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Alcohol Withdrawal

Symptoms of Alcohol Withdrawal

Symptoms of withdrawal usually begin within 24 hours of the last intake of alcohol. Following prolonged periods of excessive alcohol consumption a drop in blood-alcohol concentration may precipitate a withdrawal syndrome characterised by tremor, agitation, nausea, vomiting, disorientation, anxiety, and variable consciousness. This may progress to delirium tremens, which may be fatal.

Severely Confused & Agitated Patients

· Exclude hepatic encephalopathy in patients with chronic liver disease.

· In absence of cirrhosis or alcoholic hepatitis, give IV diazepam (Diazemuls®) 10-20mg, repeated if necessary with 5mg every 5 minutes until patient is calm (maximum rate 5mg/minute into a large vein). Alternatively, PR diazepam 10mg repeated after 5 minutes if required.

· If the patient is severely agitated, psychotic or hallucinating, consider using haloperidol (2-10mg IV or 1.5-5mg bd orally). 

· Elderly patients may need a smaller dose (e.g. 0.5mg) to start with.

· Seizures usually respond to diazepam or IV lorazepam (2mg). The latter is safer in the prescence of liver disease. Status epilepticus should be treated with IV diazepam, followed by Pabrinex® IV High Potency (Vitamin B & C injection BPC) and chlordiazepoxide.

Withdrawal Regimen

Should be started as soon as the patients can tolerate oral medication. Patients should be sedated on admission with chlordiazepoxide 20mg qds for 1-2 days, followed by rapid tailing off over the subsequent 3-4 days.

Key Points

Treatment of alcohol withdrawal should include:

1. Chlordiazepoxide

20mg four times daily initially, and rapidly tailed off over 5-6 days.

2. Thiamine supplementation

Pabrinex IVHP ®,1 pair of ampoules daily for 3 days in severely agitated patients or if unable to take oral thiamine.

100mg bd by mouth (qds until detoxification complete); continued on discharge.

3. Vitamin supplementation

Forceval 1 capsule daily; continued on discharge

Folic acid 5mg daily if folate deficient); continued on discharge.

4. Fluid replacement

Regular monitoring of fluid balance, urea and electrolytes with potassium and magnesium supplementation if depleted.

Chlordiazepoxide by Alan McLeod

Chlordiazepoxide is a long-acting benzodiazepine (longer than lorazepam), which allows a smooth withdrawal from alcohol. Benzodiazepines work by facilitating the action of gamma aminobutyric acid (GABA), an inhibitor neurotransmitter.
Cautions

· Patients may fit as the dose of chlordiazepoxide is tailed off.

· Patients who are sedated for too long may develop chest infections.

· The dose should be adjusted to provide effective sedative and anticonvulsant endpoints whilst preventing over sedation, respiratory depression and hypotension.

· Doses of chlordiazepoxide should be reduced in severe liver dysfunction. Alternatively a shorter acting benzodiazepine e.g. lorazepam may be used. (Seek specialist advice). Patients with chronic liver disease should have their dose assessed twice daily to avoid over-sedation.

An example regimen is:

Day 1 20mg qds (80 mg total) +10mg PRN (max 200mg daily)

Day 2 20mg qds (80 mg total) +10mg PRN (max 200mg daily)

Day 3 20mg tds (60 mg total) + 5 mg PRN (max 200 mg daily)

Day 4 20mg bd (40 mg total) + 5 mg PRN (max 200 mg daily)

Day 5 10mg bd (20 mg total) + 5 mg PRN (max 200 mg daily)

Day 6 STOP & observe – you may wish to write up 5 mg PRN

Review dose daily and titrate on an individual patient basis

A maximum of 24 hours (10mg twice a day) should be prescribed on discharge.
Thiamine and Vitamin supplementation by Alan McLeod

The severe deficiency states Wernicke's encephalopathy and Korsakoff's psychosis, especially as seen in chronic alcoholism, are best treated initially by the parenteral administration of B vitamins (Pabrinex®), followed by oral administration of thiamine in the longer term. Anaphylaxis has been reported with parenteral B vitamins.

	Contents of Pabrinex ®

	Thiamine hydrochloride
	Riboflavin
	Pyridoxine hydrochloride
	Ascorbic acid
	Nicotinamide

	Vitamin B1
	Vitamin B2
	Vitamin B6
	Vitamin C
	


Dose: Pabrinex comes as two ampoules labelled pabrinex 1 and 2 – the two are uses as a pair.

Coma or delirium from alcohol, from opioids, or from barbiturates, collapse following narcosis, by intravenous injection or infusion of I/V High potency, 2–3 pairs every 8 hours

Draw the contents of one pair of Intravenous High Potency ampoules (labelled No.1 and No. 2) into one syringe and add to 50-100ml of 5% dextrose or 0.9% sodium chloride and infuse over 15-30 minutes.

Forceval®

	· vitamin A 2500 units
	A
	
	· folic acid 400 mcg
	B9

	· thiamine 1.2 mg
	B1
	
	· cyanocobalamin 3 mcg
	B12

	· riboflavin 1.6 mg
	B2
	
	· ascorbic acid 60 mg
	C

	· pantothenic acid 4 mg
	B5
	
	· vitamin D2 400 units
	D2

	· pyridoxine 2 mg
	B6
	
	· vitamin E 10 mg
	E

	· biotin 100 mcg
	B7
	
	· nicotinamide 18 mg
	


minerals and trace elements

	· calcium 100 mg,
	· iron 12 mg
	· phosphorus 77 mg

	· chromium 200 micrograms
	· magnesium 30 mg
	· potassium 4 mg

	· copper 2 mg
	· manganese 3 mg
	· selenium 50 micrograms

	· iodine 140 micrograms
	· molybdenum 250 mcg
	· zinc 15 mg


Dose Vitamin and mineral deficiency and as adjunct in synthetic diets, 1 capsule daily

General advice regarding vitamins

Vitamins are used for the prevention and treatment of specific deficiency states or where the diet is known to be inadequate; they may be prescribed in the NHS to prevent or treat deficiency but not as dietary supplements.

Their use as general ‘pick-me-ups' is of unproven value and, in the case of preparations containing vitamin A or D, may actually be harmful if patients take more than the prescribed dose. The ‘fad' for mega-vitamin therapy with water-soluble vitamins, such as ascorbic acid and pyridoxine, is unscientific and can be harmful.

Dietary reference values for vitamins are available in the Department of Health publication:

Dietary Reference Values for Food Energy and Nutrients for the United Kingdom: Report of the Panel on Dietary Reference Values of the Committee on Medical Aspects of Food Policy. Report on Health and Social Subjects 41. London: HMSO, 1991

Anti-diarrhoeal Drugs

Lomotil – by Jenny Daniel

Mode of action

Lomotil is a combination of two drugs, diphenoxylate and atropine.

It is used to treat acute diarrhoea (of limited duration). 

