Chapter 2 Antiepileptic Medication

2. ANTIEPILEPTIC MEDICATION

These medicines are used to treat epileptic seizures. Seizures happen when excitatory impulses in the brain overreact. This can be brought on by stress, constipation, fever, hyperventilating, flashing lights, hormonal changes (e.g. PMT), or unknown causes. Anybody can have a seizure if they are subjected to the right conditions. A person described as epileptic just happens to have a lower tolerance of excitatory impulses in their brain and so has epileptic seizures. Some famous people have been known to have ‘the falling sickness’ e.g. Julius Caesar, Alexander the Great.

People with learning disabilities often suffer from epilepsy because their brains may have been damaged or they have inherited a syndrome like Epiloia. Unfortunately their continued seizures are often difficult to prevent and are too easily accepted as part of their condition, which can be distressing for them and their carers.

Until modern times there were no really useful drugs. The early drugs worked by a general depressant effect on the brain e.g. Phenobarbitone, which raised the level at which a seizure could take place. With the newer medicines we are trying to modify the transmitters in the brain e.g. increase the concentration of GABA (Gamma Amino Butyric Acid) a transmitter that slows down activity or decrease the concentration of Glutamate, which is a transmitter that speeds things up.

There are many different kinds of epileptic seizure, and we need to note any behaviour patterns which might indicate the type of seizure a person has, so the most suitable type of treatment can be chosen. Sometimes ambulatory EEGs (ElectroEncephaloGraph), MRI scans (Magnetic Resonance Imaging) and videoing can be helpful.  The descriptions that relatives and carers give are very important as patients rarely have a seizure when the doctor or consultant are present.

It important to have the epilepsy carefully and correctly diagnosed so that proper treatment can be started. It is best done by a specialist. There are other causes of convulsions apart from epilepsy, and these need to be ruled out.

The sort of behaviours to watch out for and describe are:

· They stop what they are doing, and go vacant– Absences 

· They pluck at clothing, or smack their lips-- Automatisms i.e. automatic movements

· They go stiff, or limp, or do both alternately, classic writhing and thrashing –Tonic, clonic or tonic-clonic movements

· Sudden jerks of the arms or legs – Myoclonic jerks 

· Are the movements localized or generalized all over the body

· Loss of consciousness

· What happens before a seizure, mood, feelings, funny taste --Pro-dromal symptoms

· What happens as they recover, drowsiness, disoriented, or psychotic etc — Post-ictal effects

· Some people will be able to describe quite clearly how they feel around the time of a fit 

· If there is any change in the seizure pattern this also needs noting.......... 

TABLE OF EPILEPSIES

	Primary Generalised Epilepsies
	Description
	Suggested Therapy

	Simple Absence
	Activity ceases, stares. No movement except a slight flicker of the eye lids. Lasts 5-15secs.

Usually has normal intelligence  
	Sodium Valproate

Ethosuximide

NOT Carbamazepine

	Complex Absence
	Normal activity ceases, then does lip smacking, fumbling, plucking at clothes or make funny noises. Can last longer than 15secs. often have LD
	Sodium Valproate

Ethosuximide

	Myoclonic Epilepsy
	Jerks or shakes of arms or legs or upper part of body esp. after waking

Worst premenstrually and during peroids
	Sodium Valproate

Levetiracetam

NOT Carbamazepine

	Primary Tonic-Clonic


	Happens without warning. Alternate contraction and relaxation movements producing classic writhing effect
	Sodium Valproate

Carbamazepine

Topiramate

Levetiracetam

	Photosensitive Epilepsy

(Television Epilepsy)
	May be seen as Tonic-Clonic seizures or myoclonic jerks, caused by flickering lights, TV or sunlight patterns
	Avoid triggers. Don’t sit too near TV. Cover one eye, or use polaroid specs

	Partial Epilepsies
	
	

	Simple Partial (Jacksonian Epilepsy)
	Shaking of one part of the body i.e.a ’Focus’

may proceed to Tonic-Clonic effect
	Carbamazepine

Lamotrigine

Gabapentin

Vigabatrin

Topiramate

Levetiractam

	Complex Partial

(Psychomotor or Temporal lobe Epilepsy)
	Very variable, dreamy states, confusion, hallucinations, abnormal behaviour, plucking at clothes, dysphasia
	ditto

