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ratal Dose Toxicity Raiing | exarnple
>15 gr/kg Non toxic Water

5-15 gr/kg Slightly toxic Salt,Sugar
0.5-5 gr/kg Moderately toxic | Antibiotics
50-500 mg/kg Very toxic NSAIDS
5-50 mg/kg Extremely toxic |Cyanor

<5 mg/kg Super toxic Strichnin
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Classification of

benzodiazepines
Long-acting Intermediate - Short-acting
benzodiazepines acting benzodiazepine
1-3 days benzodiazepines 3-8 hours
16 hours hours
Clorazepate Alprazolam Oxazepam
Chlordiazepoxide | Estazolam Triazolam
Diazepam Lorazepam
Flurazepam Temazepam
Quzepam




benzoalazepine vietanolism

l

Chlordiazepoxide

Chlorazepate

Clonazepam

Alprazolam

Lorazepam

Diazepam

Nordiazepam?

il |

—

Temazepam

—

Oxazepam

7-aminoclonazepam

o-hydroxyalprazolam

Lorazepam-glucuronide

Figure 1: lllustrations of benzodiazepine metabolism.

Arrows indicate metabolic pathways

ANardiazenam ie alen 3 metaholite of halazenam medazenam nrazenam and tetrazenam




Table 1. Common benzodiazepines

General Name Brand Name
midazolam Versed
triazolam Rilamir
alprazolam Xanax
lorazepam Ativan
clonazepam Klonopin
diazepam Valium
flunitrazepam Rohypnol

chiordiazepoxide Librium
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BENZODIAZEPINES SIDE EFFECTS
LONG-TERM USE

can carry some serious negative effects mentally

and psychologically:

GO0 -

COGNITIVE SLEEP MENTAL
PROBLEMS DISTURBANCES DISORDERS

IMMUNE CANCER ADDICTION
SYSTEM RISK
SUPPRESSION




WHAT HAPPREN S]?URING
A BENZODIAZEPINE
OVERDOSE?




GABA

GABA

Benzodiazepines
Flumazenil

Extracellular

Barbiturates
Intracellular

lon channel

Coma ‘..-"'
(Barbiturates)
— ,.-'"r
&
5 .
D Medullary depression
T f..»"
E ¢
Qo0 #
k2] - . -
o Anesthesia (Benzodiazepines)
: d
:
gr 7
E Hypnosis
| =
i}
O
, L Possible selective
Eedatrgr':;‘%smglhlmm . lsant and
ys muscle-relaxing activity
-
Increasing sedative-hypnotic dose

FIGURE 22-2 Relationships between dose of benzodiazepines
and barbiturates and their CNS effects.



Table 2. Typical signs and symptoms of

benzndiazepine and alcohol overdose.

Altered Mental Status/Unresponsive
Confusion/Combativeness
Respiratory Depression
Hypotension

Bradycardia

Ataxia

Slurred Speech




TABLE 64—1. Dependence on Sedative-Hypnotics

Physical Dependence Time Before
Common Trade Names Oral Sedating Dose and Time Needed to Onset of Peak Withdrawal
Generic Name {Manufacturer) Dose (mg) Produce Dependence Withdrawal (h) Symptoms (d)
Benzodiazepines
Diazepam Valium (Roche) 5-10 40-100 mg = 42-120 days 12-24 5-8
Chlordiazepoxide Librium, Libritabs 10-25 75-600 mg = 42-120 days 12-24 5-8
{Roche)
Clorazepate Tranxene (Abbott) 7.5-15 45-180 mg = 42-120 days 12-24 5-8
(est.)
Alprazolam Xanax (Upjohn) 0.25-8 8-16 mg = 42 days (est.) 8-24 2-3
Flunitrazepam Rohypnol (Roche) 1-2 8-10 mg = 42 days (est.) 24-36 2-3
Barbiturates
Secobarbital Seconal, Seco-8 (Lilly) 100 800-2200 mg x 35-37 days 12 2-3
Pentobarbital Nembutal (Abbott) 100 Same 612 2-3
Equal parts of Tuinal (Lilly) 100 Same 12 2-3
secobarbital and
amobarbital
Amobarbital Amytal (Lilly) 65-100 Same B-12 2-5
Nonbarbiturate
sedative-hypnotics
Ethchlorvynol Placidy| (Abbott) 200 1-1.5 g = 30 days 12 2-3
Chloral hydrate Moctec (various) 250 Exact dose unknown: 612 2-3
12 g/day chronically has
led to delirium upon
sudden withdrawal
Meprobamate Equanil, Miltown, 400 1.6-3.2 g = 270 days 8-12 3-8

