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Incidence of  poisoning/ OD 
�  1,166,940 cases of  poisoning reported in 1987. 

�         3,631 victims with major clinical effects. 

�           397 known deaths 

�           527 cases in which active drug removal was  

�    performed. 



Incidence of  poisoning/ OD 
�  Estimates of  true incidence in US are close to 2 

million/year 

�  Of  these, 89% are accidental, 9% are suicidal, and 
1-2% are adverse reactions to drugs.  Interestingly, 
only about 25% of  identifiable cases are managed 
in the hospital environment, the rest primarily at 

 home. 

�  Coroner’s office data: 2 out of  every 3 deaths 
referred to coroner are Overdose deaths 
�  Kaufhold 2016, same in 2017 and 2018.  
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Mortality rate of  OD in the 
ER 

�  Mortality for the group that presents to the 
emergency room is low (<1%). This is due largely to 
the intensive supportive care available, including 
airway control, lavage, charcoal administration, and 
extracorporeal therapy when indicated. 



BRIEF HISTORICAL 
PERSPECTIVE 

�   "The solution to pollution is dilution": historical accounts 
of  poisonings and toxic exposures which responded to 
activities designed to increase elimination by sweating, 
vomiting, catharsis; and antidotes not the least of  which was 
large volumes of  water. 

�   Dialysis was first tried by Doolan in 1951, and he showed 
significant increase in the clearance of  salicylate with dialysis.  
The first successful use of  hemodialysis for treatment of  
aspirin overdose was reported by George Schreiner in 1955.  
Since then essentially every extracorporeal therapy has been 
tried in  the treatment of  overdoses, with varying success. 



Dialysis in Drug overdoses 
�  1.Drug Extraction Ratio 

�     A-V/A, where A is the arterial or inlet   concentration, and V is the 
   venous or outlet concentration of  drug.    This can be used for  
 essentially every    extracorporeal device, from   hemodialysis to 
 CAVHD. 

�   2.Volume of  Distribution 

�  3.Lipid/Water solubility 

�  4.Protein and Tissue Binding 

�  5.Intercompartmental Transfer Rate 

�     This is a useful variable, when known. It   describes, as a variable 
   with time, the expansion of  a drug from one   compartment (plasma) 
 to a    two compartment volume of  distribution (or more as  the 

case may be).    However it has been worked out for only a handful of  drugs, 

most  notably digitalis glycosides. 



Indications for Dialysis 
treatment for Drug overdoses 

�  1.Severe intoxication with deteriorating vitals. 

�  2.Ingestion of  a lethal dose. 

�  3.Potentially lethal blood level. 

�  4.Impaired normal route of  elimination. 

�  5.Toxic metabolites. 

�  6.Continued deterioration despite adequate supportive care. 

�  7.Prolonged coma. 

�  8.Presence of  comorbid disease 

�  9.Significant life-threatening complications, like hypoglycemia or acidosis 

�  10.Multiple drug ingestion 

�  11.Ingestion of  drugs which impair  metabolism of  other agents. 



Indications for dialysis 
treatment of  Drug OD 

�  Pharmacologic Criteria 

�   In addition to satisfying the clinical criteria above, there are certain 
pharmacologic properties which the ingested agent must have for 
extracorporeal therapy to be beneficial: 

�   1. The drug or poison must by distributed in the blood or other fluid 
compartment that readily exchanges with the blood  

�  Drugs that satisfy this criterion are therefore accessible for removal by 
hemodialysis, hemoperfusion, or peritoneal dialysis. However, the presence of 
a drug in the blood or plasma does not ensure readily removal by these 
techniques. For example,  

�   protein-bound drugs are not accessible for removal by dialysis but 
some may be adsorbed by charcoal. 



Pharmacologic criteria for a 
dialyzable drug  (con’d) 

�  2. The dialysis membrane must be freely permeable to the circulating form of 
the drug, or the drug must be capable of  being adsorbed to  charcoal. 

�  3. The quantity of  drug removed by HD or HP must be significant  compared 
with that removed by normal clearance mechanisms.  It should also be 
emphasized that high rates of  drug clearance by HD or HP do not 

 necessarily indicate that these procedures are clinically effective. If  
blood levels are low in comparison to tissue stores, effective removal from the 
blood will have only a negligible effect on total body stores. 

�  4. There should be a reasonable correlation between  the dose ingested or 
plasma level and the duration of  exposure to the drug with clinical 

 toxicity.  Removal of  the drug by HD or HP should delay or prevent 
further toxic damage and /or shorten the duration of  coma. 



Which Intoxications benefit 
from Emergency Dialysis? 
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Which Intoxications benefit 
from Emergency Dialysis? 

�  Theophylline 

�  Aspirin 

�  Barbiturate 

�  Lithium 

�  Ethylene Glycol, Methanol, Ethanol 

�  Metformin 



Which Intoxications benefit 
from Emergency Dialysis? 

