Toxicology cases
Aluminum Phosphide toxicity

A 25-year-old female was admitted to the hospital with nausea, vomiting, abdominal pain, diarrhea, pulse was 100/minute, blood pressure 80/40, cough and dyspnea. Her family gave a history of attempting suicide using substance used for killing rats.
 
 -Objectives:

-Mention mechanism of action of rodenticidal agents.
-Describe clinical picture of aluminum phosphide toxicity.
-Describe the emergency treatment of aluminum phosphide toxicity.


Aluminium phosphide (AlP) is used throughout the world to protect stored grains from rodents and other pests.
 Aluminium phosphide is available in the form of 3 gm tablets or 0.6 gm pellets. Tablets are dark brown or grayish in color.
 It is highly toxic poison and the mortality rate is from 31% to 77%
 Toxic dose: from 0.5 to 0.75 gm
Mechanism of action:
 Ingestion of AlP (commonest mode) AlP releases phosphine gas in the presence of HCl in the stomach, which is rapidly absorbed throughout the gastrointestinal tract, leading to systemic toxic effects involving the heart, lung, kidney, liver with manifestation of serious cardiac arrhythmias, intractable shock, acidosis and pulmonary edema.
 Phosphine gas causes failure of cellular respiration due to the effect on mitochondria, inhibition of cytochrome C oxidase and formation of highly reactive hydroxyl radicals.
Clinical picture: usually severe symptoms include:
1.Gastrointestinal: Nausea, vomiting & abdominal pain.
2.Cardiac: sever refractory shock, sever hypotension
3.Respiratory: Pulmonary edema, cough & dyspnea.
4.Hepatic: Centrilobular necrosis.
5.Metabolic: sever metabolic acidosis which may be refractory (not responding to treatment).
Investigations:
Diagnosis is based mainly on clinical suspicion
1- Routine lab investigation:
 ABG: Metabolic acidosis
 Liver function test: Elevated Enzymes.
2- Toxicological screening: silver nitrate paper test positive to phosphine
Treatment:
No available antidote and main management is supportive
1- Supportive treatment: early and good supportive care can decrease fatality (see general)
2- GIT decontamination:
 Avoid water ingestion as it increase phosphine gas release
 Gastric lavage with KMnO4 (1:10000) or with coconut oil or paraffin oil to oxidize the unabsorbed poison.
 Activated charcoal may be helpful
3- Symptomatic treatment: for hypotension, cardiogenic shock and liver and renal failure (see general)
4- Others: N-Acetyl cysteine , steroids and vitamin C may have role in improvement but still under study


Acute opioid intoxication in adults

A 36-year-old male is brought to the emergency department by ambulance after being found unresponsive by his family 
Key observations by emergency medical services :
· Altered mental status.
· Low blood pressure
· Pinpoint pupils (miosis).
· Respiratory depression with a very slow and shallow breathing rate.
· Pale and clammy skin with blue-tinged lips and fingernails (cyanosis).
· Needle track marks on the patient's arm suggestive of intravenous drug use. 

-Objectives:

-Mention mechanism of action of opioids
-Describe clinical picture of opioids
-Describe the emergency treatment of opioids

mechanism of action of opioids:
Opioids exert their clinical effects by interacting with the opioid receptor, which has 3 subtypes: μ, κ, and δ. These receptors are all G-protein-linked and are found throughout the human body. Each subtype produces different clinical manifestations when activated. 
· μ-receptors mediate analgesia, euphoria, sedation, respiratory depression, gastrointestinal dysmotility, and physical dependence. These receptors reduce the medullary response to hypercarbia and decrease the respiratory response to hypoxia, leading to a diminished stimulus to breathe and the development of apnea. μ-receptors are concentrated in the brain, where they regulate analgesia; in the mesolimbic system, which is responsible for euphoria and reward; and in the medulla, which regulates respiration.
· κ-receptors mediate analgesia, diuresis, miosis, and dysphoria primarily within the spinal cord. Stimulation of this receptor subtype is not associated with constipation or significant changes in respiration. μ-receptor-specific antagonists do not reverse analgesia provided by κ-receptor stimulation. 
· δ-receptors mediate analgesia, inhibit dopamine release, and suppress cough. Less is known about the stimulation of this receptor, but it is believed to play a smaller role in behavior reinforcement.
Clinical picture:
Patients with opiate overdose commonly exhibit lethargy or a depressed level of consciousness. Opiate overdose also leads to respiratory depression, generalized central nervous system (CNS) impairment, and miosis. However, healthcare workers must recognize that miosis is not always present in every patient with opiate overdose, and other causes of CNS and respiratory depression should be considered. Additional signs of opiate overdose include euphoria, drowsiness, altered mental status, fresh needle marks, seizures, and conjunctival congestion
Skin evaluation
Examination of the extremities may reveal needle track marks in individuals who abuse intravenous opiates. Many people with substance use disorders also inject morphine and heroin subcutaneously. Most opiates can trigger the release of histamine, leading to itching, skin flushing, and urticaria.
Pulmonary assessment
In some morphine toxicity cases, respiratory distress and hypoxia may present with pupillary dilation. Additionally, drugs such as meperidine, morphine, propoxyphene, and diphenoxylate/atropine can cause midpoint pupils or frank mydriasis. Breathing is typically impaired in patients with morphine overdose. One may observe shallow breathing, hypopnea, and bradypnea, with a respiratory rate of 4 to 6 breaths per minute. Since opiates may also cause bronchoconstriction, some individuals may present with dyspnea, wheezing, and frothy sputum production.
Cardiovascular examination
Most opiates cause peripheral vasodilation, which can lead to moderate-to-severe hypotension. However, this hypotension may be reversed with changes in body position or fluid administration.
Gastrointestinal evaluation
Nausea and vomiting are common in patients with opiate toxicity. These symptoms occur because opiates can induce slow down gastric and  intestinal motility.
Psychiatric features
Opiates are generalized CNS depressants. However, these drugs can also cause anxiety, agitation, depression, dysphoria, hallucinations, nightmares, and paranoia.
Neurological assessment
Opiates can lower the seizure threshold, potentially leading to generalized seizures, particularly in young children. This effect is mainly due to the paradoxical excitation of the brain. The opiates most involved in adults experiencing seizures are propoxyphene and meperidine. Hearing loss may occur in rare cases,  However, this auditory deficit is usually reversible.
Treatment:
Immediate assessment of the patient's airway and hemodynamics should be given priority upon evaluation in the emergency department. Emergency physicians should evaluate the patient's airway and breathing upon arrival and determine if further intervention is necessary.
Immobilization should be prioritized if suspicion of occult trauma to the cervical spine arises. 
Initial treatment of overdose starts with supportive care, including assistance with respiration, cardiopulmonary resuscitation (CPR) in the absence of spontaneous circulation, and removal of any opioid agent, such as a patch or infusion. Naloxone should be administered immediately when an opioid overdose is suspected as the cause of respiratory and CNS depression, without delay for laboratory studies.