Diphenoxylate is a man-made opioid receptor antagonist which reduces diarrhoea by interfering with peristalsis and causing sphincter constriction, giving the overall effect of decreased transit time thus increased absorption of fluids.

It does not have the analgesic effects of most other narcotics but, in higher doses it can cause euphoria and physical dependence.  The atropine is added to prevent abuse as too much atropine causes unpleasant side effects.

Codeine phosphate by John Moloughney

Mode of operation: 

Codeine belongs to a group of medicines called opioids. Opioids mimic the effects the naturally occurring pain reducing chemicals called endorphins. They combine with the (-opioid receptor in the brain and block the transmission of pain. Therefore, even though the cause of the pain may remain, less pain is actually felt. 

Codeine is considered a prodrug, since it is metabolised in vivo to the principal active analgesic agent morphine. It is, however, less potent than morphine since only about 10% of the codeine is converted. It also has a correspondingly lower dependence-liability than morphine.

Theoretically, a dose of approximately 200 mg (oral) of codeine must be administered to give equivalent analgesia to 30 mg (oral) of morphine. It is not used, however, in single doses of greater than 60mg (and no more than 240 mg in 24 hours) since there is a ceiling effect.

The conversion of codeine to morphine occurs in the liver and is catalysed by the cytochrome P450 enzyme CYP2D6. Approximately 6–10% of the Caucasian population have poorly functional CYP2D6 and codeine is virtually ineffective for analgesia in these patients. Many of the adverse effects, however, are still experienced. Also, some medications are CYP2D6 inhibitors and reduce or even completely eliminate the efficacy of codeine. The most notorious of these are the selective serotonin reuptake inhibitors, such as fluoxetine (Prozac) and citalopram.
Side effects: 

· constipation 

· respiratory depression in sensitive patients or if given large doses

Contraindications: 

· liver disease

· ventilatory failure

Cautions: 

· asthma
· hepatic and renal impairment
· history of drug abuse
Interactions: 

	Alcohol
	enhanced hypotensive and sedative effects when opioid analgesics given with alcohol 
	

	Antidepressants, Tricyclic
	sedative effects possibly increased when opioid analgesics given with tricyclics 
	

	Antipsychotics
	enhanced hypotensive and sedative effects when opioid analgesics given with antipsychotics 
	Increased risk of toxicity with myelosuppressive drugs

	Anxiolytics and Hypnotics
	increased sedative effect when opioid analgesics given with anxiolytics and hypnotics 
	

	Cimetidine
	metabolism of opioid analgesics inhibited by cimetidine (increased plasma concentration) 
	

	Ciprofloxacin
	avoidance of premedication with opioid analgesics advised by manufacturer of ciprofloxacin (reduced plasma concentration of ciprofloxacin) when ciprofloxacin used for surgical prophylaxis 
	

	Domperidone
	opioid analgesics antagonise effects of domperidone on gastro-intestinal activity 
	


Dose: 

· By mouth, 30–60 mg every 4 hours when necessary, to a max. of 240 mg daily; child 1–12 years, 3 mg/kg daily in divided doses

· By intramuscular injection, 30–60 mg every 4 hours when necessary

loperamide (Imodium®) by Alan McLeod

Loperamide is a synthetic opioid receptor agonist and acts on the (-opioid receptors in the myenteric plexus large intestines; it does not affect the central nervous system like other opioids.

It works by decreasing the activity of the myenteric plexus, which decreases the motility of the circular and longitudinal smooth muscles of the intestinal wall. This increases the amount of time substances stay in the intestine, allowing for more water to be absorbed out of the fecal matter. 

Loperamide also decreases colonic mass movements and suppresses the gastrocolic reflex. 

Loperamide does not cross the blood-brain barrier and has no analgesic properties. Tolerance in response to long-term use has not been reported.
Anti-emetic Drugs

Treatment of Nausea and Vomiting

These may be normal parts of post-op recovery for some patients irrespective of other medications but opioids do tend to aggravate this problem. 

Causes:

· Drugs (inc. anaesthetics)

· Pain / anxiety

· Undiagnosed illness: e.g. bowel obstruction

· Dehydration / fasting

· Inadequate analgesia

· Lack of sleep
There are several phases to treating N&V – start at step one and move down if needed.

	1
	A. Review anaesthetic chart

B. Review medications

C. Oxygen

D. Adequate analgesia

E. Rest and sleep

F. Nil by mouth & nasogastric tube

	
	G. 

	2
	H. Fluids

I. Catheterisation

J. Treat infections

K. Consider ileus or other complications

	3
	L. Cyclizine + wait 30 mins

M. If ineffective give Ondansetron

	4
	N. Get senior help if no improvement after 8 hours

O. Dexamethasone

P. Sedations

Q. ITU


B: do not neglect to try drugs from several classes instead of simply increasing dose.
B: Contact pain team for advice
D: Cut out unnecessary medications

D: Look for alternatives less likely to induce nausea

E: Consider moving to a darker, quieter part of the ward – especially if confused.
K: Cyclizine hydrochloride 50 mg i.m. This is an antihistamine and an antimuscarinic and inhibits vomiting at the vomiting centre pathways and in the GI pathways. The few side effects are mainly antimuscarinic (e.g. dry mouth)

L: Ondansetron is a serotonin antagonist and inhibit vomiting at the chemoreceptor trigger zone, small bowel and vagus nerve. They are effective but expensive and may cause asymptomatic ECG changes.

N: Dexamethasone is a steroid and may be given pre-op or as a last line rescue treatment.
[image: image4.jpg]



Vomiting of pregnancy

Nausea in the first trimester of pregnancy is generally mild and does not require drug therapy. On rare occasions if vomiting is severe, short-term treatment with an antihistamine, such as promethazine, may be required. Prochlorperazine or metoclopramide may be considered as second-line treatments. If symptoms do not settle in 24 to 48 hours then specialist opinion should be sought. Hyperemesis gravidarum is a more serious condition, which requires intravenous fluid and electrolyte replacement and sometimes nutritional support. Supplementation with thiamine must be considered in order to reduce the risk of Wernicke’s encephalopathy
Chlorphenamine – by K-M Lodge

Also known as chlorpheniramine.  Available OTC, e.g., Piriton.

Sedating antihistamine used for symptomatic relief of allergy, e.g., hayfever, urticaria.

Also used as adjunct to adrenaline in emergency management of anaphylactic shock.

Mode of action:

· Histamine H1 receptor antagonist.

· Type 1 hypersensitivity reactions produce mast cell degranulation leading to histamine release. 

· Histamine release results in inflammation – vasodilation, oedema of mucous membranes and hypersecretion of mucus, and in bronchoconstriction.

· Chlorphenamine affects allergic/inflammatory mechanisms by:

· Reducing the increased vascular permeability caused by histamine.

· Decreasing histamine-mediated contraction of smooth muscle, e.g., of bronchi.

Side effects:

· Drowsiness.

· Antimuscarinic effects – dry mouth, blurred vision, constipation, urinary retention.

