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Intradialytic hypotension is a frequent 
problem... 
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...yet there is no simple solution to it.... 

...and the evidence-base for most 
preventive measures is scarce.  
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• 68 yo male patient with DNP on HD for 4y 

• with a number of comorbidities... 

– Diabetic retinopathy 

– Ischemic heart disease (nSTEMI 6y ago) 

– Peripheral arterial disease 

– Right calf amputee for infected diabetic ulcer 

– Obesity (BMI 33) 
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Time BP 

13:05 152/68 

13:10 146/65 

13:40 139/67 

14:10 126/61 

14:40 128/59 

15:10 125/60 

15:40 103/61 

15:45 99/56 

15:48 93/54 

15:53 114/63 

16:02 108/60 

15:17 112/62 

16:32 109/60 

16:47 113/63 

lightheaded, 
nausea 
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Does this patient have intradialytic 
hypotension? 

⎕Yes 

⎕No 

⎕Don‘t know 

⎕It depends 
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Why bother about IDH? 

⎕Because of the annoying alarms 

⎕Because it causes dyscomfort to the patient 

⎕Because the nurse asks me to change the 
prescription 

⎕Because it negatively affects dialysis efficacy 

⎕All of the above 

⎕All of the above plus... 

           

                 ...because of the consequences of IDH 
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Definition of IDH 
• KDOQI:  

– decrease in systolic blood pressure by ≥20 mmHg or MAP by ≥ 10 mmHg 

– associated with symptoms that include: abdominal discomfort; yawning; 
sighing; nausea; vomiting; muscle cramps; restlessness; dizziness or fainting; 
and anxiety 

• HEMO: 

– Fall in BP resulting in intervention of UF reduction, bood flow reduction or 
saline administration 

• EBPG guidelines on hemodynamic instability: 

– ...no evidence based recommendation regarding the definition of IDH can be 
given 

– ...both a reduction in BP, as well as clinical symptoms with need for nursing 
intervention should be present in order to accept the presence of IDH 

• Many different definitions in different studies... 
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Does this patient have intradialytic 
hypotension? 

⎕Yes 

⎕No 

⎕Don‘t know 

⎕It depends ...on the definition 
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✓ 
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Mr. Ivo Dieter Höfler (I.D.H.) 
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Time BP 

13:05 152/68 

13:10 146/65 

13:40 139/67 

14:10 126/61 

14:40 128/59 

15:10 125/60 

15:40 103/61 

15:45 87/48 

15:48 89/54 

15:53 114/63 

16:02 108/60 

15:17 112/62 

16:32 109/60 

16:47 113/63 

lightheaded, 
nausea 
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Why bother about IDH? 

⎕Because of the annoying alarms 

⎕Because it causes dyscomfort to the patient 

⎕Because the nurse asks me to change the 
prescription 

⎕Because it negatively affects dialysis efficacy 

⎕All of the above 

⎕All of the above plus... 

           

                 ...because of the consequences of IDH 
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✓ 
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Fluid removal 

Reduction of 
intravascular volume 

Maintenance of 
Blood pressure 

cardiac response vasoconstriction 

vascular 
refilling 

Pathophysiology 
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Excessive fluid removal 

IDH Impaired cardiac 
response 

impaired 
vasoconstriction 

Reduction of 
intravascular volume 

Impaired 
vascular 
refilling 

IDWG 

low RRF High salt and fluid 
intake 

Medications 
Vascular calcification 

Autonomic dysfunction 
Eating (splanchnic pooling) 

Dialysate temperature 
Endotoxins 

Systolic and diastolic 
dysfunction 

Ischemic heart disease 
Hypertensive cardiopathy 

Myocardial stunning 

Target weight 
too low 

Dialysate 
composition 

Anemia 
Low albumin 
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Excessive fluid removal 

IDH Impaired cardiac 
response 

impaired 
vasoconstriction 

Reduction of 
intravascular volume 

Impaired 
vascular 
refilling 
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Consequences of IDH 
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Mortality 

