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EDITORIAL

Anticonvulsant drugs and mental symptoms: a review

HISTORICAL INTRODUCTION

Deterioration of the mental state in epilepsy has been commented on since antiquity. Temkin (1971)
quotes Aretaeus as saying that epileptics were 'languid, spiritless, stupid, unsociable. . .[and] slow
to learn from torpidity of the understanding and the senses. . .'. Nearer to the present time Gowers
(1885) comments 'the mental state of epileptics frequently presents deterioration. . . .In its slighter
forms there is merely defective memory. . .in more severe degree there is greater imperfection of
intellectual power. . .'. Upholding the view that seems to have been predominant in the latter part
of the last century he attributed this deterioration to the underlying epilepsy. Other authors supported
this view quoting, for example, studies which showed that institutionalized epileptics had low IQ's
(Fox, 1924). However, a distinct paradox remained. History has many examples of highly intelligent
epileptics who did not deteriorate with their illness - Pliny, Caligula, Petrarch, Caesar, Napoleon
and Handel to name but a few. Guerrant et at. (1962) have reviewed the changing concepts of the
nature and frequency of mental changes in epileptics in the last century, culminating in the present
view that the majority of patients have normal mental states and in those in whom deterioration
occurs many different factors may operate, although the relative importance of each of these (under-
lying brain disease, the effects of seizures, genetic factors, psychosocial factors and drugs) is still a
matter of uncertainty and disagreement. Guerrant et al. comment that a minority of authors have
occasionally implicated a deleterious effect of anticonvulsant drugs, but generally this has been
doubted, apart from well-recognized sedative effects, and not submitted to investigation. More
recently, with increasing recognition of some of the chronic metabolic and neuropathological effects
of anticonvulsant therapy (Reynolds, 1975a), and the development of techniques for measuring
serum anticonvulsant levels (Woodbury et al., 1972), more serious attention is being directed at the
possible role of such therapy in the precipitation of mental symptoms. In this paper it is our intention
to critically review the scattered literature on this subject, a task which, to our knowledge, has not
previously been undertaken.

THE STUDIES OF LENNOX

Lennox (1942) looked specifically at the problem of mental deterioration and epilepsy and his studies
represent the first systematic attempt to investigate the role that anticonvulsants play in this process.
In a paper entitled 'Brain injury, drugs and environment as causes of mental decay in epilepsy', he
tried to assess what drugs had been used in a series of 1245 epileptic patients, and what effects these
drugs had on their seizures and mental state. He examined five possible causes for mental deteriora-
tion: (1) heredity; (2) brain injury antedating the onset of seizures; (3) psychological handicaps; (4)
epilepsy itself; and finally (5) drugs. He estimated that anticonvulsant drugs were incriminated in this
process in 15% of his cases and comments that 'many physicians in attempting to extinguish
seizures only succeed in drowning the finer intellectual processes of their patients. . . .The intelligent
and individualistic use of anticonvulsant drugs should not and does not impair the patient's mind.'
At the time Lennox undertook his study, bromides, phenobarbitone and a variety of proprietary
remedies were the only drugs available for the treatment of epilepsy, and his findings indicated that
phenobarbitone was the most effective anticonvulsant, and that it impaired mental processes the
least.

Writing on the same subject 18 years later, Lennox still implicated the same five causes but now
held that anticonvulsants were only responsible for approximately 5% of the cases of mental
deterioration which he encountered (Lennox & Lennox, 1960).
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TABLE 1
SUMMARY OF STUDIES OF PSYCHOLOGICAL FUNCTION IN RELATION TO ANTICONVULSANT DRUGS

Author

Somerfeld-Ziskind
& Ziskind

Loveland et al.

Royo & Martin

Chaudhry & Pond

Wapner et al.
Booker et al.
Guey et al.

Hutt el al.
Rosen

Tchicaloff &
Gaillard

Soulayrol & Roger
Idestrom et al.
Reynolds &
Travers

Holdsworth &
Whitmore

Browne et al.