	Partial Seizures with Secondary Generalisation
	Tonic-Clonic seizures preceded by an aura

or focal onset

Unilateral features in seizures
	ditto


One medicine is chosen, starting with a small dose and increasing gradually until seizures are controlled, there is a good blood or plasma level, or there are overdose effects. If seizures are not controlled another anticonvulsant is slowly introduced to a good level. Then the first is slowly withdrawn. The gold standard is to use only one anticonvulsant to control the epilepsy, as the more medication used, the more side effects will happen. But with the more complicated epilepsies, this is often not possible.  When treating fragile or difficult to manage seizures it is best to always use the same brand of anticonvulsant, as small variations in the bioavailability may reduce epilepsy cover and seizures may occur.

When trying to improve a person’s epilepsy it is most important to keep an accurate diary of the seizures so a pattern can be seen and suitable medication changes decided upon
Status Epilepticus:
This is when a patient has several severe fits without regaining consciousness. It is a medical emergency as it can lead to brain damage and worse. Each person must have a clear personal protocol for the treatment they need and all carers must be aware of it. We usually use Rectal Diazepam. It comes in tubes containing 5mg or 10mg Diazepam in solution. 10mg is the starting dose for most adults. If an adequate response is not obtained a 999 call must be made. The protocols are drawn up to prevent a patient going into status. The patient may be drowsy for sometime afterwards, and will need to be watched for signs of respiratory depression. Diazepam works because it has muscle relaxant properties.

Midazolam: 

This is a drug from the same family as Diazepam (Benzodiazepines) that is starting to be used as a rescue medication for severe epilepsy instead of rectal Diazepam, because it is more dignified for the patient. There have been problems finding an easy to administer presentation. We now have Buccal Midazolam (Epistatus®) which is administered by an oral syringe and is absorbed by the mucous membranes in the cheek (buccal mucosa). It is an unlicensed preparation and has mostly been used for children. Time will tell if it proves useful for adults. It may not last long enough in the body. The advantages are that it is not given rectally, it acts quickly and only a small amount (10mg in 1 ml) is needed. 

SUDEP (Sudden Unexpected Death in Epilepsy):
This is a worrying syndrome. It appears to happen about 20 minutes after the patient recovers from a severe seizure. They appear to stop breathing almost like the effect of delayed shock. It happens most often in young men. So stay with the patient for 20 minutes after a seizure, then if they stop breathing they can be encouraged to breathe again by changing their position, if that does not work start resuscitation procedures.

Epilepsy Care Pathway:
This is a set of paperwork for the shared care of people with LD and epilepsy to ensure that they are looked after in an organised manner by all the people involved in their care. It is a useful as prompt to have regular reviews and tests done.

BENZODIAZEPINES 

As a group of medicines these can be very helpful as rescue medicines for treating severe seizures. They are muscle relaxants. Large doses will cause sedation and too large a dose will cause breathing difficulties (respiratory depression) especially when given by injection. If they are taken regularly their effect is reduced (dependence happens). It is best to only use them occasionally, or for short courses. Rarely people can react badly to Benzodiazepines and become aggressive after a dose instead of calmer.

Clobazam ‘Frisium’® 

Used for:  

Reducing cluster seizures and in women to reduce the extra seizures around the time of pre-menstrual tension.

Dose: 

10-60mg  Available as 10mg tablets

Clonazepam ‘Rivitrol’® 

Used for:   

Resistant 1o generalised seizures, particularly absences, myloclonic jerks. Can be used I/V for status

Dose:  

0.5mg-8mg titrate against seizure control and sedation. 

              Available as:   tablets of 0.5mg and 2mg 

                                     Injection 1mg/ml (to be diluted before use)

Diazepam  ‘Valium’® (oral) ‘Stesolid’® (rectal) ‘Diazemuls’® (i/v emulsion) 

Used for:  

Management of Status epilepticus I/V, rectal and oral

Dose:   

Slow I/V (5mg/min) 10-20mg max of 30mg in 24 hours use the emulsion to reduce the risk of                                                                                          thrombophlebitis

Rectally 10-20mg, usually to try and prevent status

Orally     10-20mg, usually to try and prevent status

Disadvantage: 

Accumulation and prolonged sedation

Lorazepam ‘Ativan’®

Used for:  

Management of Status epilepticus as I/V (dilute before use)

Advantage:  

Longer duration of antiepileptic action than with Diazepam

Buccal Midazolam  Epistatus®
Used for:  

Management of Status Epilepticus

Dose:  

For adults 10mg in 1ml into the buccal cavity. Available in a pack of 4 x 1ml doses with oral syringes.

