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Arrhythmias and heart failure in CKD and 
ESKD
Karolina Szummer, Sweden
Chronic kidney disease (CKD) progression is often associated with 
structural and functional alterations of the heart. Renal patients 
commonly exhibit an elevated cardiovascular risk manifesting as 
ischemic heart disease, heart failure, arrhythmias, and sudden 
cardiac death. Arrhythmias are notably more common in CKD 
patients compared to the general population, even the elderly. 
Numerous mechanisms are involved in the occurrence of CKD-
associated arrhythmias, including uremia, electrolyte imbalance, 
diabetes, inflammation, myocardial structural alterations, coronary 
artery disease, disturbed left ventricular function, left ventricular 
hypertrophy, and repolarization. 
Atrial fibrillation (AF) is generally considered the most common type of arrhythmia in this population, but ventricular tachycardia, 
bradyarrhythmias, and AV blocks can also be present. A recent study by Kim et al. showed that lower eGFR, and particularly albuminuria, 
were consistently associated with a higher prevalence of AF and nonsustained ventricular tachycardia. Another study by Sacher et al. identified 
potassium >5.0 mmol/l to be associated with a higher risk for conduction disorder, and potassium <4.0 mmol/l  with a higher risk for 
ventricular arrhythmias in hemodialyzed patients.
CKD patients also exhibit structural and functional left- and right ventricular abnormalities, with or without changes in left ventricular (LV) ejection 

Figure 1.
The prevalence of atrial fibrillation in the general and the CKD 

population
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fraction. eGFR is directly associated with LV ejection fraction, right ventricular systolic function, and death due to heart failure in this population. 
The beta-blockers reduce mortality from sudden cardiac death in both predialysis and dialysis CKD patients with reduced LV ejection fraction 
and dilated cardiomyopathy. The recently introduced SGLT2-inhibitors also showed very promising results in reducing the risk of cardiovascular 
death or hospitalization for heart failure with or without preserved ejection fraction regardless of the presence of diabetes. Furthermore, it 
appears that treatment with SGLT2-inhibitors is also associated with a significantly lower risk of incident AF compared to placebo, but more 
research is needed to evaluate the clinical significance of this effect. The novel mineralocorticoid receptor antagonist, finerenone, also reduces 
the risk of new-onset AF and flutter and cardiovascular events with a favorable safety profile. Thus, heart failure treatment has an important role 
in preventing and reducing the frequency of arrhythmias in CKD and end-stage kidney disease (ESKD) patients, but more studies are needed 
to further explore clinical outcomes in these cohorts.    

Anticoagulation in patients with CKD and ESKD
Marie Evans, Sweden
Atrial fibrillation (AF) is the most common arrhythmia worldwide. The risk of developing it is higher in males and increases with age. As many 
as one-third of dialyzed patients may develop AF and the condition is associated with a three-fold higher risk of cerebrovascular events, 
predominantly ischemic stroke. A similar risk level for cerebrovascular events is observed in CKD patients with AF. Therefore, the European 
Society of Cardiology (ESC) 2020 Guidelines strongly recommend introducing oral anticoagulant therapy (OAC) for stroke prevention in AF 
patients with CHA2-DS2-VAS scores ≥2 in men and ≥3 in women. This guidance is supported by the results of several randomized controlled 
trials which showed a consistent and significant stroke risk reduction with OAC. Nevertheless, the decision to introduce OAC should be 
evaluated cautiously and include several risk assessments, especially in the populations with a known high risk for bleeding. The risks for the 
thromboembolic event and bleeding should be assessed simultaneously with CHA2-DS2-VASc and rHAS-BLED scores before introducing OAC. 
The latest ESC guidelines also strongly favor the use of the novel direct OACs (DOACs) for stroke prevention in AF instead of the traditional 
vitamin K antagonists (VKA), except for patients with mechanical heart valves or moderate-to-severe mitral stenosis. This recommendation is 
based on the DOACs’ higher efficacy and superior safety profile compared to VKA.
Still, the CKD population is highly specific and requires distinct evaluation. Firstly, in the most clinically relevant stages of CKD, the predictive 
performance of the majority of risk scores is poor. Therefore, the Modified CHADS2 score should be preferred for risk estimation in this 
population. Secondly, more than half of patients with CKD stages 4 to 5 exhibit an INR result within the therapeutic range <75% of the time, 
which is potentially associated with a higher risk of adverse events, including bleeding. Finally, warfarin treatment is associated with a higher 
risk of developing calciphylaxis, while its efficacy in CKD patients is ambiguous. 
Among the currently available DOACs, dabigatran has the highest, and apixaban exhibits the lowest renal elimination. Their dependence on 
renal clearance and several troubling safety signals still impedes DOACs’ use in Europe, while the FDA has allowed the use of apixaban in 