Meprotabs (various)

Withdrawal symptoms are tremor, tachycardia, diaphoresis, nausea, vomiting, elevated blood pressure, delirium, seizures, and hallucinations.
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A:altered mental status,Amnesia(anterograde),anger,ataxia
B:Bradycardia,Behavioral disturbences
C:Confusion

D:Drowsiness,depression of the respiratory system

H:hypotension,hypnosis
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Central nervous sysi

lia

Drowsiness

Coma
Convulsions
Pyramidal signs
Rigidity

Delirium
Respiratory depres
Ophthalmoplegia

TCA

ng/ml ¥+ o :dleyi lale o

ng/ml Ve v < om0 gdna e

3C Sl il o e

(il 5 5aS (SU 5 o L ) lf s o
(i) ae Cuan @

sl i 5 CNS <l i) Jala 4y Gdae K ja o



e et

? :
= — 155 o2
2 . - 4 'j,,wn«'.‘-:::: Ll-t.:..-. 4444

Pharmacologic Treatment of Tricyclic Antidepressant
Overdose

Symptom Treatment

Seizures Diazepam
Sodium bicarbonate
Phenytoin

Ventricular cardiac Sodium bicarbonate

dysrhythmias Lidocaine

Phenytoin

Heart block Isoproterenol

Hypotension Crystalloid or colloid solutions
Sodium bicarbonate
Sympathomimetics
Inotropics

Data from Frommer DA, Kulig KW, Marx JA, et al. Tricyclic antidepressant
overdose, JAMA, 1987,257:521-526, with permission.
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Other Narcotic Analgesics of the Opium and Synthetic Group

Drug

Purpose

Codeine (sulfate, phosphate), CSS 11

For mild to moderate pain

Hydromorphone HCI (Dilaudid) CSS 11

For severe pain

Levorphanol tartrate (Levo-Dromoran) CSS 11

For moderate to severe pain

Meperidine (Demerol) Synthetic narcotic CS85 11

For moderate pain

Fentanyl (Duragesic, Sublimaze) CS5 11

Short-acting potent—used with short-
term surgery: patches for controlling
chronic pain

Sufentanil (Duragesic, Sublimaze) CSS 11

Short-acting potent—used as part of
balanced anesthesia

Methadone (Dolophine)

Similar to morphine but longer duration
of action; used in drug abuse programs




Opioids

Receptor Drug Characteristics
Action

Full agonists Meperidine e Also antimuscarinic
No miosis
Tachycardia
No spasm GI/GU/gallbladder

e Metabolized by cytochrome P450 to
normeperidine, a serotonin reuptake
inhibitor; normeperidine may cause
serotonin syndrome and seizures

Methadone e Used in maintenance of opiate addict
Codeine e Cough suppressant
e Analgesia

e Used in combination with NSAIDs




Opioids

Partial agonist Buprenorphine * Precipation of withdrawal
Mixed agonist- Nalbuphine, ~ exKagonist
antagonists pentazocine spinal analgesia
dysphoria

e |L antagonist
precipitation of withdrawal

3 =



Drug list

Agonist Agonist-Antagonist
Codeine Buprenorphine
Dextromethorphan
Fentamnyl Antagonist
Hvdrocodone MNaloxone
Hvdromorphone Naltrexone
Loperanide
Mependme
Methadone
Moiphine
Oxveodone
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MORPHINE SIDE EFFECTS
"MORPHINE"™

MYOSIS

OUT OF IT eoation
RESPIRATORY DEPRESSION
PNEUMONIA @seiramion
HYPOTENSION
INFREQUENCY (CONSTIPATION, URINARY RETENTION)
NAUSEA
EMESIS

10 mL s

; U3
LEARN MORE: MORPHINE s”zgg";"'”f @
Morphine interacts with opioid receptor sites, primarily in limbic system, : o ; -4
thalamus, and spinal cord. This interaction alters neurotransmitter release, %

altering perception of and tolerance for pain. If side-effects occur, opioid rotation
may be used for managing opioid-induced adverse effects.




