
UREMIC TOXINS 

Dr.sabah Elbarasi 

Consultant of internal medicine 

MRCP,  medicine board & teaching staff of Benghazi medical 
university ,  Head of nephro.unite /    

NHC.Benghazi 

28-12-2021 



AGEND

What is uremic toxin 

NEW CLASSIFICATION 

UREMIC SYNDROME

UREMIC TOXIN CLEARANCE 

CONCLUSION



definition,

Uremic toxins can be identified only in patients with

kidney failure. 

Although same substances found in healthy people can 

also be found in kidney patients ,they would not be 

recognized as uremic toxins were it not for their 

accumulation and toxic effects in patients with kidney 

failure.



UREAMIC TOXINS FROM past TO up date CLASSIFICATIOM 

 European uremic toxin work group



CLASSIFICATION OF UREMIC RETENTION COMPOUNDS 

 has listed 100 compounds considered to be uremic 

toxins. 

68% have a molecular weight less than 500 Da. 

10% have a molecular weight between 500 and 12,000 Da. 

(28%) are protein bound

PBUT 









Potential uremic toxins

 Toxin Effect

 Urea at high concentrations [>300 mg/dL(>50 mmol/L)]: 
headaches, vomiting, fatigue,    carbamylation of proteins

 Creatinine Possibly affects glucose tolerance and erythrocyte 
survival 



 Cyanate Drowsiness and hyperglycemia, 
carbamylation of proteins 

 Polyols (e.g., myoinositol) Peripheral neuropathy 





 Phenols Can be highly toxic as they are lipid-soluble and therefore 
can cross cell membranes easily 



 "Middle molecules"[note] Peritoneal dialysis patients clear middle 
molecules more efficiently than hemodialysis patients. 

 They show fewer signs of neuropathy than hemodialysis patients 



 β2-Microglobulin Renal amyloid 



 Indoxyl sulfate Induces renal dysfunction and cardiovascular 
dysfunction; associated with chronic kidney disease and cardiovascular 
disease

 ρ-cresyl sulfate Accumulates in and predicts chronic kidney disease

















Accumulation of PUT



Residual syndrome

 People on dialysis acquire what is known as "residual syndrome“ 

 Residual syndrome is a non-life-
threatening disease which is displayed as 
toxic effects causing many of the same 
signs and symptoms that uremia displays. 
There are several hypotheses why residual syndrome is present. 

 They are: the accumulation of large molecular weight solutes that 
are poorly dialyzed (e.g. β2-microglobulin); 

 the accumulation of protein-bound small molecular weight solutes 
that are poorly dialyzed (e.g. p-cresyl sulfate and indoxyl sulfate); 



 the accumulation of dialyzable solutes that are incompletely 
removed (e.g. sequestered solutes like phosphate in cells or 
insufficient elimination of other more toxic solutes); 

 indirect phenomena such as carbamylation of proteins, tissue 
calcification, or a toxic effect of hormone imbalance (e.g. 
parathyroid hormone)  

 and; the toxic effects of dialysis itself (e.g. removal of unknown 
important vitamins or minerals).  

 Dialysis increases life span but patients may have more limited 
function. They suffer physical limitations which include impairment of 
balance, walking speed, and sensory functions.  



 They also suffer cognitive impairments such as 

impairment in attention, memory, and performance 

of higher-order tasks.

 Patients have been maintained longer than three 

decades on dialysis, but average mortality rates 

and hospitalizations are high. Also, 

 patient rehabilitation and quality of life is poor.



Clinical Manifestations of the “

Residual” Syndrome

 Prolonged recovery from infection, illness

 • Impaired inflammatory and cellular immune response

 • Delayed wound healing

 • Inhibition of leukocyte phagocytosis

 • Resistance to insulin, erythropoietin, parathyroid,

 • Infertility

 • Hypothermia

 • Hypertension

 • Hyper phosphatemia

 • Intermittent vomiting

 • Frequent congestive heart failure, cardiovascular disease

 • Restless Legs



Cont……

 .Poor stamina

 • Post dialysis lethargy, poor tolerance of hemodialysis

 • Poor appetite

 • Intermittent nausea, feeling sick

 • Insomnia, sleep disturbance

 • Impaired sexual function

 • Reduced capacity for mental concentration

 • Impaired cognitive function

 • Depression



Treatment

 Dialysis removes many soluble waste products that 

accumulate in renal failure and helps improve some 

conditions associated with uremia. 

 Other uremic conditions can be alleviated with a 

protein-restricted diet, careful management of acid-

base balance, and calcium and folate

supplementation



UREMIC TOXIN CLEARANCE





























CONCLUSION

 The RRT strategies should be pointed toward 

individualized therapy with an optimum removal of 

the uremic toxin 

 Don’t depended only on high flux dialyzer to 

remove uremic toxin 

 HDF especially post – dilution is more effective of 

middle and large toxin compare to other  

 Uremic toxin still need work up to improve quality 

of life in dialysis patient and decrease MR 
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