Date

1940

1957

1959

1961

1962
1967
1967

1968
1968

1970

1970
1972
1974

1974

1975

n

100

26

3

28

36
17
25

4
20

20

100
35
57

117

37

Subjects

Ep

Ep

Ep

Ep

Ep

Normal
Ep

Normal

Ep

Ep

Ep
Normal
Ep

Ep

Ep

Con-
trol

Yes

Yes

No

Yes

Yes
Yes
N o

Yes
No

No

No
No
No

No

No

Duration
of study

2 years

3 months

Variable

6 weeks
6 days
Average 7
months

1 month
_

—

—
1 day

—

8 weeks

Drugs Serum levels

Phenobarbitone —

Phenobarbitone —
D.P.H.
Primidone
Phenobarbitone —
D.P.H.
Primidone
Mesantoin
Phenobarbitone —
D.P.H.
Primidone
Phenobarbitone —
D.P.H. —
Ethosuximide —

Phenobarbitone 'Therapeutic'
D.P.H. —

Phenobarbitone —
D.P.H.
Ethosuximide —
D.P.H. 'Subtherapeutic'
Phenobarbitone 'Therapeutic'
D.P.H.
Phenobarbitone —
Others not
specified

Ethosuximide 'Therapeutic'

Effect on
mental state

None

None

Impaired

None

None
None
Impaired

Impaired
Improved on with-
drawing medication

Impaired

Impaired
Impaired
Impaired

None on educational
outcome

No impairment
Improved in 17

In view of these observations of Lennox, and with the introduction of diphenylhydantoin (DPH)
in 1938, and subsequently a succession of other anticonvulsant drugs, many studies of drug effects on
mental processes may have been expected. However, while the acute effects of the new drugs were
soon noted and recorded, chronic toxic side-effects, especially with regard to mental changes, seem
to have received scant attention. In retrospect, it does not seem unlikely that such mental effects may
occur. Thus epilepsy, more often than not, is a lifelong disorder. It requires continuous medication
over a considerable number of years and treatment is often initiated in the early years of life, and
hence may influence a developing nervous system. It is also known that chronic toxicity with anti-
convulsants may permanently affect neural structures. Thus there are reports of persistent residual
ataxia, attributed to cerebellar atrophy, and of peripheral neuropathy following anticonvulsant
therapy (Reynolds, 1975a). The few studies of mental side-effects that have included psychometric
techniques will be discussed, where possible, by considering individual drugs separately. A summary
of these papers appears in Table 1.

STUDIES OF INDIVIDUAL DRUGS
Bromides

At one time the main therapy for epilepsy, bromides have ceased to be drugs of clinical importance
in recent years and will therefore not be discussed. That these drugs were capable of adversely
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affecting the mental state is illustrated by the fact that bromism accounted for 4 % of admissions to
psychopathic hospitals in the early part of this century (Merritt, 1955).

Phenobarbitone

In the 1920s and 1930s the prevalent view was that phenobarbitone had no adverse effect on mental
function, other than its soporific action, as is emphasized, for example, in the clinical reports of
Grinker (1929) and Barnes & Fetterman (1938).

A controlled trial by Somerfeld-Ziskind & Ziskind (1940) in 100 patients also included a battery
of six psychological tests. Although the control population of this study is inadequate, and the
statistics are sparse, they state with confidence: 'This study indicates that phenobarbital in doses of
0-1 g two or three times a day can be given without resultant deterioration of intellect.' Wapner et al.
(1962) examined 36 epileptic children between the ages of 8 and 12 and a control group of matched
normal children, assessing their intelligence and learning abilities before and after six weeks of
treatment with phenobarbitone. They found no statistical difference in the performance of the
children at the two test periods. They interestingly report that initial performance on a T/stylus maze
was superior in the control group, but the net gain in the two groups in this index during the period
of the trial was in fact the same. In contrast to these negative findings, Tchicaloff & Gaillard (1970)
in a psychometric study of 20 epileptics found a correlation between dose of phenobarbitone and
impaired performance on some subtests of the WA1S. They clearly implicate the drug as responsible
for this deterioration. A one month study by Hutt et al. (1968) on normal adults also suggested that
phenobarbitone impairs performance in certain psychological tests of perceptual-motor behaviour,
i.e. key pressing, vigilance, verbal learning and speech rate, as will be discussed later in the section
on anticonvulsant drug levels.

