THE
A NORTHERN

HOSPITAL
TOPIRAMATE

e 53
A

“Portrait of My Father” oil on canvas, 1951, Frida Kahlo




“I painted my father, Wilhelm Kahlo, of Hungarian-German origin, artist-photographer
by profession, in character generous, intelligent and fine, valiant because he suffered for
sixty years with epilepsy, but he never stopped working, and he fought against Hitler -
with adoration. His daughter Frida Kahlo”.

Dedication to her father, Frida Kahlo, 1951.

Frida Kahlo always remained somewhat ambivalent towards her mother. She described
her as kind and intelligent, but on the other hand as cold, calculating, cruel and
fanatically religious. In contrast she dearly loved her father. He had two chronic
debilitating illnesses, a vertigo with which he had attacks every 6 weeks or so, and
epilepsy. Frida’s own serious illnesses seemed to have imparted a special bond of mutual
concern and understanding and it was her father, Guillermo, not her mother who gave
her the love and attention she needed when she was ill. At the age of just six years Frida
contracted polio which left her with a wasted right leg, a disfigurement she remained
ashamed of all her life. To hide it she would wear long pants and Tehuana dresses. But
her father doted after her and arranged for her intensive physiotherapy sessions, and
encouraged he to take up vigorous sports normally only played by boys, running, cycling
and football. Despite her petite size and her thin leg, Frida was by all accounts an
excellent sportswoman, but despite her sporting prowess, the other children cruelly
taunted her about her leg, it became a source of great emotional pain during her
childhood.

Her father to distract her, took her on nature walks and fishing trips and encouraged her
to follow his love of art by bringing her along with him on his painting excursions into
the country, and providing Frida’s first experience with the brush and the palette. It was
at this time that she developed a love of the nature, in particular of botany. Guillermo
also taught her about pre-Columbian Art and gave her a love of photography, even his
beloved daughter how to develop her own photographs. Guillermo himself was a
professional photographer and a very accomplished one at that. During the rule of the
dictator Porfirio Diaz, he was appointed the “first official photographer of Mexico’s
National Cultural Patrimony”, a prestigious position he held until the outbreak of the
Mexican Revolution in 1910.

After Frida’s attack of polio she was drawn even more closely to her father through their
shared experience of chronic illness, she with her withered leg, he with his epilepsy.
Guillermo would have seizures, often at night after long hours of work, just before
Frida’s bedtime when she was a little girl. She would be hustled off to bed, then lay
where she would lay in fright and wonder not knowing what had happened to her father.
The next morning he appeared fine as if nothing at all had happened, only increasing her
anxiety and confusion. “He became”, Frida later would relate, “a kind of fearful
mystery, for whom | had pity. Many times when he went walking with his camera on his
shoulder and me by the hand, he would suddenly fall. | learned to help him during his
attacks in the middle of the street. On the one hand, | would make sure that he
immediately breathed alcohol or ether, and on the other, | watched so that his camera
would not be stolen”.

At the age of eighteen years Frida suffered horrendous injuries in a road traffic accident,
following which she spent long months in hospital convalescing. She was extremely lucky



to survive given the primitive state of medical science at the time.. Her less than helpful
mother was supposedly so overcome that she would not visit her daughter in the hospital.
Again it was her father who stood by her bed day and night. He bought her books to read
and paints with which she could spend long hours making pictures. It would be during
this time of protracted immobilization in elaborate plaster castes that Frida would
develop a love of history and of Art. “My childhood was marvelous” , Frida wrote later,
because although my father was a sick man (he had vertigos every month and a half), he
was an immense example to me of tenderness, or work (photographer and also painter)
and above all of understanding for all my problems”.