· Injections may cause transient hypotension.

· Palpitations, exfoliative dermatitis and tinnitus also reported.

Contraindications:

Avoid in severe liver disease

Cautions:

· Renal impairment

· Hepatic impairment
· Pregnancy 

· Breastfeeding - antihistamines present in breast milk although not known to be harmful

· Prostatic hypertrophy

· Urinary retention

· Glaucoma

Interactions:

	Drug
	Effect of interaction

	Alcohol
	Increased sedative effect

	MAOIs or tricyclics
	Increased antimuscarinic and sedative effects

	Antimuscarinics
	Increased antimuscarinic effects

	Anxiolytics and hypnotics
	Increased sedative effect

	Betahistine
	Antihistamines theoretically antagonise effects of betahistine


Monitoring:  No specific monitoring advised.

Dose:  

-Allergy - 4mg PO every 4-6 hours; max. 24mg/24 hours.

-Anaphylactic shock (used as adjunct to adrenaline) - 10-20mg SC/IM over 1 min.; max. 40mg/24 hours.

References: 

-Rang HP, Dale MM, Ritter JM, Moore PK.  Pharmacology.  5th Edn.  London: Churchill Livingstone, 2003. 

-British Medical Association and Royal Pharmaceutical Society of Great Britain.  British National Formulary 48. Oxon: Pharmaceutical Press, September 2004.

Prochlorperazine by Sara Jenks

Basic info

· a phenothiazine

· primarily used as an anti-emetic

· can also be used as an anti-psychotic (see chlorpromazine for more info on this aspect)

· trade name is stemetil
Mode of action:

· Mechanism of vomiting

· Central neuroregulation of vomiting is found in 2 zones in the medulla which are:

· Vomiting centre – co-ordinates the physical act of vomiting

· Chemoreceptor trigger zone (CTZ) - contains receptors for a variety of chemicals that stimulate vomiting.  

· One of the major pathways involved in initiating vomiting involves impulses from the CTZ passing to the vomiting centre to stimulate vomiting

· Anti-emetic action

· Prochlorperazine acts as a dopamine antagonist at the chemoreceptor trigger zone primarily.  This prevents the CTZ from stimulating the vomiting centre.

· It also acts to some degree by blocking hisamine and muscarinic receptors which are involved in other pathways that trigger the vomiting centre.

· Uses of prochlorperazine as an anti-emetic

· used for the prophylaxis and treatment of severe nausea, vomiting, vertigo, labyrinthine disorders including that associated with diffuse neoplastic disease, radiation sickness, and the emesis caused by drugs such as opioids, general anaesthetics, and cytotoxics.
Side effects (NB: may of these relate to prochlorperazines use as an anti-psychotic): 

· Extrapyramidal symptoms - including parkinsonian symptoms, dystonias, dyskinesias, akthisia (restlessness) and tardive dyskinesia (rhythmic, involuntary movements of tongue, face, and jaw).  More common in the young and elderly

· Hypotension and interference with temperature regulation are dose-related side-effects and are liable to cause dangerous falls and hypothermia or hyperthermia in the elderly. 

· Neuroleptic malignant syndrome (hyperthermia, fluctuating level of consciousness, muscular rigidity, and autonomic dysfunction with pallor, tachycardia, labile blood pressure, sweating, and urinary incontinence) is a rare but potentially fatal side-effect of some drugs. 

· Other side-effects include: drowsiness; apathy; agitation, excitement and insomnia; convulsions; dizziness; headache; confusion; gastro-intestinal disturbances; nasal congestion; antimuscarinic symptoms (such as dry mouth, constipation, difficulty with micturition, and blurred vision); cardiovascular symptoms (such as hypotension, tachycardia, and arrhythmias); ECG changes (cases of sudden death have occurred); endocrine effects such as menstrual disturbances, galactorrhoea, gynaecomastia, impotence, and weight gain; blood dyscrasias (such as agranulocytosis and leucopenia), photosensitisation, contact sensitisation and rashes, and jaundice (including cholestatic); corneal and lens opacities, and purplish pigmentation of the skin, cornea, conjunctiva, and retina.

Contraindications: 

· comatose states

· CNS depression

· phaeochromocytoma. 

· personal or family history of angle-closure glaucoma 

Cautions: 

· Pregnancy - best avoided unless absolutely essential (it can be used for severe morning sickness)

· breast feed advisable not to combine with breastfeeding

· hepatic impairment 

· renal impairment 

· cardiovascular disease, 

· Parkinson’s disease

· epilepsy (increases risk of seizures)

· severe respiratory disease

· history of jaundice

· history of blood dyscrasias (perform blood counts if unexplained infection or fever develops) 

· the elderly as they are particularly susceptible to postural hypotension and to hyper- or hypothermia in very hot or cold weather 

· photosensitisation may occur with higher dosages, patients should avoid direct sunlight.
Interactions: 

	Drug
	Effect of interaction

	Amiodarone, Sotalol, quinidine, procainamide, moxifloxacin
	increased risk of ventricular arrhythmias when phenothiazines given with these drugs —avoid concomitant use 

NB: Amiodarone has a long half-life; there is a potential for drug interactions to occur for several weeks (or even months) after treatment with it has been stopped

	Antacids
	absorption of phenothiazines reduced by antacids 

	Antidepressants, Tricyclic
	increased risk of antimuscarinic side-effects when phenothiazines given with tricyclics 

	Lithium
	increased risk of extrapyramidal side-effects and possibly neurotoxicity when phenothiazines given with lithium 

	beta-blockers, diuretics, nitrates
	enhances the effect of these anti-hypertensive drugs 


Monitoring: 

· not necessary under normal circumstances

Dose: 

Doses are expressed as prochlorperazine maleate or mesilate; 1 mg prochlorperazine maleate ≡ 1 mg prochlorperazine mesilate

By mouth for nausea and vomiting:

· acute attack, 20 mg initially then 10 mg after 2 hours; 

· prevention of an attack, 5–10 mg 2–3 times daily; child (over 10 kg only) 250 micrograms/kg 2–3 times daily

By mouth for labyrinthine disorders:

· 5 mg 3 times daily, gradually increased if necessary to 30 mg daily in divided doses, then reduced after several weeks to 5–10 mg daily; child not recommended

By deep intramuscular injection for nausea and vomiting, 

· 12.5 mg when required followed if necessary after 6 hours by an oral dose, as above; child not recommended

By rectum in suppositories for nausea and vomiting:

· 25 mg followed if necessary after 6 hours by oral dose, as above; or due to migraine, 5 mg 3 times daily; child not recommended

By mouth as an anti-psychotic for schizophrenia and other psychoses, mania:

· 12.5 mg twice daily for 7 days adjusted at intervals of 4–7 days to usual dose of 75–100 mg daily according to response; child not recommended

· Short-term adjunctive management of severe anxiety, 15–20 mg daily in divided doses; max. 40 mg daily; child not recommended
Other points

· Drowsiness may affect performance of skilled tasks (e.g. driving or operating machinery), especially at start of treatment; 

· effects of alcohol are enhanced

· Withdrawal of antipsychotic drugs after long-term therapy should always be gradual and closely monitored to avoid the risk of acute withdrawal syndromes or rapid relapse.