It is widely known and taught by paediatricians that phenobarbitone may precipitate or aggravate
behaviour disorders or hyperkinetic syndromes in children, e.g. Ounsted (1955), but curiously we
have been unable to trace any objective study of this phenomenon.

Diphenylhydantoin (DPH)

Many of the early clinical reports following the introduction of DPH in 1938 suggested a positive
psychotropic effect of the drug leading to improved alertness, mood, behaviour and sociability. It
seems to us likely that such effects resulted from improved seizure control and reduction of pre-
viously heavy doses of phenobarbitone. A direct psychotropic effect is not generally recognized now
except in some parts of the United States where a new interest in treating some forms of psychiatric
illness with the drug has emerged following its apparently successful use in a millionaire (e.g.
Turner, 1967; Simopoulos et al., 1974).

It was soon recognized that acute toxic doses of DPH had adverse effects on the mental states of
epileptics leading to a confusional state, sometimes referred to as delirium, encephalopathy or
psychosis and associated with neurological signs of toxicity, especially nystagmus and ataxia. The
early literature is reviewed by Finkelman & Arieff (1942) who described four cases of their own, and
the whole syndrome has been well reviewed by Roseman (1961). The very high blood levels of DPH
associated with the acute confusional state are emphasized by Kutt et al. (1964).

In relation to possible chronic effects Booker et al. (1967) employed a battery of psychological
tests in a controlled study in 17 normal students who were given 100 mg of DPH three times daily
or a placebo for six days. No consistent effects attributable to the drug were found.

Rosen (1968) comments that decreased intellectual performance may be a complication of long-
term DPH therapy in some epileptics in view of his observations in 20 such patients in whom school
work performance improved rapidly when the drug was discontinued for various reasons. The im-
provement was associated with corresponding changes in WAIS, Bender Gestalt and other tests of
intellectual and perceptual performance, but few details were given.

IdestrSm et al. (1972) in a 24-hour study of normal students found some correlation between serum
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DPH levels and some measures of impairment of concentration and psychomotor performance, as
will be discussed later in the section on anticonvulsant serum levels.

Ethosuximide

Using a test/retest situation the effects of this drug were assessed in 25 children with petit mal by
Guey et al. (1967). At the start of the experiment the children were receiving other anticonvulsants
which were continued. The children were then reassessed after a period of several months on ethosuxi-
mide. The authors claimed that this drug caused psychic disturbance which affected both the intel-
lectual and affective spheres, the former mainly showing as memory and speech disturbances. These
effects were seen most markedly in older patients and in those who were receiving higher doses of
the drug. This study, however, must be interpreted with caution for several reasons: (1) 15 of their 25
patients were mentally retarded; (2) the patients were receiving other drugs at the time of the trial;
(3) they did not include a control group for comparison. The importance of proper controls in such
a study as this is paramount, especially as it has been shown that EEG spike/wave activity of petit mal
epilepsy may be correlated with impaired visual-motor performance (Goode et al., 1970). An im-
portant feature that the study again emphasizes, however, is the necessity to explore as many in-
dividual components of intellectual functioning as possible. Thus if an overall assessment is taken
such as, for example, full scale IQ, verbal IQ, or performance IQ, significant differences may not be,
and in fact were not, obtained. More subtle subtests, however, may yield significant results and in
this investigation the subtests in which significant differences emerged were comprehension, memory
and spatio-temporal perceptual difficulties. In a more extended study of 100 patients with petit mal
epilepsy receiving ethosuximide, Soulayrol & Roger (1970) confirmed their earlier findings and con-
clude that intellectual efficiency falls significantly in most of the children treated with the drug.

However, in a recent controlled study of 37 epileptic children with petit mal, Browne et al. (1975)
reported no deleterious effects of 'therapeutic' blood levels of ethosuximide on psychometric per-
formance over a period of 8 weeks. Furthermore, the performance of 17 of these patients improved,
probably associated with the very good control of seizures achieved. They discuss several possible
explanations for the discrepancy between their own and Guey et al.'s findings. Earlier, Smith et al.
(1968) reported beneficial effects of the drug on verbal and full scale IQ scores, but not motor per-
formance or personality, in non-epileptic children with learning disorders and 14 and 6/sec positive
spikes on the EEG.