Advantage:  

Ease of use

Disadvantages:   

Need to use it more to gain knowledge, 

Short duration of action,    

This is as yet an unlicensed use.

Carbamazepine  ‘Tegretol’® (there is a PAL)

Method of action: 

Limits the repetitive firing of Na+ dependent action potential.

Indications: 

Partial, Partial with 2o generalised and 1o generalised tonic clonic seizures

Contraindicated for: 

1o generalised absences and myoclonic jerks

What happens to it in the body: 

Metabolised in the liver and induces liver enzymes (see Chapter 1 p.3 ), so the way the drug is used in the body will vary from person to person, so it can be helpful to do Therapeutic Drug Monitoring (TDM) to ensure the patient does not have toxic levels, and experience unnecessary side effects. Steady state is obtained in 1-2 weeks, when the half-life is 16-24 hours, or 9-10 hours in the presence of other enzyme inducers. Because it is an enzyme inducer it also affects other drugs that are metabolised by the same enzymes. It is 70-80% plasma protein bound and 2% is excreted in the urine and 28% in the faeces. Children often need higher doses, as they use the drug quickly.

Dose: 

Initial dose100mg at night increasing at fortnightly intervals (to reduce incidence of rash and toxic side effects), by 100mg until seizures stop, or up to a max of 1.2g. It should be given twice a day. If 400mg or more is given at one time then it is better to use the Retard version to reduce sudden toxic peaks.

Available as: 100mg, 200mg and 400mg tablets

                      200mg and 400mg Retard tablets

                      100mg and 200mg chewtabs

                      Sugar free Liquid 200mg in 10ml

                      Suppositories 125mg and 250mg (125mg equivalent to 100mg oral) They can only be used for a max of 7 days when oral therapy is not possible.

Disadvantages: 

Long-term effects: subtle cognitive effects

Hepatic and blood effects need to warn carers

Antidiuretic effects causing low sodium plasma levels

3% of patients develop a nasty rash

Patients on Combined Oral Contraceptive pill need to take one with a higher (50μg) dose of Oestrogen

Advantage: 

Mood stabiliser
Oxcarbazepine  ‘Trileptal’®
As for Carbamazepine, but better tolerated there is less incidence of rash and it has minimal enzyme induction. The doses quoted (up to 2.4g) seem to be higher than for Carbamazepine, may be because it is better tolerated. Patients needing contraception will still need to use a higher strength oestrogen contraceptive pill. 

Available as 150mg 300mg and 600mg tablets

Phenobarbital (Gardenal Sodium()  and   Primidone (Mysoline()
These behave the same way in the body. Mysoline is discontinued from BNF 46 (September 2003) but supplies of primidone are still available.

Indications:  

Its use is limited because of problems with sedation. It can be tried for tonic-clonic and partial seizures, and atypical absences.

Dose: 

Phenobarbital 30-80mg at night. Available as 15mg and 30mg tablets. As it is a barbiturate it is a controlled drug so has special prescribing and storing  requirements.


Primidone 250mg twice a day

Side Effects:  

Dose related effects like, sedation, cognitive impairment (reducing the ability to think, ataxia (wobbly walking), hypersensitivity reactions like a rash. Long term effects are megaloblastic anaemia (folic acid deficiency) and osteoporosis (thining of the bones due to reduced vitamin D absorption.

Advantages: 

None only used as a last resort, or patient is elderly, stable and well.

Disadvantages:         

Sedation and long term effects. 

Its an enzyme inducer so effects/interacts with other medications

Can harm unborn child so women of child bearing age should take 5mg/day folic acid

Very difficult to withdraw, needs to be done very slowly to reduce the incidence of rebound seizures

Phenytoin  ‘Epanutin’®
Mode of action:  

Limits the repetitive firing of Na+ dependant actions potentials, so probably stabilises seizure threshold 

Indications: 

Now a second line treatment for partial seizures with or without 2o generalisation as the side effects can be unpleasant. There is a possible role in resistant 1o generalised seizures. It is also used I/V for status.

