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Definition





Diagnosis

•KDOQI guidelines recommend:

• Echocardiograms to be performed 1–3 
months after the start of dialysis and every 3 
years thereafter, regardless of symptoms. 



Factors contribute to HF in the dialysis 
patient include:

•Fluid overload, 

•Poorly-controlled HTN increasing afterload, 

•LV diastolic dysfunction (associated with LVH), 

•Arterial stiffness, 

•LV systolic dysfunction, 

•Uremic toxin accumulation, 

•Anemia, 

•Valvular heart disease. 

•A high-output state due to AVF



Pathogenesis of heart failure in 
long-term dialysis patients 









Treatment



•HD patients have:
•a more activated sympathetic nervous 
system, 

•a higher prevalence of HF and ischemic 
heart disease, a

•a higher risk of sudden cardiac death.



Medical Treatment:

•HFrEF (LVEF ≤40%) & HFmrEF (40-50%):

•A combination of β-blocker and ACEi

•For dialysis patients with HFrEF who have 
persistent symptoms of HF despite treatment with 
optimally titrated beta blocker plus ACEi therapy, 
the role of additional pharmacologic therapy is 
uncertain. 







•β-blockers can have survival benefits on HD 
patients with HF, as demonstrated by the 20% 
reduction in all-cause mortality. 

•A poorly dialyzed β-blocker may provide 
greater benefit than a highly dialyzable β-
blocker.

•Carvedilol > Bisoprolol > Metoprolol XR



•Most common clinically significant 
arrhythmias in hemodialysis patients are 
bradyarrhythmias, and are most common in 
the first dialysis session of the week.



•The initiation and titration of these agents can 
be challenging in hemodialysis patients, 
particularly those with low blood pressures. 

•In general, the higher the predialysis resting 
blood pressure, the easier it is to uptitrate
these agents 



•SBP< 100 mmHg: not administering these 
agents before dialysis on hemodialysis days. 

•Low starting dose: Carvedilol 3.125 mg BID; 

•Slow up-titration: Dose doubling every 2-4 
weeks







Carvedilol
3.125 mg/BD                12.5 mg/BD                                                25-50/daily

Lisinopril
2.5 mg/daily               20 mg/daily                    40 mg/daily

Significant urine output Furosemide up to 120 mg +Metolazone 5 mg/daily 
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•In patients with intradialytic hypotension: 
dialyzable ACE-I (Captopril) 

•In patients who experience intradialytic 
hypertension: an ARB or a nondialyzable 
ACE-I (Fosinopril)

•Dosing of most ACE-I should be daily; 

•Nocturnal dosing of once daily medications.



Lisinopril has demonstrated good blood pressure control with thrice 

weekly administration following hemodialysis 



MRA

•At this time, safety and positive effect of 
MRN in patients on dialysis remain unclear. 

•The combination of an ACEi, an ARB, and an 
MRA is generally avoided given the risk of 
hyperkalemia and the lack of evidence of 
efficacy. 





Digoxin





•Digoxin use was associated with increased 
mortality.

•Reserve digoxin use only for selected patients 
with AF who have not achieved adequate rate 
control with optimum β-blockers and who can 
be closely monitored to maintain digoxin 
level <1.0 ng/mL.



CCB

•If maximum tolerated disease of beta 
blocker plus ACE inhibitor is not 
sufficient for blood pressure control: 

•dihydropyridine CCB (amlodipine 5 to 
10 mg daily).



ARNI, angiotensin receptor- neprilysin inhibitor 









Medical Treatment:

•HFpEF; LVEF >50 percent:
•Control of volume overload 

•Control of hypertension 

•Control of myocardial ischemia 

•For selected dialysis patients with HFpEF
who can be carefully monitored: MRA 
therapy.



Control of hypertension

•Gradual targeting euvolemia 

•Administering antihypertensive 
medications

•Goal: maintaining interdialytic self-
recorded home blood pressure at 
<130/80 mmHg,



•β-blocker: carvedilol or labetalol or atenolol.

•β-blocker is not tolerated or is not sufficient 
to achieve target blood pressure: amlodipine 

•If the β-blocker plus CCB is not sufficient: 
ACEi or ARB (candesartan or valsartan)







Iron

•Hospitalizations for HF and mortality were 
significantly decreased in the iron-treated 
group:

•Ferritin level <100 mg/l, or < 300 mg/l if 
transferrin saturation is <20%, irrespective of 
hemoglobin level.





Volume Overload







DETECTING VOLUME OVERLOAD 



Dialysis

•Control of volume overload 
•In HFpEF

•In HFrEF

•Removal of uremic toxins



Dialysis Modality







Performing hemodialysis in HFrEF

•Several potential strategies that may reduce 
myocardial stunning, reduce morbidity, and 
enhance the tolerability of hemodialysis in 
HFrEF. 



•Treatment Time

•Frequency of treatment

•Ultrafiltration rate

•Dialysate cooling 

•Dialysate Na

•Dialysate Ca



Treatment Time
Frequency of treatment
Ultrafiltration rate







•Increasing the frequency of dialysis 
treatments to five to six times per week, pro-
viding increased volume control by reducing 
intertreatment cardiac loading. 

•The increased total weekly dialysis time 
reduces the UFRs, thereby also reducing the 
potential for intratreatment hypotension and 
cardiac stunning. 





•PD or extended and more frequent 
hemodialysis in patients with HFrEF
provide:
•More consistent volume control with lower 
ultrafiltration rates 

•Greater hemodynamic stability,

•Less myocardial stunning.





Cooling of dialysate

•Cooling of dialysate is another strategy that 
may reduce intradialytic hypotension and 
myocardial stunning. 

•Set the dialysate temperature 0.5 to 0.9 °C 
below each patient's body temperature 
(measured before starting the hemodialysis 
treatment) to a minimum of 35.5°C