Opioids (e.g. Heroin, Morphine)

Intoxication Withdrawal
CNS Depression Anxiety
Respiratory Depression Insomnia/Yawning
MNausea and Vomiting Anorexia/Stomach Cramps
Constipation Diarrhea
Pinpoint Pupils Dilated Pupils
Seizures Piloerection
Management Management
Ventilatory support Suboxone (Buprenorphine/Naloxone)
Maloxone Methadone

intedliectus B



DA S8 anely G gaa g LaSe (ol ) g 100 4S (6 lany HA

Caa R Al el gle cuud 3y ha

by ‘o)y S| 00 ‘_s.iul.{.o us.u.»)b.ug 9 dll yi gl dJgl Oé‘b )bﬁ&LO)o
oS b 39205



OlaS U i

(35l obires b a5 (,90,0) HlaS b JomaV Y (6059 32,5 ®
(2l obine 45 550,0) Jgol o sl 15 32,5

D oo 0dud S ad8o OV LSl Aul gad> 5y B0 ®

Gl (Ao joke Olge b Cungenne di ol (SN ol S



. u.SLAJJ <alal A8

ady) Sleladl plosl 5 adyl o

(O9eeiig) il O jgo )0 (SoS 945 9 (2l of ) Las>

SN)9 Lo LS)‘)§ﬁ

Jid Jo5 )L 5 oama 3lgY (S1ys5 o )lge 0

526l Olhle ;s (ogay fa jw @85 Cur S5 (085, ol
(OLaS g6 329289) colaisl g (1T 525

s Hloyd lp oy shiog i

Ogibigad (6l Sgignl Jolows



4ady Y-8 e oa K
= J-‘&Jﬂ‘ejséahji\hu <
c a R he ¥ oy sla Hs0 8 K
: e N dw /P
(D32 1SS 40 SLojasda¥ e -F o il Jsh cany
i i Jshacad) 395 (SIosa a 8 e 00 LS5 il

a3 p R e o) Gl e

FUI UST 1wy v

Rx Only

Sterile / StéMe

Injectable
Naloxone
Hydrochloride

*
NARCAN((DHEHUXUHB HC)
NASAL SPRAY4mg

v /IM/SC

DO NOT TEST DEVICES OR OPEN BOX BEFORE USE.

Use for known or suspected opioid 0
adults and children.

This box contains two (2) 4-mg doses of naloxon
in 0.1 mL of nasal spray-

Two Pack

o ioatioN DATE BEFORE USE.

* ©
K ARCAN NASAL SPRAY _
o & )

R

verdose in

e HCI

20-€5€-LV569 JON
AIND 3SON 3HL NI 3511 0.
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The ADH enzyme
metabolizes alcohol,

During alcohol
metabalism,
acetaldehyde, a toxic and §
carcinogenic compound,
is produced.

The ALDH enzyme
metabolizes acetaldehyde.

ACETALDEHYDE

ADH
Alcohol dehydrogenase

(ADH) enzyme

Acetaldehyde is the main sowrce
of alcohol hangowers, causing
symptoms such as headache,
fatigue, muscle pain, nausea, facial
flushing, and heart pounding.

