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CASE 6a: Vomiting

QUESTION 1
· Vomiting due to alcohol abuse on a full stomach
· In this case dopamine receptor antagonists can be used. They are commonly used to reduce vomiting induced by drugs and surgery. 

· Labyrinthitis – The patient feels nauseous and may vomit when they move their heads.
· Antimuscarinic agents: hyoscine

· Antihistamines (histamine H1 – receptor blocker): cyclizine and promethazine

· Histamine antagonists: Betahistamine

· Vomiting as a side effect due to Chemotherapy treatment
· This can be divided into categories depending on the emetogenicity of agents:

· Moderately emetogenic agents
· Dopamine antagonists such as: prochlorperazine and metoclopramide

· Nabilone is more effective for refractory vomiting

· Highly emetogenic agents
· Serotonin antagonists such as ondasetron is effective in combination with corticosteroids such as: dexamethasone. Effective in up to 80% of patients

· Motion sickness prevention
· Using anti-muscarinic agents such as hyoscine or cyclizine is common to treat motion sickness. Promethazine is also used as an alternative (Histamine antagonist). 

· Problems may include drowsiness symptoms associated with these agents. 

DOSES

Labyrinthitis: antimuscarinic agents ( 25mg orally as required, max daily dosage or 100-150mg. 

Chemotherapy: ondasetron ( 8mg loading dose, slow IV infusion over 15 mins prior to chemotherapy, maintenance dose ( 1mg/hr for 24hrs or 32mg IV over 15 mins prior to chemotherapy. 

Motion sickness: hyoscine (prophylactic) ( 0.3-0.6mg/orally, 30 mins prior to travel (drowsiness). Children dosage ( (2-7): 0.075 mg/orally, (7-12): 0.15mg/orally. 

EMESIS PATHWAY ACTION

Antimuscarinic agents: Muscarinic receptors are involved in visceral afferent input from gut to vomiting centre vestibular nuclei (pathway between labyrinth and CTZ). So blocking these receptors means afferent stimulus is depressed. 

Dopamine antagonists: The CTZ (Integration level) contains D2 and 5-HT3 receptors. Thus, blocking the D2 receptors produce anti-emetic effects. Dopaminergic stimulation of CTZ is due to motion sickness and endogenous toxins & drugs. 

5HT3-receptor antagonists: The CTZ contains 5HT3 receptors and stimulation of these sends signals to the vomiting centre, which drives the somatic and visceral impulses. Blocking this pathway means, the latter action is depressed. 

SIDE EFFECTS

Antimuscarinic agents:  sedation and normal antimuscarinic activity

Dopamine antagonists: CNS effects are mainly produced by metoclopramide and to a lesser extent by domperidone (due to lower CNS diffusion). Acute dystonia (dyskinetic movements of muscle), akathisia (motor restlessness), and parkinsonian-like symptoms, galactorrhoea (persistent milk secretions despite nursing), drowsiness. 

FAILURE OF OTHER CLASSES OF ANTI-EMETICS

Alcohol abuse: The stimulus for vomiting is CTZ centre, which contains D2 and 5-HT3 receptors. Thus using antimuscarinic agents will have no effect. Using serotonin antagonists could be effective as CTZ contains such receptors but this is pronounced in chemotherapy induced vomiting. 

Labyrinthitis: vestibular suppression is essential and can be achieved with agents such as hyoscine as they act on AchM receptors). Dopamine antagonists and serotonin antagonists work on CTZ so will not be effective. 

Chemotherapy: 5-HT3 receptors are located in the CTZ. Thus drugs that act in this pathway will be effective. Such drugs do not include: antimuscarinic agents, or dopamine antagonists. 

Motion sickness: Antimuscarinics are used, whereas dopamine and serotonin antagonists will not work effectively because they tend to act on the CTZ. 

KINETICS OF EACH DRUG

Antimuscarinic agents: oral absorption is poor hence parenteral or transdermal use. Partially metabolised in liver and has intermediate half-life. 

Dopamine antagonists: metoclopramide is well absorbed orally, and eliminated by liver, short life. Domperidone also well absorbed orally, undergoes extensive first pass metabolism in gut and liver, suppository administration also present, intermediate half life and unlike the former only cross BBB limitedly. 

Serotonin antagonists: Rapid oral administration, also available as suppository and as IV, undergo extensive metabolism in liver and have short half-life. 

QUESTION 2

If drugs were to be used (preferable to avoid drugs) then we can use promethazine is the treatment of choice, with metoclopramide as an alternative. 

QUESTION 3

Dopamine receptor blockade can cause acute dystonia. Dystonia is the dyskinetic movement of muscle as a result of disturbed muscle tonicity. This means that children experience problems with muscle movement, and general movement. This can interfere with the proper growth and development of the child’s/young adult’s musculosketal system over the growth period. 

QUESTION 4

CASE 6b: Hyper and Hyponatremia

Hyponatremia – deficiency of Na+ in the blood

Hypernatremia – excess of Na+ in the blood

Treatment for Hyponatremia

Treatment for Hypernatremia

