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1) Allergy
2) Bleeding

3) Thrombosis
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3 critical questions must be answered:
Does the patient need enhanced removal?

Severe or critical intoxication with a deteriorating
condition despite maximal supportive care (eg,
phenobarbital overdose with intractable
hypotension)

The normal or usual route of elimination is
impaired (eg, lithium overdose in a patient with
renal failure)

The patient has ingested a known lethal dose or
has a lethal blood level (eg, theophylline or
methanol)

The patient has underlying medical problems that
could further complicate the situation



Is the drug or toxin accessible to the removal
procedure? The drug ‘poison’ should be located
primarily within the ploodstream or in the
extracellular fluid.....If extensively distributed to

tissues, it is not likely to be easily removed

The volume of distribution (Vd) provides info on
the accessibility of the drug:

Very large Vd...... Small Vd???

Protein binding...... highly protein-bound drugs

have low free drug concentrations...... difficult to
remove by dialysis



Will the method work?....... Does the removal
procedure
efficiently extract the toxin from the blood?

The clearance (CL) is the rate at which a given volume
of fluid can be "cleared"” of the substance

CL = extraction ratio x blood flow rate

Extraction ratio across the dialysis machine or
hemoperfusion column

Total clearance.....If the contribution of dialysis is small
compared with the total clearance rate, the procedure
will contribute little to the overall elimination rate
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1) Has small volume of distribution
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2) Hydrophilic and small particle
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Urinary manipulation

ion trapping in urine
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Extracorporeal methods

Peritoneal dialysis
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These methods require that the
renal  route be a significant
contributor to total clearance
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1) CHF
2) RF
3) Electrolyte disturbances
4)Pulmonary edema
5) Cerebral edema



Forced diuresis

Increase GFR, used in conjugation with
ion trapping to prevent reabsorption

Administration of enough fluids to
establish a renal flow of 3-5ml/kg/hr

Dangerous due to fluid overdose:
CHF
RF
Electrolyte disturbances
Pulmonary edema
Cerebral edema



lon trapping

Alteration of urine pH prevent renal reabsorption of

poison that undergo glomerular filtration and active
tubular secretion

Many substance are reabsorbed in the nonionized
form

Urine alkalization (pH= 7.5-8)

Urine acidification (PH= 4.5-6)
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Renal elimination is the 1° route of

excretion

Significant renal tubular reabsorption of

toxin

Small Vd

Low protein binding
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Renal dysfunction...fluid overload
Cardiac insufficiency...pulmonary edema
Uncorrected fluid deficit

Electrolyte abnormality
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Is a process for removing waste and excess water from
the blood, and is used primarily to provide an artificial
replacement for lost kidney function in people with renal
failure

Diffusion of solutes across a semi-permeable
membrane....substances tend to move from an area of
high concentration to an area of low concentration

Smaller solutes and fluid pass through the membrane,
but the membrane blocks the passage of larger
substances (for example, red blood cells, large proteins)
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most useful in removing toxins with
the following characteristics:

Dialyzable toxin

Vd < 1L/Kkg (phenobarbital,
salicylate, theophylline)

Protein binding <60%
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Salicylate
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Significantly more effective than hemodialysis

Same procedure as hemodialysis including
anticoagulant, but the blood is pumped directly
through a column containing adsorbent material
(charcoal or resin)

Even if the toxin is lipid soluble, protein bound,
or

high Mol. Wt.

Factors: adsorbability of resin or charcoal, (short
acting barbiturates, theophylline, phenytoin), low
Vd, plasma conc. of the toxin

Similar
complications....thrombocytopenia (hemorrhage),
hypotension, hypoglycemia, infection
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THE IDENTIFICATION OF VARIOUS TOXIC
SYNDROMES REQUIRES INTEGRATING OF DATA
PROVIDED BY BOTH THE WJAL SIGNS AND
PHYSICAL  EXAMINATION  TO

ELICIT MANIFESTATIONS
SPECIFIC TO AN INTOXICANT

THIS COLLECTION OF MANIFESTATION
(TOXICOLOGIC SYNDROMES) MAY ASSISTIN

1. THE DIAGNOSIS WHEN THE AGENT IS
UNKNOWN

AND MAY HELP IN
2. ANTICIPATING MANIFESTATIONS THAT WILL

DEVELOP.
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«Good history
«Directed physical examination

Vital signs, pupils, skin, bowel
bladder

@Simple tests
Rapid glucose, ECG, ABG etc
@Simple interventions

Urine analysis
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ANTIDOTE

v Antidotal therapy involves antagonism or
chemical inactivation of an absorbed poison

v Antidotes can significantly reduce morbidity and
mortality rates but are potentially toxic if used
for inappropriate reasons....their use requires
correct identification of a specific poisoning or
syndrome
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v The pharmacodynamics of a poison
can be altered by competition at a

receptor (naloxone therapy in the
setting of heroin overdose)

v Physiological antidote (glucagon in

the setting of propranolol overdose)

/ Anti- | chelati I

bind and directly inactivate poisons
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AN TITDOTE

v The biotransformation of a drug can also be
altered by an antidote (fomepizole will inhibit

alcohol dehydrogenase and stop the formation
of toxic acid metabolites from ethylene glycol

and methanol)