Drug 

�  Theophylline 

�  Aspirin 

�  Barbiturate 

�  Lithium 

�  Ethylene Glycol, Methanol, 
Ethanol 

�  Metformin 

Level to trigger 
consideration 

�  >80 for acute, > 60 if  
chronic 

�  > 80 mg/dl 

�  For hypotension or coma 

�  >2.0 

�  Osmolal gap over 20 

�  Lactic acid level over 5 



Complications of  dialysis 
�  COMPLICATIONS 

�   1.HEMODIALYSIS 

�    a.Hypotension 

�    b.Hypoxia 

�    c.Bleeding 

�    d.Leukopenia 

�    e.  Removal of  therapeutic drugs, especially  

�     pressors and  antibiotics 

�    f.  Air embolism 



HEMOPERFUSION 
Complications 

�    In addition to all of  the above, hemoperfusion additionally  

�    carries the potential for the following: 

�    g.Microembolization of  charcoal particles 

�    h.Pyrogen reactions 

�    i.Thrombocytopenia (less of  a problem now   that 
charcoal  particles are coated with albumin or collodion) 

�    j.Hypoglycemia 

�    k.Hypocalcemia 

�    l.Hypoposphatemia 

�    m.Heat loss (which can be minimized by  

�     wrapping filter in  towel) 



HEMOPERFUSION 
Complications 

�    n.  Postperfusion rebound, wherein the patient  

�      responds to  hemoperfusion but  

�      relapses into coma afterwards, probably as  

�      a result of  redistribution of  drug from  

�      fat into plasma  

�    o.MORE BLEEDING due to combination of   

�      thrombocytopenia,  adsorption of  clotting  

�      factors, and LARGE doses of  heparin  

�      required to prevent clotting in the HP   filter 



CAUSES OF ACUTE RENAL FAILURE ASSOCIATED WITH OVERDOSE OR 
POISONING 

 

�  Apart from the need to remove a drug or poison after ingestion, hemodialysis 
may still be required if  acute renal failure supervenes or if  other metabolic 
complications develop such as metabolic acidosis or acute volume overload.  
Ways in which a toxic exposure induces renal failure are listed below. 

�  1. Direct toxic effects on the kidney (heavy metals, carbon tet.) 

�  2. Drug related hypotension (barbiturates) 

�  3. Acute Rhabdomyolysis (barbiturates, cocaine, heroin, alcohol) 

�  4. Acute hemolysis (G6PD and sulfa drugs or quinine) 

�  5. Hypersensitivity reaction (AIN mainly) 

�  6. Obstructive nephropathy (antimetabolites, ethylene glycol) 

�  7. Drug induced hepatorenal syndrome (Tylenol, halothane, carbon tet.) 



Forced Diuresis 
�  PRINCIPLES 

�   Most drugs are weak acids or bases, and the  nonionized particles are 
usually lipid soluble and diffuse across lipid membranes by  nonionic 
diffusion.   

�  Excretion of  a drug by the kidney  involves three processes: 

�  1. Glomerular filtration 

�  2. Tubular secretion - with separate transport systems for acidic and basic 
drugs. 

�  3. Tubular reabsorption - this is where forced diuresis has its effect.  



Forced Diuresis 
�  The concentration gradient for a drug in the tubular lumen  

 normally drives its reabsorption back into the blood. This is a passsive 
process and is  limited to drugs in their noniomized form.  

�  The ratio of  ionized to nonionized drug is detremined by the pH of  the 
tubular fluid.  The effect of  forced diuresis on "ion trapping" in the tubular 
lumen can be  demonstrated using the Henderson-Hasselbalch  

 equation and the pKa for salicylate: 

�  at urine pH = 3.0, ratio i/n =      1/1 

�  at urine pH = 7.0, ratio i/n = 10,000/1 

�  at urine pH = 7.4, ratio i/n = 25,000/1. 



Forced Diuresis 
�  GUIDELINES FOR USE OF FORCED DIURESIS 

�   1. Close monitoring of  blood pH, K+, urinary  

�    pH, volume status, blood level of  drug. 

�   2. Consider Arterial line 

�   3. Foley catheter 

�   4. Contraindicated if  patient unstable or volume  

�    overloaded. 



Forced Diuresis 
�  TECHNIQUE 

�   Alkaline diuresis: 

�   * use bicarb drip after volume repletion with NS 

�   * good for: Salicylate, Phenobarbital, Barbital 

�     Acid diuresis: 

�   * use D5NS with arginine or lysine HCl (10 gm IV  

�    over 30 mins), then ammonium chloride 4 gm  

�    PO q2h or 1-2% solution in NS IV adjusted to  

�    urinary pH 5.5 - 6.5. 

�    Ascorbic acid 1 gm PO q6h also works. 

�   * good for: amphetamines, PCP, quinine, and   fenfluramine. 
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