What happens to it in the body: 

Completely absorbed from the intestines. 90% protein bound (see chapter 1 p.3). Plasma half life averages 22hours (range 7-42hours) It is metabolised in the liver and induces liver enzymes. Steady state is reached after 7-10 days. It has a non-linear relationship between dose taken and the plasma level obtained, so great care is needed when increasing the dose or a toxic level will occur. Bioavailability varies from one product to another so patients need to stick to the same brand to have smooth seizure control

Dose: 

Can be given once a day if not being used with another enzyme inducing drug, in a range of 200-600mg (after slow escalation)

Available as:   25, 50, 100 and 300mg capsules of Phenytoin Sodium
50mg infatabs of Phenytoin
Phenytoin 30mg/5ml suspension

NB  90mg Phenytoin Suspension = 100mg Phenytoin Sodium Capsules

Side Effects:  

Sedation, ataxia, nausea, vomiting, and hypersensitivity reactions like a rash. The long-term effects are due to chronic intoxication can be serious: 


Cerebella atrophy


Osteomalacia (affects Vit D metabolism)


Megaloblastic anaemia (affects folic acid metabolism)


Gingival hyperplasia (need good dental hygiene)


Hirstutism and coarsening of facial skin

Advantages: 

Can be very effective

Disadvantages: 

Enzyme inducer, so effects/interacts with other medications

Can harm the unborn child, women of child bearing age should take 5mg/day folic acid

Non linear kinetics

Chronic toxic effects

Unpleasant side effects

Valproate;  ‘Epilim® ‘Convulex® (there is a PAL)

Mode of Action: 

Probably potentiates inhibitory effect of GABA

Indications: 

1o generalised seizures. 

As an add on therapy for partial with 2o generalised.

Juvenile myoclonic epilepsy

Photosensitive epilepsy

Contraindications:  

Liver disease

What happens to it in the body:  

Rapid absorption, slightly delayed with the enteric coated tablets. Peak plasma levels in 0.5-4 hours, (or 3-8 hours for enteric tablets). It is 90% protein bound. The half-life for adults is 8-20 hours and less for children. Almost completely metabolised in the liver, only 1-3% is excreted unchanged in the urine, (so no dose reductions in renal failure) the rest is excreted as ketone bodies in the urine which may give false +ve results for diabetics. It is not an enzyme inducer but its half-life is reduced if used with enzyme inducers. It appears in breast milk and it crosses the placenta. There is a linear relationship between dose and plasma level. Blood level monitoring is not helpful unless checking for toxicity which happens at levels over 700mg/l

Dose: 

Starting dose is 600mg/day. Most people take it twice a day. Increase by 200mg every 3 days to a max of 2.5G or until control is reached. Usual range is 1-2G/day. Higher doses may be needed in the presence of enzyme inducers. 

Available as: 

200, 500mg enteric coated tablets,100mg crushable tablets

200, 300, 500mg ‘Chrono’ tablets long acting formula (for fewer fluctuations in blood levels)                                                           

Sugar free liquid or Syrup 200mg/5ml 

Intravenous formulation

Side effects:  

Liver toxicity which is more common in children. Chronic effects to be wary of are polycystic ovaries and amenorrhoea, (See PAL)

Advantages:  

Effective and specific for photosensitive epilepsy. It has little effect on cognitive function and there are few drug interactions other than the effect on Lamotrigine.

Disadvantages: 

Teratogenic (can harm the unborn child), polycystic ovaries, liver toxicity, blood disorders, pancreatitis, weight gain, and the effect on Lamotrigine.
NEW DEVELOPMENTS IN ANTIEPILEPTIC MEDICATION
In the last few years new drugs in this area have become more helpful for our patients. In the past their epilepsy was often accepted as part of their lives.

The new drugs at first are licensed only as an add on therapy for uncontrolled epilepsy.  They should be started with small doses and slowly titrated until a therapeutic response is obtained. Check the BNF or latest manufacturer’s literature for recommended doses, and side effects as these may change, as we become more familiar with the drugs. We usually use smaller doses in  PLD as they can be more sensitive to medicines.

Vigabatrin:  ‘Sabril’®  1989

Indications: 

As an add on therapy for partial and 2o generalised seizures, Lennox Gastaut, and infantile spasms. It is a first line monotherapy treatment for West Syndrome.

Contraindications:  

Do not use in presence of visual field defects and it may increase myoclonic jerks or absence seizures.