ALDH
Aldehyde dehydrogenase

{ALDH) enzyme



Differentiating Alcohol Poisoning Types
&l ekl deidoh 2L kn(::W|-u=:lgE

Alcohol Poisoning Type Clinical Clues

lsapropyl Aleohol Mormal acid-base equilibrium
- Hypersomnolent/Coma

Methanol Vision abnormalities (retinal damage)
Abdominal pain (pancreatitis)

Ethylene Glycol Calcium oxalate kidney stones
Acute kidney injury

Ethanol Ketoacidosis

The most common type of alcohol poisoning is
Ethanol

Infelechiod Propey of Enowmedqecom




Methanol and metabolism

Ethanol \

\ // \Ethylene glycol )

Fomepizole/ - Alcohol
ethanol l dehydrogemse

N\~ ~
752N (Glycol aldehyde
/ 1) N e

dehyds
v drogenase
dehy se ,,// \‘\ >
| Acetaldeh J
i \ce yde Giveol G{yoohc ac.d '
"-~, " o Oﬂ” A —
Formate : \F
f. Oxahc acid )
k '%
L | e tetrabydro : 1
Folinc acid oA
Caluum oxalate /
Q\‘ ‘s
0 ;‘ C'.' universitetssykehus
¢ 82 Adjusted from Hovda KE. PhD thesis 2005,

—
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Alcohol Poisoning
Symptoms

e Extreme Confusion or in a Stupor

e Complefely Passed Out or in a Coma

e Continuous Vomiting

* [ncreased Heart Rate

e Low Blood Pressure

» Slow Breathing

» Decreased Body Temperature or Chills
 Hypothermia or Bluish Skin

e Severe Dehydration

» Seizures

— P TS




ALCOHOLISM

INFLUENCE OF ALCOHOL ON OUR BODY

CANCER

BRAIN DAMAGE
HEART DAMAGE
INFERTILITY \

OSTEOPOROSIS PANCREATITIS
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Disulfiram Tablets I.P 500 mg.

Firadel-500
— fRa-wo0

10 X 10 Tabiots

Ealiir 1 s
P L —l — VG VFF —F W

A ANl SO

R(Nah‘rexone 50mg

1x10Tablets

Naltivia _




Ethyl alcohol | Isopropyl Methyl Ethylene
(Ethanol) alcohol alcohol Glycol
(Isopropanol) | (methanol)

Found in: Beverage, "Rubbing” Paint thinner, Automobile
Cough and cold alcohol, Sterno, antifreeze
medications, Mouthwash, Photocopier fluid,

Mouthwash Solvents Windshield-
washing fluids,
Shellacs

Intoxication? Yes Yes Yes Yes

Key Clinical CNS Acetone => Visual Renal failure

feature? depression fruity breath | Disturbance * BUN/CR

& CN5 * Calcium
depression Oxalate
crystals in
the urine
Hypocalcemia

Metabolized Acetaldehyde | Acetone Formaldehyde | Glycoaldehyde

by ADH to: => acetate => formic acid | => Oxalic acid
==acetyl Co A (oxalate)

Metabolic .

eta _[.J_IL Usually No* No Yes Yes
acidosis?

I - - d )

rn[TrEd.‘_-t‘ a Usually No*® No Yes Yes

anion gap?

Osmolar gap? Yes Yes Yes Yes
Supportive Toxicity and Fomepizole Fomepizole

treatment Dialysis Dialysis

resemble that
of ethanol
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TABLE 58-1 Toxic syndromes caused by major drug groups.

Drug Group

Clinical Features

Key Interventions

Antimuscarinic drugs
(anticholinergics)

Cholinomimetic drugs (carbamate
or organophosphate cholinesterase
inhibitors)

Opioids (eq, heroin, morphine,
methadone)

Salicylates (eg, aspirin)

Sedative-hypnotics (barbiturates,
benzodiazepines, ethanol)

Stimulants (amphetamines, cocaine,
phencyclidine [PCP])

Tricydic antidepressants

Delirium, hallucinations, seizures, coma, tachycardia,
hypertension, hyperthermia, mydriasis, decreased
bowel sounds, urinary retention

Anxiety, agitation, seizures, coma, bradycardia or
tachycardia, pinpoint pupils, salivation, sweating,
hyperactive bowel, muscle fasciculations, then
paralysis

Lethargy, sedation, coma, bradycardia, hypotension,
hypoventilation, pinpoint pupils, cool skin, decreased
bowel sounds, flaccid muscles

Confusion, lethargy, coma, seizures, hyperventilation,
hyperthermia, dehydration, hypokalemia, anion gap
metabolic acidosis

