mortality. Hence, these 
parameters need to be closely monitored, with appropri-
ate risk factor control and lifestyle changes, to prevent 
their development during the course of CKD. 
   CKD patients suffer more from valve disease. Samad et 
al. found higher odds of aortic stenosis and mitral regur-
gitation among those with versus without chronic kidney 
disease. A higher prevalence of mitral regurgitation likely 
reflects structural changes in the mitral valve apparatus: 
restricted motion of the annulus, leaflets, or chordae 
caused by calcification and reduced left ventricular wall 
motion related to coronary artery disease among CKD 
patients. The higher prevalence of aortic stenosis in pa-
tients undergoing hemodialysis is well known and previ-
ously thought to be related to progressive valve calcifica-
tion of the cardiac skeleton and valve leaflets—a result of 
altered or deranged calcium phosphate metabolism and 
hypertension in end-stage renal disease. 

Results and discussion 
Efficacy of Speckle-tracking Echocardiography in 
Heart Diseases 
   Myocardial strain is a dimensionless variable that repre-
sents the change in length between two points over the 
cardiac cycle. Strain imaging enables the assessment of the 
spatial components of left ventricular contraction that are 
the result of the changing orientation of myocardial fibres 
between the sub-endocardium and sub-epicardium. Alt-
hough global longitudinal strain (GLS) and ejection frac-
tion are highly correlated, they measure different aspects 

of the myocardial deformation. Ejection fraction predom-
inantly quantifies radial contraction and global longitudi-
nal strain represents the function of subendocardial longi-
tudinal myocardial fibres that are more sensitive to re-
duced coronary perfusion and increased wall stress. 
   Global longitudinal strain  is impaired in heart failure 
patients with preserved ejection fraction. This relates to 
the fact that subendocardial function is likely to be im-
paired in diastolic heart failure patients while epicardial/
transmural function remains preserved which explains the 
preserved left ventricular ejection fraction. Abnormal lon-
gitudinal function in this cohort can be detected at an 
earlier stage by examining subendocardial function by 
GLS measurement. This suggests that GLS could act as 
more sensitive prognostic biomarker for heart failure pa-
tients with preserved ejection fraction. 
    Whilst more straightforward in patients with heart fail-
ure with reduced ejection fraction (HF-REF), the diagno-
sis and risk stratification of patients presenting with short-
ness of breath and truly preserved ejection fraction re-
mains a challenge due to the heterogeneity of phenotypes 
and typical presence of contributing co-morbidities. Diag-
nostic criteria include diastolic parameters, left atrial size, 
natriuretic peptide concentration, and more recently GLS.  
Reduction in GLS may be one of the earliest signs, even 
before the detection of diastolic dysfunction at 
rest. Amongst asymptomatic patients with hypertension 
and diabetes mellitus at risk of developing heart failure 
with preserved ejection fraction, reduction in GLS is 
common. A study of asymptomatic adults with type 2 
diabetes mellitus demonstrated that 45% had reduced 
GLS and this was associated with adverse outcomes over 
follow-up.  
    The prognostic importance of GLS has also been con-
firmed in both types of heart failure. A recent large study 
in over 4000 patients with acute heart failure confirmed 
increased mortality with reduced GLS that was consistent 
across different sub-groups of left ventricular ejection 
fraction. Global longitudinal strain had superior prognos-
tic value compared with left ventricular ejection frac-
tion.  In a meta-analysis of studies, across a spectrum of 
cardiac conditions including heart failure, GLS appeared 
to have superior prognostic value compared with left ven-
tricular ejection fraction.  
    Echocardiography using speckle-tracking longitudinal 
strain can be used for differential diagnosis of left ventric-
ular hypertrophy caused by arterial hypertension, hyper-
trophic cardiomyopathy, cardiac amyloidosis, Fabry dis-
ease and some other abnormalities.   
    Global longitudinal strain(GLS) helps to unmask early 
subclinical left ventricular systolic dysfunction in patients 
with arterial hypertension. The basal septum is the first 
segment to undergo changes under the influence of pres-
sure overload, and GLS is further reduced at this site.  
   In patients with hypertrophic cardiomyopathy, LV lon-
gitudinal myocardial function is typically reduced at the 
site of hypertrophy, especially in the region of the inter-
ventricular septum. These patients were found to have 
similar left ventricular ejection fraction but worse global 
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longitudinal strain compared to healthy individuals, and 
those with ventricular arrhythmias showed worse GLS 
than those without them. Therefore, GLS is an appropri-
ate parameter for evaluating left ventricular systolic func-
tion in hypertrophic cardiomyopathy and may improve 
risk stratification of ventricular arrhythmia for such pa-
tients.  
     In cardiac amyloidosis a longitudinal strain gradient 
with preserved systolic strain at apical segments and sig-
nificantly reduced systolic strain at mid and basal seg-
ments is consistently observed. This pattern is known as 
“Apical Sparing” and is used to differentiate patients with 
cardiac amyloidosis from patients with other causes of left 
ventricular hypertrophy. 
    The reduced longitudinal strain in the basal lateral wall 
was found at the very early stages of Fabry disease in the 
absence of replacement fibrosis. 
    In patients with pulmonary arterial hypertension, con-
ventional parameters of right ventricular systolic function 
may be normal despite abnormal right ventricular strain, 
which is an additional reason for the usage of this tech-
nique in these patients. Right ventricular longitudinal 
strain can identify subclinical dysfunction at the early 
phase of disease and may serve as an important marker of 
subtle right ventricular systolic dysfunction. Haeck et al.  
involved 150 pulmonary hypertension patients and 
demonstrated that right ventricular free-wall strain ≥-
19%, unlike conventional parameters, was an independent 
predictor of all-cause mortality in these patients. Further-
more, change of right ventricular strain during therapy 
and follow-up is important for prognosis of these pa-
tients. Hardegree et al.  reported that ≥5% improvement 
in right ventricular free-wall longitudinal strain had >7-
fold lower mortality during the follow-up of 4 years. 
    Several studies have been conducted regarding the role 
of right ventricular strain in risk stratification of patients 
with tricuspid regurgitation. One of them included 896 
patients with significant tricuspid regurgitation. Mortality 
was significantly higher in patients with decreased frac-
tional area change, decreased Tricuspid Annular Plane 
Systolic Excursion, and impaired RV free wall longitudi-
nal strain. However, after adjustment for concomitant 
diseases (diabetes mellitus, chronic kidney disease, coro-
nary artery disease) as well as New York Heart Associa-
tion class III/IV this independent predictive value van-
ished for other parameters, but not for RV free-wall 
strain.  
The Role of Global Longitudinal Strain in Chronic 
Kidney Disease Patients 
     It is well known that chronic kidney disease accelerates 
the development of cardiovascular disease and increases 
mortality. The main reasons for cardiovascular death in 
advanced kidney disease are progressive heart failure and 
sudden cardiac death, which can be prevented by making 
early diagnosis. Speckle tracking echocardiography is 
available, easily utilizable and shows higher reproducibility 
than tissue Doppler imaging-derived strain modality. Sev-
eral studies have been conducted in patients with chronic 

