


Outline

u Dialysis disequilibrium syndrome
u Cramps
u Intradialytic hypotension (IDH)
u Intradialytic hypertension
u Hyperkalemia
u Pericardial disease
u Hemolysis
u Thrombocytopenia
u Pulmonary hypertension
u Air embolism
u Dialysis membrane reaction







Structural Conditions Metabolic Conditions

• Cerebrovascular accident
(particularly hemorrhage)

• Subdural hematoma
• Intracerebral abscess
• Brain tumor

• Disequilibrium syndrome
• Uremia
• Drug effects
• Meningitis
• Hypertensive encephalopathy
• Hypotension
• Postictal state
• Hypernatremia or hyponatremia
• Hypercalcemia
• Hypermagnesemia
• Hypoglycemia
• Severe hyperglycemia
• Hypoxemia
• Dialysis dementia

Causes of Altered Mental Status in Dialysis Patients



Causes of hemodialysis-associated seizures 







The relationship between salt, intradialytic 
weight gain (IDWG), and cardiac disease. 





Differential Diagnosis of Hypotension in 
Hemodialysis Patients
Hypovolemia
Excessive fluid removal
Hemorrhage
Septicemia
Cardiogenic shock
Dysrhythmia
Pericardial tamponade
Myocardial infarction
Myocardial or valvular dysfunction
Electrolyte disorders
Hyperkalemia or hypokalemia
Hypercalcemia or hypocalcemia
Hypermagnesemia
Vascular instability
Drug-related
Dialysate-related
Autonomic neuropathy
Excessive access arteriovenous flow
Anaphylactoid reaction
Air embolism





Mechanistic pathway of myocardial stunning–associated 
morbidity and mortality. 













A. Shifts K into cell thereby   ↓ dialytic K removal

l Exogenous insulin
l Glucose containing dialysate vs glucose free dialysate
l Beta agonists
l Correction of metabolic acidosis during dialysis

B. Shifts K to extracellular space or impairs cell K 
uptake thereby   ↑ dialytic K removal

l Beta blockers
l Alpha adrenergic receptor stimulation
l Hypertonicity

Factors Affecting Potassium Removal during dialysis







Cause Source

Dialysis Contaminants and Composition Error 
Zinc and copper Plumbing fixtures, piping 

Chloramines and chlorine 
Municipal water system additives 
Bleach contamination from inadequate flushing after disinfection of water 
system 

Hydrogen peroxide Contamination from inadequate flushing after disinfection of water system 
Formaldehyde Contamination from dialyzer reprocessing 
Nitrate/nitrites Well water contamination from domestic animal waste 

Hypotonic dialysate Inappropriate use of distilled water or custom dialysate baths made in 
pharmacy 

Mechanical/Procedural Complications 

Small-gauge needles When accessing new fistula
in conjunction with inappropri- ately high blood flow rates 

Kinked dialysis tubing Defective tubing sets or improper positioning of blood lines 

Blood pump cycling Pressure variations on red cells inducing shear stress—of modest clinical 
significance 

Defective blood warmer Mechanical failure 

Cause of hemolysis in dialysis



Greenberg KI,. Am J Kidney Dis. 2021 May;77(5):796-809. doi: 10.1053/j.ajkd.2020.11.024. 

possible site of hemolysis of dialysis circuit





Approach reaction while undergoing hemodialysis 

Patient With Suspected Reaction

Rapid Physical Examination, Review of Dialysis
Session and Medication Administration

Immediately stop dialysis session and Do Not return blood
Treat for anaphylaxis as needed, milder reactions can be
monitored

Potential Dialyzer Reaction
p Type A: IgE mediated
p Type B: Complement mediated
p Change dialyzer, prime dialyzer well

Medication Reaction
p Attempt to identify causative drug (iron, 

antibiotics, heparin, blood products)
p Selected laboratory testing if unsure of etiology 

(IgE, tryptase, antibody to platelet factor 4)
p Avoid future exposure

Consider dialyzer or medication reaction Consider pyrogenic reaction, air embolism, hemolysis



TYPE A 

Pathogenesis
• IgE-mediated type 1 hypersensitivity 

reaction (anaphylaxis) to ethylene oxide
• Non-IgE mediated anaphylactoid 

reaction to acrylonitrile membrane + 
ACEi use

Clinical Manifestation
• Typically, within the first few min of 

initiation of dialysis
• Burning at the access site, chest pain, 

dyspnea, bronchospasm, urticaria, 
hypotension

Treatment
• Stop dialysis immediately; do not return 

the blood in the extracorporeal circuit
• Epinephrine, IV steroids, and H1-

blockers; proper sterilization for 
prevention

Pathogenesis
• Alternate pathway complement activation; 

PMN sequestration in the pulmonary 
vascular bed and degranulation with 
release of inflammatory cytokines

Clinical Manifestation
• Typically, within the first 30-45 min of 

initiation of dialysis; 
• Chest and back pain
• More common with the modified cellulosic 

membranes than synthetic membranes
• Neutropenia during the event and have a 

postdialysis rebound neutrophilia 
Treatment
• Symptomatic, supportive

TYPE B DIALYSIS MEMBRANE REACTION
DIALYSIS MEMBRANE REACTION

TYPE B



Predictors of arrhythmias 
and sudden cardiac death (SCD) in ESRD 

Bradyarrhythmias 

p Age > 55 years 
p Coronary artery disease
p Long QTc (males > 450ms, 

females > 470 ms) 
p Prolonged PR interval 
p Diabetes mellitus 
p Long interdialyic period 

Ventricular 
arrhythmias 

SCD 

p Age > 55 years 
p Age > 55 years 
p LV systolic dysfunction
p LV Hypertrophy 
p LV Dilatation
p Hypertension
p Coronary artery disease
p Aggressive removal of 

potassium during dialysis 

p Aggressive removal of 
potassium during dialysis 

p Autonomic dysfunction 
p LV hypertropy 



Cause: 
• Chronic volume overload or 1 venous return to the RV from a 

high flow AVF or AVE, typically in >2 L/min

Evaluation:
• Echocardiogram to evaluate for elevated RV pressures

Treatment:
• Attempt to reduce DW; 
• Banding of AVF to reduce flow through the access

PULMONARY HYPERTENSION



AIR EMBOLISM

Cause
• Air leak within the extracorporeal circuit

Symptoms
• Chest pain, dyspnea/wheezing, tachycardia, hypotension 
(can progress to overt shock)

Treatment
• Terminate dialysis
• Place patient in the left lateral decubitus position and in Trendelenburg (to 

trap air in RA/RV)
• Monitor oxygen saturation; supplemental high flow oxygen
• Echocardiogram and/or Chest CT angiogram (if needed) to confirm air 

embolism
• Vasopressors for shock; mechanical ventilation for respiratory therapy