After naloxone administration, the onset of action occurs within minutes, regardless of the route. A second dose may be given every 2 to 3 minutes. With subcutaneous or intramuscular injection, the onset may be delayed by 3 to 10 minutes. The goal of naloxone administration is to restore adequate breathing and ensure a stable airway.

Acute corrosive toxicity

A child, 4 years old, was brought to emergency department, with history of accidental  ingestion of about 10-15ml of acid (toilet cleaner) 
followed by severe burning sensation in throat, retro-sternum and epigastrium. This was followed by multiple episodes of vomiting, few episodes of haematemesis. He was admitted in intensive care unit (ICU), given intravenous fluids, proton pump inhibitors (PPI), anti-emetics, analgesia . On 
examination his blood pressure was 120/70 mmHg, heart rate 95/minute, respiratory rate 20/minute with an oxygen saturation of 98% on room air, normal systemic examination except for epigastric tenderness. There was no sign of respiratory distress or perforation of viscera

-Objectives:

-Mention mechanism of action of acid toxicity
-Describe clinical picture of corrosives toxicity
-Describe the emergency treatment of corrosive

Mechanism of action:
Acids and alkalis cause tissue injury via different mechanisms: acids lead to coagulative necrosis (tissue hardening), while alkalis cause liquefactive necrosis (tissue breakdown and melting). Other corrosive agents may denature, oxidize, reduce, or alkylate cellular proteins. 

Clinical picture:
· Skin Exposure:
Redness (erythema), blistering, discoloration, and potentially severe burns.
· Eye Exposure:
Conjunctivitis, corneal injury, pain, and potential blindness.
· Inhalation:
Respiratory distress, coughing, wheezing, and potentially pulmonary edema (fluid buildup in the lungs).
· Ingestion:
Pain in the mouth, throat, chest, or abdomen, difficulty swallowing (dysphagia), drooling, vomiting (potentially with blood), and signs of shock. In severe cases, esophageal or gastric perforation can occur, leading to peritonitis and severe complications.
· Systemic Effects:
While many corrosives cause local injury, some, like certain cationic detergents, can lead to systemic effects such as coma, hypotension (low blood pressure), or seizures. Ingestion of acids can also cause systemic acidosis (an imbalance in the body's acid-base balance). 
Treatment:
· Common treatments used for toxic substance ingestions are ineffective, or are even harmful, when implemented in ingestions of caustic substances. Clinical attempts to empty the stomach can cause further injuries. Activated charcoal does not neutralize caustics and can also obscure endoscopic visualization. There is no known clinical benefit of neutralization of the caustic substances; neutralization releases heat as well as causing gaseous distention and vomiting, all of which can worsen injuries. 
· Signs of airway compromise including decreased level of consciousness, stridor, change in voice, inability to control oral secretions necessitate intubation and mechanical ventilation. IV fluids are often needed to maintain hydration and replace insensible water losses.
· Endoscopy should be done within the first 24–48 hours of ingestion as subsequent wound softening increases the risk of perforation. Endoscopically inserted nasogastric tubes can serve as a stent to prevent esophageal strictures as well as allow tube feedings. A CT scan, often enhanced with contrast, can also be used to evaluate injuries. 
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