Inadequate dialysis 

Access thrombosis 

Organ hypoperfusion 

brain heart gut Kidneys (RRF) 
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Consequences of IDH: brain 
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Consequences of IDH: heart 
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Consequences of IDH: heart 
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Gut and beyond: endotoxinemia 

20 



SGN / SSN congress 07.12.2016 21 
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How to deal with IDH? 
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Preventive measures 

Acute management 
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Before calling you, the nurse reacted to the 
hypotensive episode by: 
 

⎕Stopping ultrafiltration 

⎕Placing the patient in Trendelenburg position 

⎕Slowig blood flow rate to 100ml/min 

⎕Infusing a bolus of 250ml substituate 
 

Did she react correclty? 
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Mr. Ivo Dieter Höfler (I.D.H.) 
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Before calling you, the nurse reacted to the 
hypotensive episode by: 
 

⎕Stopping ultrafiltration 

⎕Placing the patient in Trendelenburg position 

⎕Slowig blood flow rate to 100ml/min 

⎕Infusing a bolus of 250ml substituate 

⎕Oxygen! 
 

✓ 
✓ 

✓ 
✗ 
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Why is blood flow often lowered with IDH? 

• Misconception that access flow depends on dialyzer blood 
flow 

• In parallel plate dialyzers, extracorporeal blood volume 
depended on blood flow 

• BF reduction lowered TMP and hence UF rate in the era 
before UF control was standard 

• BF reduction reduced acetate delivery to the patient in the 
era of acetate buffering 

• With cuprophane membranes, slowing BF reduced contact 
to the bio-incompatible, complement activating membrane 

• When higher dialysate temperatures and lower dialysate 
Na were standart, a reduction of BF lowered temperature 
and increased Na of blood returning to the patient 
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What actions will you take at this 
point? 

⎕You raise the dialysis Na concentration in the 
prescription 

⎕You raise the target weight by 1 kg 
⎕You raise the target weight if there is no edema 
⎕You adjust dry weight depending of BCM results 
⎕You tell the patient to drink less 
⎕You limit the ultrafiltration rate to 10ml/h/kg 
⎕You stop antihypertensives before dialysis 
⎕You prescribe Midodrine (Gutron) 10 drops 

before dialysis 
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Excessive fluid removal 

IDH Impaired cardiac 
response 

impaired 
vasoconstriction 

Reduction of 
intravascular volume 

Impaired 
vascular 
refilling 

IDWG 

low RRF High salt and fluid 
intake 

Medications 
Vascular calcification 

Autonomic dysfunction 
Eating (splanchnic pooling) 

Dialysate temperature 
Endotoxins 

Systolic and diastolic 
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Dry weight 

“the lowest tolerated postdialysis weight 
achieved via gradual change in postdialysis 
weight at which there are minimal signs or 
symptoms of hypovolemia or hypervolemia” 

 

         Agarwal and Singh  
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All-cause mortality 

Cardiovascular mortality 
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How to assess dry weight? 

→Clinical assessment 
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How to assess dry weight? 

→Clinical assessment 

→Lung ultrasound 
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How to assess dry weight? 

→Clinical assessment 

→Lung ultrasound 

→Chest X-ray 
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How to assess dry weight? 

→Clinical assessment 

→Lung ultrasound 

→Chest X-ray 

→Inferior vena cava ultrasound 
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How to assess dry weight? 

→Clinical assessment 

→Lung ultrasound 

→Chest X-ray 

→Inferior vena cava ultrasound 

→Bioimpedance 
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Bioimpedance 
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BCM-guided treatment and outcomes 
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How to assess dry weight? 

