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Intended learning outcomes: 

By the end of this course, you will be able to: 

1. Value the importance of early detection and management of pediatric 

emergencies. 

2. Recognize early manifestations of serious illness in children. 

3. Perform cardiopulmonary resuscitation (CPR). 

4. Describe manifestations and initial emergency measures of common pediatric 

emergencies. 

 

 

Contents 

1. Approach to evaluation of pediatric emergencies. 

2. Detection of seriously ill children. 

3. Pediatric cardiopulmonary resuscitation (CPR). 

4. Respiratory emergencies. 

5. Cardiovascular emergencies. 

6. Neurological emergencies. 

7. Metabolic emergencies. 

8. Intoxications. 
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Lecture (5): Intoxications & Metabolic Emergencies 

 

 

First Part: Intoxications 

Contents: 

1. Introduction 

2. Clinical manifestations 

3. Management 

4. Prevention 

5. Paracetamol toxicity 

6. Organophosphorus poisoning 

 

1. Introduction: 

• Intoxication is a relatively common cause of admission to the pediatric 

emergency ward. 

• It can result from: 

o Drugs 

o Gases (e.g., carbon monoxide) 

o Household products, plants, and bites 

• Accidental poisoning is the commonest type in pediatric practice.  

• Other forms of poisoning, such as suicide, homicide, and drug abuse are rare 

in children. 
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2. Clinical manifestations: 

• This depends on the type of intoxication. 

• Manifestations are often nonspecific 

 Practice a high index of suspicion 

o Eyewitness 

o Circumstantial evidence (e.g., Sick household member taking 

dangerous drugs; accessible dangerous drugs/materials). 

o Unexplained acute manifestations 

• Common physical signs: 

o Tachypnea: e.g., salicylates, theophylline. 

o Bradypnea: e.g., morphine, benzodiazepines, barbiturates. 

o Tachycardia: e.g., sympathomimetics, atropine. 

o Bradycardia: e.g., beta-blockers, digoxin. 

o Hypertension: e.g., sympathomimetics. 

o Hypotension: e.g., beta-blockers, morphine, benzodiazepines. 

o Miosis: e.g., morphine, organophosphates. 

o Mydriasis: e.g., atropine, amphetamines. 

o Convulsions: e.g., organophosphates, antidepressants. 

 

3. Management: 

• Emergency & supportive management 

o Follow the approach to pediatric emergencies 

o Resuscitation and support of body systems 

o Monitoring (e.g., conscious level, vital signs, ECG, blood glucose, 

electrolytes, arterial blood gases, urine output). 
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• Decontamination 

o Goal: to minimize absorption 

o Effectiveness is time-dependent. 

o Decontamination should not be routinely employed for all cases with 

intoxications 

o The decision depends on: 

➢ Route of exposure 

➢ Toxin properties 

➢ Time since exposure 

➢ Benefit-risk assessment 

❖ Dermal & ocular decontamination:                           

➢ Remove contaminated clothes & irrigation 

➢ Use water and soap of lipophilic materials (e.g., organophosphate). 

❖ Gastrointestinal decontamination: 

➢ most likely to be effective in the 1 or 2 hours after acute ingestion. 

 Exception: GIT decontamination after 2-hours is indicated in ingestion of: 

1. Drugs slowing the GIT motility (e.g., morphine, anticholinergics) 

2. Sustained-release preparations. 

3. massive amounts of pills. 

➢ Should not be employed in an unstable or persistently vomiting patient. 

▪ Syrup of Ipecac: not recommended 

▪ Gastric lavage: No longer recommended in most clinical scenarios: 

- time-consuming 

- painful 

- vasovagal response 

- low effectiveness (remove only a fraction of gastric content). 

- delay other treatment, such as activated charcoal. 
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▪ Activated charcoal: 1 g/kg  

- Charged molecules (i.e., heavy metals, lithium, iron) and liquids do 

not bind well to activated charcoal. 

- Should be avoided after ingestion of a caustic substance. 

▪ Whole bowel irrigation:  

- May be useful in sustained-release drugs and substances not bind 

well to charcoal (e.g., iron). 