kidney disease using global longitudinal strain. In an at-
tempt to identify subclinical left ventricular dysfunction in 
early-stage chronic kidney disease, Edwards et al. com-
pared the longitudinal deformation indices of 40 CKD 
stage 2/3 patients (with no history of cardiovascular dis-
ease or diabetes mellitus) with 30 healthy controls. Once 
again, even though left ventricular ejection fraction was 
similar in the two groups, there was reduced global longi-
tudinal strain among CKD patients.  
   The study conducted by Krishnasamy and colleagues 
investigated the prognostic value of global longitudinal 
strain over ejection fraction in patients with advanced 
chronic kidney disease. It included 183 patients with 
CKD stage 4, 5 and 5Dialysis. Impaired global longitudi-
nal strain (>-16%) was associated with a 5.6-fold in-
creased unadjusted risk of cardiovascular mortality in pa-
tients with preserved ejection fraction. Another interest-
ing finding of the current study was that 51% of patients 
with normal ejection fraction had impaired strain. 
    Panoulas et al. tried to identify subclinical left ventricu-
lar myocardial dysfunction using speckle tracking echo-
cardiography in patients with chronic kidney disease, pre-
served left ventricular ejection fraction, and no cardiovas-
cular history or symptoms. They concluded  that in pa-
tients with impaired global longitudinal strain, there was 
an increased rate of major adverse cardiovascular events 
during follow-up.  
   Sulemane et al. demonstrated a significant, independent 
relationship between impaired global longitudinal strain 
and major adverse cardiovascular events in CKD patients 
with no cardiovascular disease and normal ejection frac-

tion.  In their cohort a GLS of −17.7% or less had a good 
discriminative power (sensitive and specificity) to predict 
major adverse cardiovascular events. Another interesting 
finding of the current study was that, at baseline, patients 
that reached composite primary end-point had significant-
ly impaired global longitudinal strain compared to pa-
tients who did not suffer major adverse cardiovascular 
events, even though left ventricular ejection fraction was 
similar in both groups. This fact suggests that global lon-
gitudinal strain may be able to detect CKD-related myo-
cardial changes early in its course, as it primarily evaluates 
the function of subendocardial longitudinal fibres that are 
more sensitive to cardiac injury.  

Conclusion 
   Chronic Kidney Disease and cardiovascular disease are 
closely linked, with CKD increasing the risk of cardiovas-
cular complications such as heart failure and coronary 
artery disease. This relationship is driven by shared risk 
factors like hypertension, diabetes, and dyslipidemia. The 
concept of cardiorenal syndrome highlights the bidirec-
tional nature of this interaction, where kidney dysfunction 
worsens heart disease and vice versa. Emerging cardiovas-
cular-kidney-metabolic syndrome further underscores the 
role of metabolic disorders in accelerating both condi-
tions. Speckle-tracking echocardiography, particularly 
global longitudinal strain, has proven valuable in detecting 
early myocardial dysfunction in CKD patients, offering 
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critical prognostic insights. Early detection of left ventric-
ular abnormalities through global longitudinal strain can 
guide interventions to prevent progression to severe car-
diovascular outcomes. Managing chronic kidney disease 
and cardiovascular disease together, with advanced diag-
nostic techniques, is essential for improving patient out-
comes, highlighting the need for a multidisciplinary ap-
proach to address this complex health challenge. 
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