Toward the end of her short life in 1951 she painted a nostalgic and heartfelt portrait of
her, by then, long deceased father. It is thought that she probably based it on a
photograph that he had once taken of himself. We see him beside the beloved tool of his
trade a large format plate - back camera. A banderole, typical on Nineteenth century
Mexican portrait painting scrolls at the bottom and reads; “I painted my father, Wilhelm
Kahlo, of Hungarian-German origin, artist-photographer by profession, in character
generous, intelligent and fine, valiant because he suffered for sixty years with epilepsy,
but he never stopped working, and he fought against Hitler - with adoration, his
daughter, Frida Kahlo”. Muted monochrome colours convey an image of sophisticated
dignity. But behind the large round lens-like eyes there seems to lie a deep and hidden
melancholy - a strikingly similar motif to Frida’s own countless self-portraits. Both
father and daughter stare back at the viewer with impassive almost mask-like faces, as if
in defiance of an unrelenting inner hurt and sadness. Another striking motif of Frida’s
can be seen in the odd backdrop - a host of rounded objects - cell like with central nuclei.
These structures float within a sea of smaller microbe like organisms that some
commentators have likened to sperm and so an allusion to her biological origins. Frida
did have some medical training and the motif of the cycle of life and death was a very
strong one in her oeuvre - fertility, foetuses, plants, roots, the Sun and the Moon, death,
skeletons and rebirth. Through the portrait of her father - done during a time of her own
rapidly failing health and increasing sense of mortality, she alludes to the eternal cycle of
life and death, parents and offspring so often a striking feature of her works.

In the early Twentieth century there was little in the way of effective and safe
anticonvulsant drugs. Guillermo’s life would have been far easier and happier had he
been born half a century later than he had been. Frida’s life, similarly, could have been
far easier had she been vaccinated against polio as a child, but this only became possible
in 1955, the year after she died. During the course of the Twentieth century remarkable
discoveries were made in the pharmacological treatment of epilepsy. More effective and
far safer agents became available. At the beginning of the century only bromides and
barbiturates were available, then just after mid century the benzodiazepines appeared,
then towards the end of the century a whole host of newer and still safer agents, such as
topiramate, were developed.

But an interesting reflection may be had in regard to great Art- this frequently stems from
the most abject adversity of the human condition - Michelangelo Merisi da Caravaggio,
Vincent Van Gogh, Jacques Louis David, Mark Rothko all being cases in point. Great Art
rarely arises in situations of pampered privilege and security. It was the terrible
adversity and hurt that made Frida Kahlo the great Artist that she was, and for her
suffering the whole of humanity has been left the richer for it.



TOPIRAMATE

Introduction
Topiramate is a unique anticonvulsant agent.
It is an effective anticonvulsant as either monotherapy or adjunctive therapy.

Topiramate can also be used in the prevention of migraine, though its mechanism of
action in this regard is unknown.

History

Topiramate was synthesized in 1979 by Bruce E. Maryanoff and Joseph F. Gardocki
during their research work at McNeil Pharmaceutical.

It was introduced into clinical practice in 1996.

Chemistry

Topiramate is classified as a sulfamate substituted monosaccharide.

It is derived from D-fructose and is structurally unrelated to other antiepileptic drugs
Classification

There is no general consensus on the classification of anticonvulsant drugs, in part due to
the wide structural variation as well as the wide variation in the mechanisms of actions of

these agents.

The precise mechanisms of action of the non-barbiturate and non-benzodiazepines agents
are imperfectly understood.

Many agents probably have more than one action, and individual specific actions can
overlap between agents.

In the broadest terms modern anticonvulsant agents can be divided into the barbiturates,
the benzodiazepines and other agents.

1. Barbiturates:
The principally used agents are:
° Phenobarbitone
° Primidone

2. Benzodiazepines:



The principally used agents are:

° Diazepam
° Midazolam
° Clonazepam

3. Other antiepileptics:

These agents include:

° Carbamazepine ° Perampanel
° Ethosuximide ° Pregabalin

° Gabapentin ° Sulthiame

° Lacosamide ° Tiagabine

° Lamotrigine ° Topiramate
° Levetiracetam ° Valproate

° Oxcarbazepine ° Vigabatrin

° Phenytoin ° Zonisamide

Preparations

Topiramate as:

Tablets:

° 25 mg, 50 mg, 100 mg, 200 mg.
Capsules:

° 15 mg, 25 mg, 50 mg.