Carbamazepine

Adverse effects on the mental state have rarely been reported with this relatively newer anticonvul-
sant (Reynolds, 19756). Indeed, great interest has centred around the possibility that this drug has
direct psychotropic properties, especially in view of its structural relationship to tricyclic anti-
depressants. The conflicting literature on this aspect has been reviewed by Dalby (1975). In our
opinion the case for a direct psychotropic effect is unproven and may in part be based on a failure to
recognize the adverse effects of the older anticonvulsants on mental processes. Most of the reports
claiming such properties indicate that phenobarbitone and/or DPH were gradually reduced or stopped
and the type of mental change attributed to carbamazepine is remarkably similar to the effects of
such withdrawal, i.e. improved alertness, drive, concentration, mood and sociability, with reduced
irritability. We are unaware of any reports of such benefit when carbamazepine has been used as the
first or only drug in the treatment of epilepsy, nor during the treatment of trigeminal neuralgia with
the same drug.

STUDIES NOT SEPARATING DRUGS

Loveland et al. (1957) in a extensive study of 26 epileptic patients on anticonvulsant drugs, assessed
their psychological abilities over a period of three months in a test/retest situation. From a battery
of psychometric tests they were able to derive 2000 separate items on which statistical analyses were
possible. Only 44 of these were significant and their general conclusion was that the drugs admini-
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stered had little or no effect on their total adjustment to their environment. However, there was no
control for the dose of the various drugs given. Furthermore, the majority of their patients were
already receiving their anticonvulsants for some years prior to the study and it is perhaps not sur-
prising that no decline in performance was seen over a subsequent three month period. Only five
patients were not on medication at the initial testing. On retesting this group improved less in their
delayed recall than in their matched controls.

Royo & Martin (1959) described three epileptic children who were given full psychological testing
while receiving anticonvulsant therapy with multiple drugs. They suggest that anticonvulsants not
only lower intellectual efficiency in general, but have a particularly impressive effect on visuo-
perceptive and visuo-spatial discrimination. These effects they considered to be due to 'ill-balanced
therapy'.

Chaudhry & Pond (1961) in their controlled study of 28 epileptic children who showed intellectual
deterioration (as measured by decline in IQ scores) found no evidence to implicate anticonvulsants
as a cause for this and suggested that the deterioration was related to seizure frequency. However,
drug intake was assessed using a rating scale which assumed that 60 mg of phenobarbitone was
equivalent to 100 mg of DPH and 0-5 g of primidone.

In contrast, Tchicaloff & Gaillard (1970) reported that phenobarbitone and DPH together do
impair mental function, and on tests of visuo-spatial performance significant cumulative effects of
the drugs were observable. Kerfriden (1970) supported their conclusions and stated that anticon-
vulsant medication seems to be an obstacle to learning in the epileptic child.

Holdsworth & Whitmore (1974), on the other hand, in a study of 117 epileptic children at ordinary
schools, found no difference in educational outcome according to whether or not phenobarbitone was
being prescribed. No indication is given of the dosages employed or what other drugs were being
taken. Educational performance was assessed on questionnaires completed from interviews with
teachers, without specific testing of the children.

STUDIES INCLUDING SERUM ANTICONVULSANT LEVELS

A significant factor in stimulating interest in the effects of anticonvulsants on mental processes has
been the development of techniques for the measurement of serum anticonvulsant levels. Con-
ventionally, the drugs have been administered by increasing the dose until seizures are controlled or
until toxic signs are produced, when the dose is marginally reduced. The first sign of toxicity is
usually thought to be nystagmus, and some have even considered it desirable that nystagmus should
be present in a patient receiving anticonvulsant medication (Haerer & Grace, 1969). With the ability
to detect anticonvulsants in the serum, 'therapeutic' and toxic levels have recently been defined for
several anticonvulsants (see Woodbury et al., 1972). It is now apparent that intoxication is better
correlated with serum level than with daily dosage. Thus, for example, side effects of DPH were
reported as being absent with serum levels below 15/jg/ml, mild in 15% of patients with serum
levels between 15 and 30 /tg/ml, and severe in 50 % of patients with levels of over 30 /<g/ml (Buchthal
& Svens'mark, 1971). Kutt et al. (1964) reported a close correlation between individual signs of
toxicity and serum levels of DPH, nystagmus occurring in the range of 14-25 /tg/ml, ataxia between
30 and 40//g/ml and mental confusion only above 40/*g/ml. Other evidence, however, does not
reveal such a precise relationship. Individual variation is apparent and not all patients exhibit the
classical signs of toxicity (Reynolds, 1970).