Disinhibition initially, later lethargy, stupor, coma.
Nystagmus is common, decreased muscle tone,
hypothermia. Small pupils, hypotension, and
decreased bowel sounds in severe overdose

Agitation, anxiety, seizures. Hypertension,
tachycardia, arrhythmias. Mydriasis, vertical and
hornizontal nystagmus with PCP

Skin warm and sweaty, hyperthermia, increased
muscle tone, possible rhabdomyolysis

Antimuscarinic effects (see abowe). The *3 C's”
of coma, convulsions, cardiac toxicity (widened QRS,
arrhythmias, hypotension)

Control hyperthermia; physostigmine may be
helpful, but not for tricyclic overdose

Support respiration. Treat with atropine and
pralidoxime. Decontaminate

Provide airway and respiratory support. Give
naloxone as required

Correct acidosis and fluid and electrolyte
imbalance. Alkaline diuresis or hemodialysis
to aid elimination

Provide airway and respiratory support. Avoid
fluid overload
Consider flumazenil for benzodiazepine overdose

Control seizures, hypertension, and
hyperthermia

Control seizures. Correct acidosis and
cardiotoxicity with ventilation, sodium
bicarbonate, and norepinephrine

{for hypotension). Control hyperthermia



TABLE 58-2 Toxic features of selected agents.

Agent

Toxic Features

Acetaminophen
Botulism

Carbon monoxide
Cyanide

Ethylene glycol

Iron

Lead

Lysergic acid {LSD)

Mercury

Methanol

Mushrooms (Amanita phalloides type)

Phencyclidine (PCP)

Mild anorexia, nausea, vomiting, delayed jaundice, hepatic and renal failure

Dysphagia, dysarthnia, ptosis, ophthalmoplegia, muscle weakness; incubation period 12-36 h
Coma, metabaolic acidosis, retinal hemorrhages

Bitter almond odor, seizures, coma, abnormal ECG

Renal failure, crystals in urine, increased anion and osmelar gap, initial CN5 excitation; eye
examination normal

Bloody diarrhea, coma, radiopaque material in gut (seen on x-ray), high leukocyte count, hyperglycemia

Abdominal pain, hypertension, seizures, muscle weakness, metallic taste, anorexia, encephalopathy,
delayed motor neuropathy, changes in renal and reproductive function

Hallucinations, dilated pupils, hypertension

Acute renal failure, tremor, salivation, gingivitis, colitis, erethism (fits of crying, irrational behavior),
nephrotic syndrome

Rapid respiration, visual symptoms, osmolar gap, severe metabolic acidosis
Severe nausea and vomiting 8 h after ingestion; delayed hepatic and renal failure

Coma with eyes open, horizontal and vertical nystagmus
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Antidote

Polson(s)

Comments

Acetylcysteine
(Acetadote, Mucomyst)

Atropine

Bicarbonate, sodium

Calcium

Deferoxamine

Digoxin antibodies

Esmolol

Ethanol

Flumazemnil

Acetaminophen

Anticholinesterase intoxication:
organophosphates, carbamates

Membrane-depressant cardiotoxic
drugs (tricyclic antidepressants,
quinidine, etc)

Fluoride; calcium channel blockers
Iron salts

Digoxin and related cardiac
glycosides

Theophylline, caffeine,
metaproterenol

Methanol, ethylene glycol

Benzodiazepines

Best results if given within 8-10 hours of overdose. Follow liver function tests
and acetaminophen blood levels. Acetadote is given intravenously; Mucomyst is
given orally.

An initial dose of 1-2 mg (for children, 0.05 mg/kg) is given IV, and if there is no
response, the dose is doubled every 10-15 minutes, with decreased wheezing
and pulmonary secretions as therapeutic end points.

1-2 mEg/kg IV bolus usually reverses cardiotoxic effects (wide QRS, hypotension).
Give cautiously in heart failure {avoid sodium overload).

Large doses may be needed in severe calcium channel blocker overdose. Start
with 15 mg/kg IV.

If poisoning is severe, give 15 mg/kg/h V. 100 mg of deferoxamine binds 8.5 mg
of iron.