Mechanism of Action

In epilepsy, topiramate:

° Stabilises presynaptic neuronal membranes by blocking voltage-dependent
sodium channels.

) Enhances the activity of GABA on postsynaptic chloride channels.



Carbonic anhydrase inhibition:
° Topiramate inhibits some isoenzymes of carbonic anhydrase.

This pharmacological effect is much weaker than that of acetazolamide, a known
carbonic anhydrase inhibitor.

This action is not thought to be a major component of the antiepileptic activity of
topiramate.

Migraine prophylaxis:
° The mechanism of action of topiramate in migraine prophylaxis is unknown.

Pharmacodynamics

Topiramate is an effective anticonvulsant as either monotherapy or adjunctive therapy.
No evidence of tolerance to topiramate has been demonstrated in humans.
Topiramate can also be used in the prevention of migraine.

Pharmacokinetics

Absorption:

° Topiramate is administered orally.
Oral bioavailability is around 80%
Distribution
° Topiramate is distributed into the total body water
° Protein binding is low at 13 - 17%.
° Topiramate can cross the human placenta.
° Topiramate is distributed into human breast milk

Metabolism and excretion:

° Topiramate is mainly excreted unchanged in the urine.
° Smaller amounts are metabolized by a number of pathways.
v Topiramate does not have any clinically relevant metabolites .

° Topiramate is not a potent inducer of drug metabolising enzymes.



° When topiramate is given with enzyme-inducing drugs, metabolism becomes the
major clearance mechanism, and the proportion of topiramate excreted unchanged
in the urine is reduced.

Clearance may be increased by in particular by phenytoin and carbamazepine.

° Elimination half-life is around 21 hours

Indications

Indications include:

1. Anticonvulsant for:

) Focal (partial) seizures with or without secondary generalisation

) Generalized tonic-clonic seizures (monotherapy or adjunctive treatment)

) Seizures associated with Lennox-Gastaut syndrome (adjunctive treatment)
2. Migraine prevention:

° Topiramate is also used in the prophylaxis of migraine at lower doses than

those used for epilepsy.

Contra-indications/precautions

These include:
1. Hypersensitivity to topiramate

2. History of psychiatric disorders:

° Topiramate has been associated with many psychiatric adverse effects.
3. Risk factors for nephrolithiasis:
° e.g. hypercalciuria / personal or family history.

There is an increased risk of nephrolithiasis; ensure adequate hydration
4. Predisposition to acidosis (e.g. renal or severe respiratory disease)
° May increase risk of metabolic acidosis.

5. Renal impairment:



° Reduced starting and maintenance dose may be needed if the CrCl is <70
mL/minute.

A longer interval between dose adjustments may also be required

6. Women
° Women should consider using contraception
Pregnancy *

Topiramate is a category D class drug with respect to pregnancy.

Category D drugs are those drugs which have caused, are suspected to have caused or
may be expected to cause an increased incidence of human fetal malformations or
irreversible damage. These drugs may also have adverse pharmacological effects.
Specialised texts should be consulted for further details.

Very little is known about the possible teratogenic effects of topiramate in humans.

Limited data suggests that there is no increased risk of major congenital malformations
from topiramate exposure during pregnancy compared with maternal exposure to other
anticonvulsants or disease states such as migraine, epilepsy and diabetes.

However, a few studies have found maternal exposure to topiramate during the first
trimester may be associated with an increased risk of cleft lip microcephaly and
hypospadias. Combination with other antiepileptic agents may be associated with an
increased risk of congenital malformations.

If treatment with topiramate is required during pregnancy, use the lowest effective dose
and consultation with a neurologist for further advice is recommended.