What happens to it in the body:  

Well absorbed after oral administration. Very little is metabolised and it is excreted in the urine. Half-life is 5-7 hours. It is not plasma protein bound. The dose and plasma levels have a linear relationship. There is no correlation between plasma level and efficacy. For some reason it reduces the plasma levels of Phenytoin by a half.

Dose:  

Initially 500mg/day for two weeks then increase by 500mg/day every 2-4 weeks to a max of 3G. A twice-daily dose is used, and the slow escalation avoids problems with psychosis.

Available as:  500mg tablets and 500mg dispersible sachets. 

Side Effects:  

Dose related sedation and weight gain. Psychotic depression and irritability

Disadvantages:   

Causes damage to peripheral vision 

Caution with those who have a history of psychosis, 

Depression,

Behaviour problems      

Use with care in renal failure and the elderly

Lamotrigine:  ‘Lamictal’® 1991 (PAL available)  

Indications: 1st line monotherapy for partial seizures with or without 2o generalisation. There is also a good response to 1ogeneralised. It is also licensed for Lennox Gastaut, atypical absences, and juvenile myoclonic seizures.

What happens to it in the body: Rapidly and completely absorbed, with peak plasma levels in 2.5 hours (delayed after food). It is metabolised in the liver and has a long half-life, 24-35 hours on its own, 14 hours in the presence of enzyme inducers, and 70 hours in the presence of Valproate, and shorter in children There is low protein binding. It is excreted in the urine 10% of it unchanged. Although it is affected by other AEDs it seems to have few other interactions.

Dose: Initially 5mg/day for two weeks, then10mg/day for two weeks then, 25mg/day for 4 weeks. Then monthly increments of 25mg/day up to a max of 500mg/day in monotherapy. In the presence of Valproate the max is 200mg/day. In the presence of enzyme inducers you can use faster escalation, and increase till the seizures stop up to max 700mg/day. Use a twice daily dosage.

Available as:- 

25mg, 50mg, 100mg and 200mg tablets

5mg, 25mg, 100mg dispersible tablets

Side effects: 

If the dose is escalated too quickly there are more likely to be problems with rash, especially in the presence of Valproate, and with children. People need to be warned about the ‘flu symptoms or blood disorders indicating hypersensitivity reactions. If it is added to Carbamazepine we need to watch out for neurotoxic side effects (ataxia, slurred speech, seeing double etc) and reduce the dose of Carbamazepine.

Advantages: 

Enhances mood and feeling of wellbeing. Possibly alerting

Disadvantages: 

Dose cannot be escalated quickly especially in presence of Valproate, as the Valproate inhibits its metabolism. Use with care in liver failure

Gabapentin ‘Neurontin’®  1993
Indications: 

Adjunctive treatment of partial seizures with or without 20 generalisation, 25-33% have 50% reduction in their seizures but few are seizure free. Sometimes used on its own.

Contraindications: 

Other kinds of seizures?

What happens to it in the body: 

Peak plasma level after oral administration occurs in 2-3 hours. The half life is 5-7 hours. It is not metabolised and is solely excreted by the kidneys (false +ve readings for some urinary protein tests), can affect glucose tolerance tests, use with care in renal impairment. It has few interaction problems with other drugs. However antacid co-administration with Gabapentin reduced its bioavailability by 24%. Effectiveness reduced in the presence of antidepressants.

Dose:  

Day one 300mg, 

Day two 300mg twice a day, 

Day three 300mg 3 times a day and increase to max of 2.4g/day according to response.  Doses of 4800mg have been used.

Side effects: 

Long list of mild effects e.g. somnolence, dizziness, ataxia, and fatigue, which are dose related. Use with caution if there is a history of psychotic illness. Otherwise it seems very safe

Disadvantages: 

Needs 3 times a day dosage. 

Large doses needed. 

Reports of Hypomania in high doses

Advantages; 

Safe and can be used for neuropathic pain

Topiramate:  ‘Topamax’®   1995
Mode of Action: 

Multiple mechanisms:

1. Blocks Na+ channels

2. Enhances GABA

3. Inhibits Glutamate

4. Weak carbonic anhydrase inhibitor

Indications: 

Add on therapy for partial seizures with or without 2o generalised seizures, Lennox Gastaut and 1o generalised tonic-clonic seizures. Now can be used as monotherapy

Contraindications:  

Breastfeeding

What happens to it in the body:  

Rapidly absorbed with a bioavailability of 80%. Its absorption is slightly decreased in the presence of food. Its average half-life is 20 hours. Slightly (9-17%) protein bound. Not metabolised very much and 80% recovered in the urine.