Domperidone by Jenna Cook

Drug group:
· Dopamine (D2) antagonist.

· Anti-emetic.

· Motility stimulant.

Indications:

· Nausea and vomiting.

- especially secondary to chemotherapy, the morning after pill, migraine and Parkinson’s disease medication. 

· Dyspepsia.

· Gastro-oesophageal reflux.

Mode of operation:
· Vomiting coordinated by the vomiting centre in the medulla, in the lateral reticular formation.  

Vomiting centre projects to the vagus nerve and spinal motorneurones supplying the abdominal muscles.

Results in reverse peristalsis, glottis closure, oesophagus and gastric sphincter relaxation, abdominal muscle contraction and final gastric contents ejection.

· Chemoreceptor Trigger Zone (CTZ) is one of the sources of stimulation for the vomiting centre.

CTZ part of the circumventricular system, lies in the area postrema, and not protected by the blood brain barrier. 

Therefore stimulated by circulating toxins or drugs.

· CTZ rich in Dopamine (D2) receptors.

Domperidone is a Dopamine (D2) antagonist and acts at the CTZ, blocking the nausea and emetic effects of drugs which normally act at this site.

Nausea and vomiting due to cytotoxic cancer agents or Dopaminergic drugs for Parkinson’s disease, can therefore be blocked by Domperidone.

Migraine and hormonal emergency contraception vomiting can also be relieved.

· Due to Domperidone not crossing the blood brain barrier it rarely causes sedation or extrapyramidal effects, compared to other Dopamine antagonists.

Domperidone may however cause Prolactin secretion by the pituitary gland to increase, due to reduced local Dopamine levels.  Dopamine usually inhibits Prolactin secretion. 

· Domperidone is also a motility stimulant.

Facilitates acetylcholine release from the intestinal myenteric plexus, thought to be caused by activation of 5HT4 receptors on the cholinergic neurones.

Leads to increased stomach contractions, stimulates gastric emptying, enhances tone of the lower oesophageal sphincter, and stimulates small intestinal transit and normal peristalsis.

Therefore can be used in the treatment of oesophageal reflux, gastric stasis, and non-ulcer dyspepsia.

Side effects:

· Raised prolactin concentration can lead to gynaecomastia and galactorrhoea.
· Rarely gastro-intestinal disturbances, including cramps.
· Rarely extrapyramidal effects.
· Rash.

· Allergy.

Contraindications:

· Hepatic impairment.

· Manufacturer recommends avoidance in pregnancy.

· Prolactinoma.

· Situations where increased gastro-intestinal motility harmful.

Cautions:
· Pregnancy.

· Breast feeding.

· Renal impairment.
· GI obstruction.

· Not recommended for chronic administration.or routine post-operative prophylaxis.

Interactions:
	Drug
	Effect of interaction

	Paracetamol
	Paracetamol absorption increased (advantage in migraine).

	Opioid analgesics
	Domperidone effects on gastro-intestinal activity antagonised.

	Antimuscarinics
	Domperidone effects on gastro-intestinal activity antagonised.

	Amantadine 
	Increased risk of extrapyramidal side-effects.

	Bromocryptine and Cabergoline
	Domperidone possibly antagonises hypoprolactinaemic effects.


Monitoring:
None significant.
Dose:
· By mouth:

Adult and adolescent body weight over 35kg:

10-20 mg 3-4 times daily. 

Max. 80mg daily.

· By rectum:

Adult and adolescent body weight over 35kg:

60mg twice daily.

Child 15-34kg:

30mg twice daily.

Child with body weight under 15kg not recommended.

· Not available IM or IV.  

· EG: Motilium®.

Tablets: Domperidone 10 mg.                                                               

Suspension: Domperidone 5mg/mL.                                                       Suppositories: Domperidone 30mg.

EG: Domperamol®.                                                                               

Compound preparation for migraine.                                                   

Paracetamol 500mg, Domperidone 10mg.                                                     

Dose: 2 tablets at onset of migraine attack, then up to every 4 hours.               

Max. 8 tablets daily.                                                                                       

Child: not recommended.

Granisetron by Avi Marks

Pre-amble
Vomiting is initiated by the vomiting centre in the brainstem. Efferent connections activate the vasomotor, respiratory and salivatory centres in the medulla. The fundus and body of the stomach relaxes and the pylorus contracts. The lower oesophageal sphincter relaxes and retrograde contraction occurs in the small intestine; these factors provoke vomiting.

An important input is from the chemoreceptor trigger zone (CTZ) in the 4th ventricle, which lies outside the blood-brain barrier. Many drugs produce vomitting by an action on the CTZ (although stimulation of chemoreceptors in the gut after oral medications may also be important).

Several neurotransmitter receptor types are involved in activation of the vomitting centre and CTZ includin those for dopamine (D2), 5-hydoxytryptamine type 3 (5HT3), acetylcholine (muscarinic) and histamine (H1).

Mode of operation

blockade of 5-HT3 receptors : 5-HT3 receptors are transmitter-gated, cation selective, ion channels that mediate neuronal depolarization and neurotransmitter release in both the central and peripheral nervous systems. Specific 5HT3 antagonists are selective serotonin inhibitors, which competitively inhibit the binding of serotonin to 5HT3 receptors. Their antiemetic effects are postulated to stem from blockade of 5-HT3 receptors located on the nerve terminals of the vagus in the periphery (gastrointestinal tract) and centrally in the chemoreceptor trigger zone of the area postrema. These drugs have little or no affinity for other serotonin receptors; for alpha or beta-adrenergic; for dopaminergic; or for histamine receptors. 

They are of particular value in the management of nausea and vomiting (N & V) in patients receiving cytotoxics (eg cisplatin) and in postoperative N & V. They are also used when the consequences of vomiting could be particularly deleterious, for example, after eye surgery.

A combination of two anti-emetic drugs acting at different sites may be needed in resistant postoperative N &V.
Pharmakokinetics

Oral absorption is rapid and intravenous and rectal suppository formulatios are available. Oral  bioavailability is 40-70% and is extensively metabolised in the liver (CYP3A4 enzyme) and has a short half life of approximately 4 hours (with wide inter-individual variability).

Side effects: 

· Headache –  common

· Constipation – can occur: probably caused by 5HT3 receptor blockade in the gut.