One vial binds 0.5 mqg digoxin; indications include serious arrhythmias, hyper-
kalemia.

Short-acting B blocker. Infuse 25-50 mcg/kg/min V.

A loading dose is calculated so as to give a blood level of at least 100 mg/dL {42
g/70 kg in adults). Fomepizole (see below) is easier to use.

Adult dose is 0.2 mg IV, repeated as necessary to a maximum of 3 mg. Do not give
to patients with seizures, benzodiazepine dependence, or tricyclic overdose.



Fomepizole
Glucagon

Hydroxocobalamin

MNaloxone

Oxygen

Physostigmine

Pralidoxime (2-PAM)

Methanaol, ethylene glycol
B blockers
Cyanide

Marcotic drugs, other opioid
derivatives

Carbon monoxide

Suggested for delirium caused by
anticholinergic agents

Organophosphate (OF)
cholinesterase inhibitors

More convenient than ethanol. Give 15 mg/kg; repeat every 12 hours.
5-10 mg IV bolus may reverse hypotension and bradycardia.

Adult dose is 5 g IV over 15 minutes. Converts cyanide to cyanocobalamin
(vitamin By5).

A specific antagonist of opioids; give 0.4-2 mg initially by IV, IM, or SC injection.
Larger doses may be neaded to reverse the effects of overdose with propoxy-
phene, codeine, or fentanyl derivatives. Duration of action (2-3 hours) may be
significantly shorter than that of the opioid being antagonized.

Give 100% by high-flow nonrebreathing mask; use of hyperbaric chamber is con-
troversial but often recommended for severe poisoning.

Adult dose is 0.5-1 mg IV slowly. The effects are transient (30-60 minutes), and
the lowest effective dose may be repeated when symptoms return. May cause
bradycardia, increased bronchial secretions, seizures. Have atropine ready to
reverse excess effects. Do not use for tricyclic antidepressant overdose.

Adult dose is 1 g IV, which should be repeated every 3-4 hours as needed or
preferably as a constant infusion of 250400 mg/h. Pediatric dose is approxi-
mately 250 mg. No proved benefit in carbamate poisoning; uncertain benefit in
established OP poisoning.




L LSSy

‘dalaay e

( TCA 423)YL 550 L3 (capes JUIS (3 (K5 e
(QRS 525 (36) l culay S e

CNS 4 255 5 YL il gl o
) e Sla pd e gaaae G AYLL YT e

SIS (83l 5 oA LI EalS: a jlse @



uujmuujd

iles o

x5 Clale gade

Oms A s U o KT 3392 o

s £ e dY e RS s i

U (sl o8 8 43 4a 8 (53 (S sba JA1Y CAMP Gl 81 o



TABLE 58-2 Important antidotes.

Antidote Peoison(s)

Acetylcysteine Acetaminophen; best given within 8-10 h of overdose
Atropine Cholinesterase inhibitors

Bicarbonate, sodium Membrane-depressant cardiotoxic drugs (2a, quinidine,

tricyclic antidepressants)

Calcium Fluonde; calaum channel blockers
Deferoxamine Iron salts

Digoxin antibodies Digoxin and related cardiac glycoside
Esmolol Caffeine, theophylline, sympathomimetics
Ethanol Methanol, ethylene glycol

Flumazenil Benzodiazepines, zolpidem

Fomepizole Methanol, ethylene glycol

Glucagon Beta adrenoceptor blockers

Glucose Hypoalycemics

Hydroxocobalamin Cyanide

Maloxone Opioid analgesics

Oxygen Carbon monoxide

Physostigmine “Suggested” for muscarinic receptor blockers, NOT tricyclics

Pralidoxime Organophosphate cholinesterase inhibitors
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https://www.55online.news/fa/tags/%D8%AC%D8%A7%D9%85%D8%B9%D9%87
https://www.55online.news/fa/tags/%D8%B3%D8%A7%D9%84%D9%85%D9%86%D8%AF%D8%A7%D9%86
https://www.55online.news/fa/tags/%D9%85%D8%B4%DA%A9%D9%84%D8%A7%D8%AA
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