- Should not be given in case of a compromised airway, ileus, or 

intestinal obstruction. 

• Elimination 

▪ Urinary alkalization: e.g., in salicylates toxicity 

▪ Hemodialysis: useful in a few drugs/toxins (e.g., methanol, salicylates) 

▪ Multidose activated charcoal:  

- can enhance elimination by two possible mechanisms: interrupting 

enterohepatic circulation and/or GIT dialysis. 

- useful in toxicities of carbamazepine, phenobarbitone, theophylline. 

• Specific antidote  

- Examples include:  

✓ N-acetylcysteine in case of Paracetamol toxicity 

✓ Naloxone in case of morphine overdose 

✓ Deferoxamine for iron intoxication 

✓ Atropine for organophosphorus poisoning 

 Do not withhold management pending antidote  

 

4. Prevention: 

• Household measures: Keep all drugs and dangerous products out of sight 

and out of reach of children in a closed cabinet. 
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5. Paracetamol toxicity: 

• The single acute toxic dose is generally considered to be >200 mg/kg in 

children and >7.5-10 g in adolescents and adults.  

• Classic stages in the clinical course of paracetamol toxicity: 

 

• Any child with acute ingestion of any 

amount of paracetamol should be 

referred to a healthcare facility for 

clinical assessment and measurement of 

serum paracetamol level (between 4 

and 24 hours after ingestion). 

• Treatment decision depends on the 

plasma level of paracetamol (± 

manifestations of liver injury). 

• N-acetylcysteine must be started within 

8 hours of ingestion (do not delay 

treatment beyond this golden time 

waiting for serum paracetamol level). 

Stage Time after ingestion Characteristic manifestations 

1 0.5 – 24 hours Anorexia, vomiting, malaise 

Lab tests are usually normal, except paracetamol level 

2 24 – 48 hours Resolution of earlier symptoms. 

Right upper quadrant abdominal pain and tenderness. 

Elevated liver enzymes and INR 

3 3 – 5 days Marked elevation of liver enzymes 

Development of liver failure 

Multi organ-system failure 

Death or beginning of recovery 

4 4 days – 2 weeks Clinical and laboratory improvement 
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6. Organophosphorus poisoning: 

• Clinical manifestations 

(DUMBBLES) 

Diarrhea, Urination, Miosis, 

Bronchospasm/Bronchorrhea, 

Bradycardia, Lacrimation, 

Emesis, Salivation 

- In severe cases:  

Respiratory failure, Shock, Seizures, Coma 

 

• Management: as discussed above 

➢ Antidote:  

o Atropine 0.05 – 0.1 mg/kg IV  

repeated q5-10 min as needed 

- Atropine overdose: Tachycardia, 

mydriasis, flushing, dry mouth 

o Pralidoxime 

 

 

Second Part: Metabolic Emergencies 

Content: 

1. Hypoglycemia 

2. Hypocalcemia 

3. Hyperkalemia 

4. Metabolic acidosis 

 



9 
 

1. Hypoglycemia 

• Definition: Blood glucose level lower than 55 mg/dl. 

• Etiology: 

o Hyperinsulinism (e.g., inherited, adenoma, 

iatrogenic with insulin or sulphonylurea) 

o Counter-regulatory hormone deficiency (e.g., 

Addison disease, Growth hormone deficiency) 

o Inborn errors of metabolism (e.g., glycogen storage diseases, 

galactosemia, fatty acids oxidation defects, maple syrup urine disease) 

o Substrate-limited (e.g., ketotic hypoglycemia, malnutrition) 

o Liver diseases (e.g., Reye syndrome, hepatitis) 

o Sepsis & severe illness 

• Clinical manifestations: 

 A B C Don’t Ever Forget Glucose 

o Manifestations related to sympathetic stimulation: 

- Anxiety, palpitation, pallor, tremors, nausea 

o Manifestations related to cerebral glucopenia: 

- Headache, drowsiness, blurred vision, personality changes, convulsions, 

disturbed conscious level. 

o Manifestations related to the etiology. 