A careful prenatal examination, which may include maternal serum levels of a-
fetoprotein to detect fetal neural tube defects and a detailed ultrasound at the 18th to 20th
week of gestation looking for malformations are recommended.

Studies have observed a decline in plasma concentration of topiramate during pregnancy.
Dosage adjustment may be required to ensure adequate seizure control is maintained.

Topiramate has also been found to be associated with reduced birth weight and length,
without significantly affecting gestational age at delivery.

Infants exposed to enzyme-inducing antiepileptic medicines (e.g. topiramate,
phenobarbital, primidone, carbamazepine, phenytoin or oxcarbazepine) in utero are at an
increased risk of haemorrhagic complications within 24 hours of birth.

Despite insufficient evidence, maternal oral supplementation of vitamin K, 10mg per day,
in the last 4 weeks of pregnancy has been used to minimise the risk of haemorrhage in the



newborn. Neonatal intramuscular vitamin K administration at birth and close monitoring
of the newborn is recommended.

There is no data with respect to the long term behavioural and cognitive development in
children exposed to topiramate in utero.

Breast feeding

There is limited information available following the use of topiramate during
breastfeeding.

Topiramate is excreted into the breast milk, but no serious adverse reactions have been
reported in breastfed infants.

However, a case report of topiramate-induced diarrhoea in a 2 month old breastfed infant
has been described.

Women who choose to breastfeed their healthy full-term infant while taking topiramate
should use the lowest effective dose and observe the breastfed infant for excessive
drowsiness, diarrhoea, poor feeding and sleeping pattern changes.

Adverse Effects

Adverse effects can include:
1. GIT symptoms:

° Nausea/ vomiting
2. Weight loss.

3. Headache

4. Fatigue/ lethargy
5. Tremor
6. Dizziness/ ataxia

Less commonly:

7. Neuropsychiatric symptoms:
) Cognitive impairment
° Psychosis or psychotic symptoms

° Speech disturbance



Rarely

10.

Dosing

° Behavioural problems in children

Acute myopia and angle-closure glaucoma:

° This tends to resolve upon discontinuation of treatment.

Loss of sweating:

This may predispose to hyperthermia.

This risk is increased:

° In hot weather

° If combined with other drugs with this effect, e.g. anticholinergics.
Metabolic acidosis:

Topiramate weakly inhibits renal carbonic anhydrase, which commonly leads to a
dose-related decrease in serum bicarbonate concentrations and rarely to

hyperchloraemic, normal anion gap, metabolic acidosis.

Chronic untreated metabolic acidosis may increase risk of:

° Kidney stones

° Osteomalacia

° Osteoporosis

° In children; rickets and reduced growth rate.

Daily doses of 50 mg or more should be taken in 2 doses.

Epilepsy, monotherapy:

Adults:

Initially, 25 mg once daily at night.
Then increase daily dose at intervals of at least a week by 25 - 50 mg.
Maintenance, 50 mg twice daily.

Maximum dose is 500 mg daily.



Some patients with refractory forms of epilepsy however, have tolerated doses of
1,000 mg/day.

Children:

° Initially 0.5 - 1 mg/kg (up to 25 mg) once daily at night.
Then increase daily dose at intervals of at least a week by 0.5 - 1 mg/kg.
Maintenance, 3 - 6 mg/kg daily in 2 doses.
Maximum 500 mg daily.

Migraine prevention:

Initially, 25 mg once daily at night.
Then increase daily dose at intervals of at least a week by 25 mg, according to response.
Maintenance, 25 - 50 mg twice daily.

Renal impairment:

CrCl <70 mL/minute, halve the usual initial dose and then titrate according to response.

Monitoring:

Topiramate can be administered without routine monitoring of plasma concentrations as
clinical studies, have shown that there is no consistent relationship between plasma
concentrations and efficacy nor adverse events.



Guillermo Kahlo, self portrait, silver gelatin print, c. 1907, Museo Frida Kahlo.
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