· Rash

· Hypersensitivity reactions reported

Cautions:   pregnancy (only in ‘compelling’ reasons!) 

                    breast feeding.(unknown, but manufacturer advises avoid) 

Dose: 

Indication: 

1. Nausea and vomiting induced by cytotoxic chemotherapy or radiotherapy:
By mouth, 1–2 mg within 1 hour before start of treatment, then 2 mg daily in 1–2 divided doses during treatment; 

When intravenous infusion also used, maximum combined total 9mg in 24 hours;

[child 20 micrograms/kg (max. 1 mg) within 1 hour before start of treatment, then 20 micrograms/kg (max. 1 mg) twice daily for up to 5 days during treatment]

By intravenous injection (diluted in 15 mL sodium chloride 0.9% and given over not less than 30 seconds) or by intravenous infusion (over 5 minutes).

Prevention - 3 mg before start of cytotoxic therapy (up to 2 additional 3-mg doses may be given within 24 hours); 

Treatment, as for prevention (the two additional doses must not be given less than 10 minutes apart); max. 9 mg in 24 hours; 

[child, by intravenous infusion, (over 5 minutes), prevention, 40 micrograms/kg (max. 3 mg) before start of cytotoxic therapy; treatment, as for prevention—one additional dose of 40 micrograms/kg (max. 3 mg) may be given within 24 hours (not less than 10 minutes after initial dose)]

2. Postoperative nausea and vomiting: 

By intravenous injection (diluted to 5 mL and given over 30 seconds)

Prevention - 1 mg before induction of anaesthesia; 

Treatment, 1 mg, given as for prevention; max. 2 mg in one day; child not recommended

Many factors can influence the risk and severity of postoperative N & V. The risk is higher in adults than children, in women (especially pre-menopausal women) than in men, in obese patients, in patients who have a high level of preoperative anxiety, and in patients with a previous history of motion sickness or postoperative N & V. 

Gastric emptying disorder or gastric hypomotility, certain types and length of operative procedure, or pre-anaesthetic medications can all influence the risk of postoperative N & V.

It is controversial whether or not all surgical patients require prophylactic medications for N & V. Approximately 30% of patients will have symptoms for the first 24 hours after surgery. The decision to provide prophylactic therapy should be based on the presence of risk factors for N & V and the potential for serious sequalae from vomiting.

Anti-Ulcer and Dyspepsia Drugs
Gaviscon by Alan McLeod

Indications:

· Mild GORD

· Occasional dyspepsia

Actions:

The active antacid ingredients in Gaviscon are Aluminum Hydroxide and either Magnesium Carbonate or magnesium trisillicate
In addition to the acid-neutralizing ingredients, Gaviscon contains "alginate" (alginic acid + sodium bicarbonate). When chewed (Gaviscon tablets) or swallowed (Gaviscon liquid), the combination of the alginic acid and bicarbonate creates a foam barrier or "raft" which floats on the stomach acid. This raft foam barrier helps reduce the number of reflux episodes and provides longer lasting action against “heartburn”. If reflux occurs, this raft foam barrier is the first to contact the esophageal mucosa, and thus provides protection against the gastric contents. This barrier can be expected to last up to 4 hours. This is a longer duration than traditional antacids, which last approximately 30-60 minutes.

Should be taken with half a glass of water.
Ranitidine by Louise Waring

The release of gastric acid from the parietal cell is mediated by acetylcholine (Ach), gastrin and histamine.  Gastrin/CCKB and the muscarinic Ach M3 receptors are GPCR coupled to Gq and increase gastric acid via an increase in cytosolic calcium and activation of protein kinase C, whereas histamine via the Gs coupled H2-receptor, activates adenylate cyclase and therefore increases cAMP. This leads to activation of protein kinase A which phosphorylates proteins involved in the transport of H+/K+ ATPase from the cytoplasm to the cell membrane. 
Ranitidine is a competitive H2-receptor antagonist, it inhibits histamine mediated, parietal cell relase of gastric acid. Histamine released by ECL cells in the stomach is blocked from binding on parietal cell H2 receptors which stimulate acid secretion, and gastrin and Ach have a reduced effect on parietal cells when the H2 receptors are blocked.

Indications

Conditions where reduction of gastric acidity is beneficial 

All H2-receptor antagonists heal gastric and duodenal ulcers by reducing gastric acid output as a result of histamine H2-receptor blockade; they can also be expected to relieve gastro-oesophageal reflux disease (GORD). High doses of H2-receptor antagonists have been used in Zollinger–Ellison syndrome (a proton pump inhibitor is preferred.)
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Maintenance treatment with low doses has largely been replaced in Helicobacter pylori positive patients by eradication regimens. Maintenance treatment may occasionally be used for those with frequent severe recurrences and for the elderly who suffer ulcer complications. 

Treatment of undiagnosed dyspepsia with H2-receptor antagonists may be acceptable in younger patients but care is required in older people because of the possibility of gastric cancer in these patients. 

H2-receptor antagonist therapy can promote healing of NSAID-associated ulcers (particularly duodenal)

Treatment has not been shown to be beneficial in haematemesis and melaena, but prophylactic use reduces the frequency of bleeding from gastroduodenal erosions in hepatic coma, and possibly in other conditions requiring intensive care. Treatment also reduces the risk of acid aspiration in obstetric patients at delivery -**Mendelson's syndrome.

Cautions

H2-receptor antagonists should be used with caution in renal impairment pregnancy and in breast-feeding.  H2-receptor antagonists might mask symptoms of gastric cancer; particular care is required in those whose symptoms change and in those who are middle-aged or older
Avoid in porphyria 
Side-effects
Side-effects of the H2-receptor antagonists include: diarrhoea and other GI disturbances, altered LFT’s, headache, dizziness, rash, and tiredness. 

RARE: acute pancreatitis, bradycardia, AV block, confusion, depression, and hallucinations particularly in the elderly or the very ill, liver damage, tachycardia, agitation, visual disturbances, alopecia, vasculitis. 

Hypersensitivity reactions (including fever, arthralgia, myalgia, anaphylaxis), blood disorders (including agranulocytosis, leucopenia, pancytopenia, thrombocytopenia), and skin reactions (including erythema multiforme and toxic epidermal necrolysis). There have been occasional reports of gynaecomastia and impotence. 