Figure 2.
Regional differences in recommendations for DOAC use in 

patients with CKD (from ref. 9)

CKD, ESKD, and even dialyzed patients in the USA.  
In the currently available studies, certain DOACs appear to be 
associated with a higher incidence of fatal or intracranial bleeding 
while exhibiting no substantial benefit in lowering the incidence of a 
new stroke, transient ischemic attack, or systemic thromboembolism 
compared to no anticoagulation. On the other hand, meta-analyses 
show that the DOACs exhibit similar benefits as warfarin in preventing 
all strokes and systemic embolic events without increasing the risk of 
major bleeding events among patients with CKD and AF. The several 
compelling ongoing trials (AXADIA, SAFE-D, DANWARD, ApiDP, 
AVKDIAL, SACK) are expected to provide a more specific answer to 
the remaining question of whether DOACs are efficient and safe in 
CKD patients.  
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Sudden death in patients with ESKD
Nabuhiko Joki, Japan
Sudden cardiac death (SCD) is the leading cause of cardiovascular mortality among ESKD patients in most parts of the world. It is attributed 
to sudden fatal arrhythmias, such as ventricular tachycardia or fibrillation. Nevertheless, in Japan, the major cause of cardiac death is heart 
failure. One possible reason for this discrepancy might be the lack of a universally established and accepted definition of SCD in the clinical 
setting. However, recent lines of evidence suggest that similar to other countries, SCD might be more common in the Japanese dialysis clinical 
setting than previously thought.
Prolongation of the QT interval has been directly associated with ventricular arrhythmias and SCD. The risk factors for QT prolongation include 
age, female gender, existing cardiac condition or electrolyte disturbances, and certain medications. Among dialyzed patients, additional risk 
factors also involve hypokalemia, hypocalcemia, and cardiovascular disease, rendering this population especially vulnerable and disposed to 
SCD associated with QT prolongation. These patients already have a longer median corrected QT (estimated at a standard heart rate of 60 
bpm) at the initiation of dialysis and it continues to prolong further during the time on dialysis. 
The prolonged corrected QT (QTc) has been linked with incident cardiovascular events in middle-aged and older adults without prior 
cardiovascular disease. Each 10 ms increase in the QTc baseline is associated with growing incident cardiovascular events. Similar findings 
have been reported for hemodialyzed patients inspiring a national cross-sectional study among Japanese dialysis patients based on the Renal 
Data Registry from the Japanese Society for Dialysis Therapy. The authors tried to identify the factors associated with QT and its relationship 
with SCD in this population.
Nearly 230,000 hemodialyzed patients were enrolled. The selection included only patients with ECG data and no AF. All automatically measured 
QT intervals and heart rates were analyzed and QTcs were calculated with the Bazzet correction formula (Qtc = QT / RR). QTc>500ms was 
considered prolonged. The results showed a nearly normal distribution of Qtc and virtually no difference in mean Qtc between males and 
females. Patients with prolonged Qtc more often had diabetes, cardiovascular and/or cerebrovascular disease, lower serum albumin, calcium, 

Figure 3.
Association between QTc>500ms and predialysis serum calcium 

levels

transferrin saturation, and higher CRP.
The odds for prolonged Qtc increased linearly at predialysis serum 
calcium levels below 2.25mmol/L. A U-shaped association was 
observed between serum phosphorus and prolonged QTc, with 
the lowest odds at a serum phosphorus level of 1.45mmol/L. At 
serum phosphorus of 0.65mmol/L and 2.4mmol/L, the odds ratio 
was 1.5. Transferrin saturation (TSAT) was strongly and almost 
linearly associated with odds for QTc prolongation, whereas serum 
magnesium, PTH, and ferritin levels were only weakly associated with 
prolonged QTc.
The cross-sectional design of this study precludes the decision on the 
causal effects of investigated variables on prolonged QTc. However, 
further investigation is on the way to examine the association between 
QTc prolongation and cardiovascular disease in hemodialyzed 
Japanese patients.
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