→Clinical assessment 

→Lung ultrasound 

→Chest X-ray 

→Inferior vena cava ultrasound 

→Bioimpedance 

→Online blood volume monitoring 
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Blood volume monitoring 
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Blood volume monitoring 

Nesrallah, ASAIO Journal 2008; 54:270–274.  
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Blood volume monitoring 

Nesrallah, ASAIO Journal 2008; 54:270–274.  
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Assessment of dry weight will 
usually rely on a combination of 

clinical assessment, history taking, 
technical tools as available and 

some trial and error   

42 



SGN / SSN congress 07.12.2016 43 

Excessive fluid removal 
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200ml x 3 = 600ml 
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Dialysate composition 

• (Acetate) 

• Na+ 

• Ca2+ 

• Mg2+ 
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Dialysate composition 

• (Acetate) 

• Na+ 

• Ca2+ 

• Mg2+ 
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Acute effect: 
- hemodynamic stability 
 
Chronic effect: 
- Na loading 
- Thirst 
- Higher IDWG 
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• Endpoint: IDH 
• Advantage only for 

stepwise profiling 
• Considerable 

heterogeneity of studies 
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Eating on HD 
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Eating before or during HD should be 
discouraged in IHD prone patients... 
... But consider the risk of malnutrition! 
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Dialysate temperature 
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Medication review 
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Aspirin cardio 100mg 1-0-0 

Calcitriol 0.5mcg 1-0-0 

Ca-acetate 400mg 1-1-1 

Sevelamer 800mg 1-2-2 

Fluvstatin 80mg 0-0-1 

Bisoprolol 5mg 1-0-0 

Losartan 100mg 1-0-0 

Amlodipin 10mg 1-0-0 

Doxazosin 4mg 1-0-1 

Insulin Special Scheme 

Gabapentin 300mg After Dialysis 
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Blood pressure in HD patients 

• IDH is just part of the story... 

• ...We measure BP only during 12 of 168 hours 

• Consider orthostatic effects (particularly in 
DM) 

• We have to make many trade offs when 
treating HD patients... 

• Consider pharmacokinetics of antihypertensive 
medications! 
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Medication adjustments: suggestion 
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Aspirin cardio 100mg 1-0-0 

Calcitriol 0.5mcg 1-0-0 

Ca-acetate 400mg 1-1-1 

Sevelamer 800mg 1-2-2 

Fluvstatin 80mg 0-0-1 

Bisoprolol 5mg 1-0-0 

Lisinopril 10mg 0-0-1 

Amlodipin 10mg 0-0-1 

Doxazosin 4mg 1-0-1 (0-0-1 on HD days) 

Insulin Special Scheme 

Gabapentin 300mg After Dialysis 
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Midodrine, low temperature dialysate or both 

10mg = 30 drops 
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What actions will you take at this 
point? 

⎕You raise the dialysis Na concentration in the 
prescription 

⎕You raise the target weight by 1 kg 
⎕You raise the target weight if there is no edema 
⎕You adjust dry weight depending of BCM results 
⎕You tell the patient to drink less 
⎕You limit the ultrafiltration rate to 10ml/h/kg 
⎕You stop antihypertensives before dialysis 
⎕You prescribe Midodrine (Gutron) 10 drops 

before dialysis 
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Summary: 
how to deal with IDH? 

First line interventions: 

• Reassess target weight 
– But don‘t rely on clinical signs of hypervolemia only! 

• Review and adjust antihypertensive agents 
– But keep in mind BP between dialyses! 

• Try to lower IDWG 
– Max out diuretics if RRF 

– Salt restriction 

• No eating during dialysis 
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Summary: 
how to deal with IDH? 

Second line interventions: 

• Assess for cardiac disease 

• Cool dialysate 

• Consider Na profiling 

• Consider online blood volume measurement 

• Consider HDF 

• Consider Midodrine 

• Consider longer dialysis time 
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Summary: 
how to deal with IDH? 

Third line interventions: 

• Consider frequent HD (some consider it first 
line, but ask the patient and the SVK...) 

• Consider modality change 
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Questions? 

andreas.kistler@stgag.ch 

www.nephrologie-thurgau.ch 
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