Dose:  

Initially 25mg/day for one week

Then increase by 50mg/day every 1-2 weeks

Usual dose 200-400mg/day in twice daily regime

Max dose 800mg/day

The slower the titration the fewer the side effects

Available as: 

25, 50, 100, and 200mg tablets 

15, 25, and 50mg ‘Sprinkle Caps’® which can be sprinkled on to soft food

Side Effects:  

Sedation, slowed cognition, neurotoxic symptoms, severe weight loss and psychotic depression. There is a low potential for interactions except in the presence of enzyme inducers. Chronic effects: it can cause kidney stones, but usually easily passed.

Advantages: 

Powerful and effective

Disadvantages: 

Powerful side effects limit its use

Need to monitor the patient’s mental state and weight. 

Causes cognitive impairment

Tiagabine:  ‘Gabatril’® 1997
Mode of Action: 

Inhibits GABA reuptake.

Indications: 

Add on therapy for partial seizures with or without 2o generalisation

What happens to it in the body:  

Rapidly absorbed, slower in the presence of food. There is linear dose plasma relationship. There is high, 96% plasma protein binding, it is 98% metabolised in the liver, (so caution in liver impairment) and most metabolites are excreted in the faeces and a little in the urine. Half-life is 7-9 hours, but in the presence of enzyme inducers it is 2-3 hours.

Dose:  

With enzyme inducers:- 5mg twice a day for one week

Then increase by 5-10mg every week to 30-45mg/day. Over 30mg use three times a day dosing.

With non enzyme inducers:- 15-30mg a day

Available as 5, 10, and 15mg tablets

Side Effects:  

General CNS effects such as sedation, dizziness, ataxia. There have been reports of psychosis, leucopenia, bruising, behavioural problems, and visual field defects. So we need to be vigilant. 

Advantages: 

Effective and low, dose related side effects

Disadvantages: 

Use with care in liver failure

Affected by liver enzyme inducers

Three times a day dose sometimes needed

Levetiracetam  ‘Keppra’®  2000 (PAL available) 

Mode of action: 

Dose dependent neuroprotective effect. The mechanism of action is not fully understood. Its not involved in GABA, Glutamate, or the Na+, / Ca++ channels.

Indications: 

Add on treatment for partial seizures with or without 2o generalisation, and there are good results with other types of epilepsy such as generalised tonic-clonic and myoclonic. There is increased response as the dose increases. One paper quotes at 3000mg/day:

41.3% had 50% reduction in seizures

22.3% had 75% reduction

8.2% were seizure free

What happens to it in the body: 

Rapidly and completely absorbed after oral administration. Peak plasma concentrations in I hour and steady state in 48 hours. It has a plasma half life of 6-8 hours, but stays longer in the CSF(cerebral spinal fluid). Its not affected by food. Neither it nor its inactive metabolite is significantly bound to plasma proteins. There is no hepatic metabolism, (so no effect on liver enzymes) but some hydrolysis in the blood. It is excreted by the kidneys, the rate being proportional to creatinine clearance levels. The dose only needs to be reduced if there is severe kidney damage. It has demonstrated a wide safety margin and a low potential for interactions. There is a linear relationship between the dose and the plasma level so no monitoring is needed

Dose: 

Initially a twice daily dose of 500mg rising by 500mg every 2 weeks to 3000mg, is recommended, but we start with 250mg. On withdrawing levetiracetam it should be done in steps of 1000mg every 2-4 weeks or slower. 

Available as: 250mg, 500mg and 1000mg tablets (mixture on its way)

Side effects: 

When first marketed side effects were reported as only slightly higher than for placebo, incidence and severity decreased over time, and were minimised if the dose was started low. The top dose is often dictated by the degree of drowsiness encountered. It is a drug that works on the brain so it is not surprising that reports are now coming through of depression, hostility, insomnia, abnormal behaviour, aggression, anxiety, confusion etc. There have also been reports of neutropenia and thrombocytopenia, but it was being given with other drugs. Vigilance required. We have recently had reports of psychosis and worsening of seizures.

Advantages: 

Effective with acceptable low side effects

Disadvantage: 

Large tablets (but the makers say they can be crushed) and no liquid yet.
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