VERY RARE-  interstitial nephritis

Interactions

Famotidine, nizatidine, and ranitidine DO NOT share the drug metabolism inhibitory properties of cimetidine.  [Cimetidine retards oxidative hepatic drug metabolism by binding to microsomal cytochrome P450. It should be avoided in patients stabilised on warfarin, phenytoin, and theophylline (or aminophylline)]
Dose

Oral
Benign gastric and duodenal ulceration = 150 mg BD or  300 mg nocte for 4 to 8 weeks
Chronic episodic dyspepsia, up to 6wks =  150mg BD or  300mg nocte

NSAID-associated ulceration up to 8 wks =    “                       “

Gastro-oesophageal reflux disease (GORD) 150 mg BD or 300 mg nocte for up to 8-12 wks

Duodenal ulcer 300 mg can be BD for 4 wks to achieve a higher healing rate

Long-term treatment of healed DU, 150 mg BD

child (peptic ulcer) 2–4 mg/kg BD, max. 300 mg daily

Prophylaxis of NSAID-associated gastric or duodenal ulcer [unlicensed dose], 300 mg BD

Moderate to severe GORD 600 mg daily (either 300mg BD or 150mg QDS) for 12 wks

Zollinger–Ellison syndrome -150 mg TDS (450mg) [NB doses up to 6g daily in divided doses have been used]

Gastric acid reduction (prophylaxis of acid aspiration) in obstetrics

Oral - 150 mg at onset of labour, then every 6 hours; surgical procedures, 

IM or slow IV injection
50 mg 45–60 minutes before induction of anaesthesia (intravenous injection diluted to 20 mL and given over at least 2 minutes), or 

Oral 150 mg 2 hours before induction of anaesthesia and also when possible on the preceding evening

IM - 50 mg every 6–8 hours

By slow IV - 50 mg diluted to 20 mL and given over at least 2 minutes; may be repeated every 6–8 hours

By IV infusion, 25 mg/hour for 2 hours; may be repeated every 6–8 hours. Prophylaxis of stress ulceration, initial 

slow IV of 50 mg (as above) then continuous infusion, 125–250 micrograms/kg per hour (may be followed by 150 mg twice daily by mouth when oral feeding commences)

*Zollinger–Ellison syndrome (ZES) - a rare disorder caused by non–beta islet cell, gastrin-secreting tumours of the pancreas.  ‘Gastrinomas’ secrete gastrin causing hypertrophy of the gastric mucosa, parietal cell hyperplasia and therefore maximal acid output. Gastrin by itself also stimulates acid secretion, resulting in basal acid secretion. The large quantity of acid produced leads to gastrointestinal mucosal ulceration in the duodenum and stomach.

Symptoms: epigastric pain, heartburn, nausea, vomiting, weight loss, GI bleeding - due to ulceration in the duodenum and is the presenting symptom in 25% of patients, diarrhoea and malabsorption. Malabsorption in ZES usually is multifactorial, being caused by direct mucosal damage by acid, inactivation of pancreatic enzymes, and precipitation of bile salts. ZES is sporadic in 75% of patients, while in the other 25% it is associated with multiple endocrine neoplasia type 1 (MEN 1), an autosomal dominant condition (associated other disorders: hyperparathyroidism, pancreatic endocrine tumours and pituitary tumours)

Diagnosis: blood tests to measure gastrin levels and gastric acid secretion, endoscopy (OGD). Can occur at any age, however mean age at diagnosis is 43 years.

Incidence: 1-3 per million

**Mendelson’s syndrome - Obstetric bronchopulmonary aspiration syndrome/ aspiration pneumonitis. Syndrome characterised by a bronchopulmonary reaction following aspiration of gastric contents during general anaesthesia due to abolition of the laryngeal reflexes. Signs may become evident within 2-5 hours post anaesthesia: cyanosis, dyspnoea, pulmonary wheeze, crepitant rales, bronchi, decreased arterial oxygen tension, and tachyardia. Pulmonary oedema can cause sudden death or death may occur later from pulmonary complications. It occurs predominantly in association with obstetric anaesthesia. Mendelson found this complication in 0.15% of 44 016 deliveries.
Lanzoprazole – Trade name, Zoton by L. Heath
Mode of Operation:

Lansoprazole inhibits hydrogen ion secretion from the gastric parietal cells by irreversibly blocking the H+ / K+ ATPase enzyme system, which is more widely known as the proton pump! Lansoprazole therefore belongs to the group of drugs known as the proton pump inhibitors (PPI’s).

The function of the proton pump is to exchange intracellular protons (i.e. H+) for extracellular potassium, which allows the formation of HCL in the stomach lumen.

Lansoprazole has its clinical effect by simply reducing the amount of gastric acid produced.

Proton pump inhibitors are highly specific and localised in their effect because they are taken as an inactive pro-drug which is only activated at an acidic pH. The more specific your drug, the less adverse effects you can expect to experience.

Indications:

· Benign Gastric Ulcer (GU)

· Benign Duodenal Ulcer (DU)

· Prophylaxis against GU/DU in patients taking NSAIDS

· Gastro-oesophageal reflux disease – NICE guidelines suggest that a PPI is only indicated in GORD, when symptoms are severe (should reduce the dose when symptoms abate) and in disease complicated by stricture, ulceration, or haemorrhage (where the full dose should be maintained)

· Acid related dyspepsia

· Part of the eradication regimen for H.Pylori

· Zollinger-Ellison syndrome

Side Effects:

Gastrointestinal Disturbance 

· Nausea and vomiting 

· Abdominal pain 

· Flatulence 

· Diarrhoea and constipation.
CNS disturbance 

· Headache  

· Dizziness

Contraindications:

No important contraindications are reported with PPI’s

Cautions:

Liver Disease 

In severe liver disease dose should not exceed 30 mg daily

Pregnancy  

Manufacturer advises to avoid

Breast Feeding 

Manufacturer advises avoid unless essential, (it is present in milk in animal studies)

PPI’s can mask the symptoms of gastric cancer – ensure you ask about alarm symptoms before starting treatment. (Bleeding, dysphagia, recurrent vomiting, and weight loss)

Interactions:

No interactions mentioned

Monitoring:

No special monitoring necessary

Dose:

Lanzsoprazole is best taken in the morning.

Benign GU – 30mg OD for 8 weeks

Benign DU – 30mg OD for 4 weeks then maintenance on 15mg OD

NSAID prophylaxis against GU/DU – 15-30mg OD

GORD – 30mg OD for 4 weeks then maintenance on 15-30mg OD

Acid related dyspepsia – 15-30mg OD for 2-4 weeks

H. Pylori eradication – 30mg BD

Zollinger-Ellison syndrome (and other hypersecretory conditions), initially 60 mg once daily adjusted according to response; daily doses of 120 mg or more given in two divided doses

H Pylori elimination (triple therapy) by Alan McLeod

Eradication of Helicobacter pylori (if present) reduces recurrence of gastric and duodenal ulcers. The presence of H. pylori should be confirmed before starting eradication treatment. 

The 13C-Urea breath test is suitable for confirmation and kits are available for the diagnosis of gastro-duodenal infection with Helicobacter pylori. The test involves collection of breath samples before and after ingestion of an oral solution of 13C-urea; the samples are sent for analysis by an appropriate laboratory. The test should not be performed within 4 weeks of treatment with an antibacterial or within 2 weeks of treatment with an antisecretory drug.

Acid inhibition combined with antibacterial treatment is highly effective in the eradication of H. pylori; reinfection is rare. Antibiotic-induced colitis is an uncommon risk.

For initial treatment, a one-week triple-therapy regimen that comprises a proton pump inhibitor, clarithromycin, and either amoxicillin or metronidazole can be used. These regimens eradicate H. pylori in about 85% of cases. Ranitidine bismuth citrate can be substituted for a proton pump inhibitor. There is usually no need to continue antisecretory treatment (with a proton pump inhibitor or H2-receptor antagonist) unless the ulcer is large, or complicated by haemorrhage or perforation. Treatment failure usually indicates antibacterial resistance or poor compliance. Resistance to amoxicillin is rare. However, resistance to clarithromycin and metronidazole is common and can develop during treatment.