• Management: 

➢ Emergency management 

- Asymptomatic: enteral feeding 

- Symptomatic: 2-4 ml/kg intravenous glucose 10% followed 

by continuous IV glucose infusion and monitoring 

➢ Specific treatment of the cause 
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2. Hypocalcemia 

• Etiology (common causes): 

o Severe vitamin D deficiency 

o Renal failure 

o Hypoparathyroidism 

o Sepsis 

o Acute pancreatitis 

 

• Clinical manifestations: 

Convulsions 

Arrhythmia 

Tetany 

Spasm & Stridor 

 

• Management: 

➢ Emergency management 

- In acute symptomatic cases:  

Calcium gluconate 100-200 mg/kg (1-2 ml of 10% concentration) slowly 

intravenous with monitoring of heart rate 

 pause injection in case of bradycardia 

➢ Specific treatment of the cause 
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3. Hyperkalemia 

• Definition: Blood potassium levels higher than 5.5 mEq/l 

• Etiology: 

o Spurious laboratory value (e.g., tissue ischemia during blood drawing, 

sample hemolysis). 

o Increased intake (e.g., iatrogenic, blood transfusion) 

o Decreased excretion (e.g., renal failure, Addison disease, spironolactone, 

ACEIs). 

o Transcellular shift (e.g., acidosis, insulin deficiency, hemolysis, 

rhabdomyolysis, tumor lysis syndrome) 

 

• Clinical manifestations: 

o Cardiac toxicity: 

- ECG: Peaked T wave, depressed 

ST-segment, widening of QRS 

- Eventually progress to ventricular fibrillation 

o Others (usually late) 

- Paresthesia, fasciculation, weakness. 

o Manifestations related to the etiology. 

 

• Management: 

➢ Emergency management 

▪ Stop all sources of potassium  

▪ Do ECG ± second sample for confirmation 

▪ Stabilize the heart: Calcium gluconate  

▪ Transcellular shift:  

- Sodium bicarbonate (to correct metabolic acidosis)  
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- Insulin infusion (with glucose infusion and monitoring) 

- Inhaled ß2 agonists 

▪ Elimination: 

- Renal: Loop diuretics 

- GIT: Sodium polystyrene sulfonate 

- Hemodialysis 

➢ Specific treatment of the cause 

 

 

 4. Metabolic acidosis 

• Definition & pathogenesis:  

 Excess acids and/or loss of bicarbonate manifests as decreased plasma 

HCO3 level (metabolic acidosis), which can decrease the pH (acidemia).  

 Lungs try to wash CO2 (respiratory compensation) in order to attenuate the 

effect of metabolic acidosis on pH. 

 Classical ABG presentation: Low pH, low HCO3, low pCO2 

• Etiology: 

o Loss of bicarbonate from the body: 

- GIT: diarrhea (the most common cause of pediatric metabolic acidosis) 

- Renal: renal tubular acidosis  

o Impaired ability to excrete acid by the kidney 

o Excess acids to the body: 

- Exogenous 

- Endogenous: 

   * Lactic acids: e.g., hypoxemia, shock, inborn errors of metabolism. 

   * Ketoacids: e.g., DKA, starvation 

   * Intoxications: e.g., Methanol, salicylates 
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• Clinical manifestations: 

o Manifestations related to the etiology. 

o Manifestations related to respiratory compensation (acidotic breathing)  

o Manifestations of the acidosis are related to the degree of acidemia 

▪ impaired cardiac contractility & risk of arrhythmia 

▪ decreased response to catecholamines, exacerbating shock. 

▪ pulmonary vasoconstriction 

▪ extracellular shift of potassium 

▪ disturbed conscious level 

• Management: 

➢ Emergency management 

➢ The most effective therapeutic approach is treating the cause 

➢ The use of bicarbonate therapy is controversial: 

▪ Risks:  

- hypernatremia 

- volume overload 

- worsen intracellular pH in patients with respiratory failure 

- iatrogenic metabolic alkalosis 

▪ Only used in acute severe cases 

➢ Hemodialysis may be useful for treating metabolic acidosis and its cause 

(e.g., renal failure, methanol intoxication) 

 

Best Wishes 