¥ Many drugs used in the swpporfive care of a

poisoned patient (anticonvulsants,
vasoconstricting agents, etc.) may be
considered nonspecific functional antidotes
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Cholinergic receptors
stimulation
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TOXIDROMES: CHOLINERGIC

THREEWAYS TO ENHANCE CHOLINERGIC ACTIVITY:

1. CHOLINERGIC MEDICATIONS
PILOCARPINE = MIOSIS (glucoma)

BETHANECHOL = URINARY STIMULANT



TOXIDROMES: CHOLINERGIC

2. ACETYL CHOLINESTERASE

INHIBITORS:
ORGANOPHOSPHATES & CARBAMATES

3. PLANTS:

CLITOCYBE



TOXIDROMES: CHOLINERGIC

DUmBELS (direct or indirect-AchEl)

v DEFECATION
YU *ANTIDOTE: atropine /
RINATION pralidoxime
v NMI0SIS Administer activated
v BRONCHOSPASM / charcoal orally
EBRADYCARDIA
v EXCESSIVE SALIVATION

v LACRIMATION

v SEIZURES, SECRETIONS,
SWEATING



TOXIDROMES: ANTICHOLINERGIC

THINK:
« ANTIANDATROPINE
*  ANTIHISTAMINES b yeS At ANt Jsmand Gu |5 S5
*  ANTIPSYCHOTICS anticholinergic 5% ¢S

*  ANTISPASMODICS
ANTIEMETICS

*  ANTIPARKINSON
- TCAs

*  PLANTS: Atropa belladonna, JIMSON WEED
(Datura stramonium), m Hyoscyamus
niger)
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TOXIDROMES

TABLE 34-2. ANTICHOLINERGIC SUBSTANCES

Antihistamines
Ethanclamines
Dimenhydrinate (Dramamine)
Ciphenhydramine (Benadryl)
Ethylenadiamines
Tripslennamine (Pyribenzamine)
Alkylamines
Chiorpheniraming (Teldedn, Chiortrimaton)
Piperazines
Cyclizine (Marezing)
Mechizine (Antiver)
Phenoihlazines
Fromathazine (Phenergan)
Antiparkinscnian dnugs
Benziropine mosylate (Cogentin)
Biperiden (Akineton)
Ethopropazine (Parasidol)
Tribaxyphanidy! (Artana)
Proaycliding (Kemadrin}

Antipsychotics

Phanothiazines, particulasy
Chiorpromazine (Thorazine)
Thioridazine (Mallarin
Pacphenazine (Trilaton)

Nonphenothiazi
Maolindone (Moban)
Loxapine (Loxitane)

wntispasmoedics
Cidinium bromide (Cuarzan, Libeax)
Dicyclomine (Bentyh
Methanthaline bromide (Banthing)
Propanthedine bromice (Pro-Banthineg)
Tricéhexwihy! (Pathilon)

Belladonna alkalolcs and symhetic relatives
Atropine (Hyasacyamine}
Beltiadonna alkaloid mixtures
Glycopyrrolate (Robinul)
Homatropine (Dis-Quel, Malootran)
Meéthscopotaming (Pamine)
Scopolamine (Myoscine)

Ophthalmic products
Atropine and scopolamine solutions
Cyclopentolate 1)
Tropicamide {(Mydracy®)

OTC medications (Including antihistamines and
belladonna alkaloics)
Anslgesics: Excedrin PM, Percogesic
Cold remedies: Actifed, Allerest, Coricidin,
Dristan, Flavihist, Romex, Sine-ON
Hypnotics: Compoz, Sleep-Eze, Sominex, Unisom
Menstrual preducts: Pamprim, Premasyn PMS

Pants (see Chapler 58)

Skaletal muscie relaxants
Qrphenadrine (Norfiex)

Tricychic antidepressants
Amitriptyline (Elavil, Amitril, Endep, Emitrip)
Desipramine (Norpramin, Pectofrane)
Doxepin {Sinequan, Adapin)
Imipramine (Tofranil, Pramine, Janiming,
Tipramine)
Nortriptyline (Aveatyl, Pamedorn)
Protriptyline (Vivactily
Trimipramine (Surmontil)
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TOXIDROMES

ANTICHOLINERGIC (ATROPINE,
ANTIHISTAMINES, TCA's)

- HOT AS A HARE

- RED AS A BEET

- DRY AS A BONE

- BLIND AS A BAT

- MAD AS A HATTER

- The bowel and bladder lose their
tone
...and the heart runs alone
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Side effects of atropine

nA LN

. Tachycardia, palpitation
Dry mouth (xerostomia).
Constipation.
Urine retention ity R aanors yed
Blurred of vision, loss of F
accommeodation to near :
vision (due to cycloplegia), E e ;":'#E:m"ﬁfmmm
dryness of the eye E*‘m:';‘:f';",':?;ﬁ{;;
(xerophthalmia), and xe B el
increased IOP which may om e Eirion o |

precipitate acute glaucoma
especially in old patients.

6. CNS stimulation:

agitation and delirium.