Two-week triple-therapy regimens offer the possibility of higher eradication rates compared to one-week regimens, but adverse effects are common and poor compliance is likely to offset any possible gain.

Two-week dual-therapy regimens using a proton pump inhibitor and a single antibacterial are licensed, but produce low rates of H. pylori eradication and are not recommended.

Some recommended treatment regiments are listed below but there are more in the BNF
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20 mg twice daily
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30 mg twice daily
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20 mg twice daily
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Inflammatory Bowel Disease

Mesalazine

Mode of operation:

Member of aminosalicylate family of drugs.  Sulfasaline is a combination of 5-aminosalicylate (5-ASA) and sulfapyridine.  Sulfapyridine acts as a carrier to the colon where it is cleaved to yield 5-ASA and allow it to exert its effects.  Newer drugs include mesalazine (5-ASA alone), balsalazide and olsalazine that do not contain sulfasaline and therefore the side effects of sulfapyridine are avoided.  

5-ASA is an anti-inflammatory agent but its mechanism of action on the colon is not known.  

Indications:

· Mild to moderate ulcerative colitis and maintenance of remission

· Maintenance of remission in Crohn’s ileo-colitis

Side effects:
· Common ( nausea, abdominal discomfort, diarrhoea, lupus erythrematosus-like syndrome
· Rare ( blood dyscrasias (eg: aplastic anaemia, leucopenia), acute pancreatitis, hepatitis, nephrotic syndrome, orange discolouration of urine, impotence, depression
Contraindications:

· Salicylate hypersensitivity (( aspirin)
· Renal impairment
· Severe hepatic impairment
· Children under 2y
Interactions:
· None

Monitoring:

Monitor renal function initially and then every 3mo for first year, then every 6mo for next 4y and annually thereafter 

Dose:

- depends on the individual preparations as characteristics of enteric-coated mesalazine vary

- preparations are (  not interchangeable

· Asacol (Procter and Gamble)

· Foam enema

· 1g per application

· Acute attack ( 1 or 2 doses daily for 4-6 weeks

· Suppositories

· 250mg per suppository

· 3 to 6 suppositories daily in divided doses

Laxative Drugs

Introduction – by Alan McLeod

Oral laxatives are medicines taken by mouth to encourage bowel movements to relieve constipation.

There are several different types of oral laxatives and they work in different ways. The different types of oral laxatives include:

	
	Type
	Small Intestine
	Large intestine
	Onset

	Gentle
	Bulk forming
	(
	(
	12-72 hours

	
	Stool Softeners
	(
	(
	12-72 hours

	
	Lubricants
	(
	(
	6-8 hrs

	
	Osmotic
	(
	(
	0.5 – 3 hours

	Harsh
	Stimulant
	(
	(
	Varies


Bulk-formers

Bulk-forming laxatives are not digested but absorb liquid in the intestines and swell to form a soft, bulky stool. The bowel is then stimulated normally by the presence of the bulky mass. Take plenty of water. Some bulk-forming laxatives, like psyllium and polycarbophil, may be prescribed to treat diarrhea. Suitable for chronic constipation.

Stool softeners (emollients)
Stool softeners encourage bowel movements by helping liquids mix into the stool and prevent dry, hard stool masses. This type of laxative has been said not to cause a bowel movement but instead allows the patient to have a bowel movement without straining.

Lubricants
Lubricant laxatives, such as mineral oil, taken by mouth encourage bowel movements by coating the bowel and the stool mass with a waterproof film. This keeps moisture in the stool. The stool remains soft and its passage is made easier.

Hyperosmotics
Hyperosmotic laxatives encourage bowel movements by drawing water into the bowel from surrounding body tissues. This provides a soft stool mass and increased bowel action.

There are three types of hyperosmotic laxatives taken by mouth—the saline, the lactulose , and the polymer types. 

· The saline type is often called ''salts.'' They are used for rapid emptying of the lower intestine and bowel. They are not used for long-term or repeated correction of constipation. With smaller doses than those used for the laxative effect, some saline laxatives are used as antacids. 

· The lactulose type is a special sugar-like laxative that works the same way as the saline type. However, it produces results much more slowly and is often used for long-term treatment of chronic constipation. Lactulose may sometimes be used in the treatment of certain medical conditions to reduce the amount of ammonia in the blood. It is available only under prescription.

· The polymer type is a polyglycol (polyethylene glycol), a large molecule that causes water to be retained in the stool; this will soften the stool and increase the number of bowel movements. It is used for short periods of time to treat constipation.

Stimulants
Stimulant laxatives, also known as contact laxatives, encourage bowel movements by acting on the intestinal wall. They increase the muscle contractions that move along the stool mass. Stimulant laxatives are a popular type of laxative for self-treatment. However, they also are more likely to cause side effects. One of the stimulant laxatives, dehydrocholic acid, may also be used for treating certain conditions of the biliary tract.

Importance of diet, fluids, and exercise to prevent constipation
Laxatives are to be used to provide short-term relief only. A proper diet containing roughage (whole grain breads and cereals, bran, fruit, and green, leafy vegetables), with 6 to 8 full glasses (8 ounces , 240 ml each) of liquids each day, and daily exercise are most important in maintaining healthy bowel function. Also, for individuals who have problems with constipation, foods such as pastries, puddings, sugar, chocolate, cake, and cheese may make the constipation worse.

Phosphate enemas by Alan McLeod

Indications: Constipation

Sodium acid phosphate and sodium phosphate are known as 'osmotic laxatives'. They work by causing water to be drawn into the lower bowel. This increases the water content and volume of the stools, making them softer and easier to pass, therefore relieving constipation.

Lactulose by Sacha Cammock
Indications:

This synthetic disaccharide (galactose and fructose) is predominantly used as an osmotic laxative and in managing portosystemic encephalopathy. 

Mode of Operation:

Lactulose is neither absorbed nor metabolised in its transit through the upper gastrointestinal tract, but is degraded by the bacterial flora of the proximal colon to organic acids (lactic acid and other short chain carboxylic acids). 

This acidifies the contents of the proximal colon, favouring the formation of NH4+ from NH3.  This has two beneficial effects:

1. A laxative action due to increased osmotic pressure from lactic and acetic acids in the gut lumen (the increase in small and large bowel fluid volume by osmosis increases peristaltic motility)

2. A reduction in plasma NH3 concentration. This is due to the fact that hydrophilic ammonium ions are unable to cross the gastrointestinal wall, so any lipid soluble ammonia that has migrated from the blood to the colon to form the ammonium ion will be trapped in the intestinal lumen (see diagram below). 
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Dose:

· Constipation, initially 15 mL twice daily, adjusted according to patient's needs; children (under 1 year 2.5 mL twice daily, 1–5 years 5 mL twice daily, 5–10 years 10 mL twice daily)

· Hepatic encephalopathy, 30–50 mL 3 times daily, subsequently adjusted to produce 2–3 soft stools daily

Side Effects: 

· GI: cramps, flatulence, abdominal discomfort

Contraindications: 

· Galactosaemia; intestinal obstruction

Cautions: 

· Lactose intolerance

· Safe use during lactation and in children has not been established. Infants who have been given lactulose have developed hyponatremia and dehydration. 

· Use with caution in presence of diabetes mellitus. Even though lactulose is not readily absorbed by the mammalian intestine, there is still a small percentage which is absorbed. In addition, there may be some unbound fructose or galactose in the syrup, enough to be a problem for a well-regulated diabetic. The possible effects of lactulose on blood glucose may be explained in a few ways. Lactulose may delay gastric emptying and/or shorten small-intestinal tract transit time. This may be via the short-chain fatty acids produced from lactulose in the colon. Short-chain fatty acids may be involved in the so-called "ileocolonic brake", which refers to the inhibition of gastric emptying by nutrients reaching the ileo-colonic junction. Short-chain fatty acids may also stimulate contractions of the ileum and shorten ileal emptying. In addition, propionate may inhibit gluconeogenesis by its metabolic conversion to methylmalonyl-CoA and succinyl-CoA. These metabolites could inhibit pyruvate carboxylase. Propionate may also reduce plasma levels of free fatty acids. High levels of free fatty acids lower glucose utilization and induce insulin resistance. Finally, propionate may enhance glycolysis via depletion of citrate in hepatocytes. Citrate is an allosteric inhibitor of phosphofructokinase


Interactions: 

· Antacids / May inhibit the drop in pH of the colon required for lactulose activity 

· Neomycin / May cause  ( lactulose degradation R/T neomycin-induced ( in elimination of certain bacteria in the colon 

Monitoring:

No information available
Senna – by Katherine Gilchrist

Mode of operation: Senna is a member of the anthraquinone group and is a stimulant laxative. Anthraquinone are released from precursor glycosides present in Senna. These increase intestinal motility by stimulating the myenteric nerve plexus in the large intestine. This causes the muscle in the wall of the large intestine to contract harder than usual. This pushes the faeces along and out. Their effect is within 8-12 hours. Senna is available as tablets, granules and oral liquid. It is also sometimes known as: Nylax; Senokot; Manevac.

Before prescribing laxatives it is important to be sure that the patient is constipated and that the constipation is not secondary to an underlying undiagnosed complaint.
Constipation can be caused by:

· Poor diet 

· Insufficient fluid intake

· Not going to the toilet as soon as the need is felt. 

· Pregnancy

· Lack of exercise/movement (e.g. bedridden patients)

· Some medications

Also, encourage a healthy diet containing fibre (whole grain breads/cereals, bran, fruit and green leafy vegetables) with 6-8 full glasses of water each day and daily exercise. Drinks containing caffeine (tea, coffee, colas) or alcohol can make constipation worse as they have a diuretic effect. 

Side effects: 

· Dependence – the most serious side effect. Prolonged use may damage the myenteric nerve plexus. Senna should not be used for more than a week without a doctor’s advice as prolonged use can precipitate atonic non-functioning colon.

· Other possible side-effects; 

· abdominal cramps

· bloating

· diarrhoea

· discoloured urine

· nausea/vomiting. 

· Rare but important side effects include: 

· hypokalaemia and electrolyte imbalance (both secondary to diarrhoea).

· Inhalation of dust from Senna granules can cause allergic bronchospasm.
· Symptoms of overdose may cause:

· severe diarrhea

· nausea/vomiting

· loss of appetite

· muscle cramps

· weakness

· lack of feeling alert

· dry gums and eyes.

Contraindications: appendicitis, intestinal obstruction, allergy to sennosides. Relative contraindication: not recommended for children under 6 years.

Cautions: use in pregnancy only when necessary (Senna is not teratogenic in animals, but no human studies data is available). There is no known risk associated with breastfeeding. Use with caution in those over 60 years as prolonged use leads to electrolyte  imbalance / weakness / fainting.

Interactions: none known. However Senna may affect the time other medicines stay in the stomach. Therefore, it is best not to take Senna within 1 to 2 hours of taking other medicines.


Monitoring: none indicated. However, maybe check U&E’s if suspicious of electrolyte imbalance.

Dose: tablets, total sennosides 7.5 mg. 2–4 tablets, usually at night; initial dose should be low then gradually increased. 

child over 6 years, half adult dose in the morning (use of laxatives should be discouraged in children, therefore on doctor's advice only). 

Note: Lower dose on packs on sale OTC.

Sodium Picosulphate – by Katherine Gilchrist

Sodium picosulphate (aka Dulco-lax) is a stimulant laxative and bowel cleansing solution. It passes through the stomach and small intestine unchanged and is only activated when it reaches the colon. It then stimulates nerve endings in the intestinal wall to increase contraction of the muscles of the intestine and rectum. 

It is used to empty the bowel before surgery, childbirth, or medical investigation of the gut (abdominal radiological and endoscopic procedures on the colon). It acts within 6-12 hours. 

Dose: 5–10 mg at night; 

child under 4 years 250 micrograms/kg, 4–10 years 2.5–5 mg at night, over 10 years, adult dose.

Bowel cleansing solutions by Alan McLeod
Bowel cleansing solutions are used before colonic surgery, colonoscopy, or radiological examination to ensure the bowel is free of solid contents. They are not treatments for constipation.

Klean-Prep®(Norgine)

Four sachets when reconstituted with water to 4 litres provides an iso-osmotic solution for bowel cleansing before surgery, colonoscopy or radiological procedures

Dose A glass (approx. 250 mL) of reconstituted solution every 10–15 minutes, or by nasogastric tube 20–30 mL/minute, until 4 litres have been consumed or watery stools are free of solid matter; child not recommended

The solution from all 4 sachets should be drunk within 4–6 hours (250 mL drunk rapidly every 10–15 minutes); flavouring such as clear fruit cordials may be added if required; to facilitate gastric emptying domperidone or metoclopramide may be given 30 minutes before starting.

Alternatively the administration may be divided into two, e.g. taking the solutions from 2 sachets on the evening before examination and the remaining 2 on the morning of the examination

After reconstitution the solution should be kept in a refrigerator and discarded if unused after 24 hours

Picolax®(Ferring)

Dose adult and child over 9 years, 1 sachet in water in morning (before 8 a.m.) and a second in afternoon (between 2 and 4 p.m.) of day preceding procedure; child 1–2 years quarter sachet morning and afternoon, 2–4 years half sachet morning and afternoon, 4–9 years 1 sachet morning and half sachet afternoon

Acts within 3 hours of first dose

Note Low residue diet recommended for 2 days before procedure and copious intake of water or other clear fluids recommended during treatment
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