Subacute or chronic diphenylhydantoin encephalopathy

Although a confusional state, sometimes referred to as encephalopathy, delirium or psychosis has
long been recognized as an acute toxic effect of DPH associated with other clear neurological
evidence of toxicity such as nystagmus and ataxia (Finkelman & Arieff, 1942; Kutt et al., 1964;
Glaser, 1972), the measurement of serum levels of the drug has recently revealed that a subacute or
chronic reversible impairment of intellectual function, awareness and mood due to the drug may
easily be overlooked due to the absence of the classical signs of toxicity.
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Husby (1963), who measured serial blood levels of the drug in 151 patients over a period of 5-18
months, noted the insidious development of depression in three and dementia in two, associated with
serum concentrations between 34 and 58 /*g/ml. Some had mild disturbance of gait but nystagmus
was not recorded and the mental symptoms disappeared on reduction of therapy. Frantzen et al.
(1967) and Reynolds (1970) also noted a much broader concept of the psychiatric and neurological
complications of insidious DPH toxicity as a result of blood level measurements. Intellectual
deterioration, depression and aggravation of behaviour disorders were included in the spectrum
encountered. Impairment of drive and initiative, psychomotor slowing and lowering of mood were
particularly common according to Reynolds (1970).

Examples of this encephalopathy have been stressed particularly in children, in whom nystagmus
and ataxia may not occur, especially in the presence of pre-existing brain damage or mental retarda-
tion, and in whom further deterioration in intellectual function may be overlooked, or mistakenly
regarded as part of an underlying progressive neurological disease which may be responsible for the
fits (Patel & Crichton, 1968; Rosen, 1968; Logan & Freeman, 1969; Weiss et al., 1969; Prensky et al.,
1971). Further examples in adults have been reported by Perlo and Schwab (1969) and Reynolds &
Travers (1974). Sometimes the encephalopathy may be associated with unusual neurological signs
including involuntary movements (Kooiker & Sumi, 1974; McLellan & Swash, 1974) which may
further perpetuate a vain search for underlying neurological disease. A modest rise of CSF protein
may be found (Rawson, 1968). Although blood levels of the drug are nearly always in the toxic
range, this syndrome may occasionally occur with 'therapeutic' levels (Glaser, 1972).

The above evidence suggests that serious effects on mental function may occasionally occur with
toxic levels of DPH in the absence of more classical signs of toxicity. Delay in recognition of such
toxicity may occur unless serum anticonvulsant levels are measured. Other, more recent evidence
suggests the possibility that mental symptoms, albeit of a more subtle kind, may occur with blood
levels below the generally recognized toxic range, especially if therapy is prolonged. Reynolds &
Travers (1974) studied a group of 57 outpatient epileptics on chronic therapy with DPH and pheno-
barbitone. Intellectual deterioration, psychiatric illness or personality change and psychomotor
slowing were recorded as present or absent on the basis of clinical assessment and (in 50 %) psycho-
metric studies. After excluding those patients with overt drug toxicity, gross cerebral lesions, or
mental symptoms preceding the onset of epilepsy, those patients with mental symptoms were found
to have significantly higher concentrations of both phenobarbitone and DPH than patients without
such mental changes (with the single exception of phenobarbitone in relation to psychomotor
slowing where the trend was similar but not statistically significant). That this was not merely a
reflexion of more frequent seizures, and hence higher dosage of drugs, was made less likely when
similar diiferences were noted in patients with infrequent seizures (less than one a month). In the
groups with mental changes the mean serum levels of both DPH and phenobarbitone were within the
range generally regarded as 'therapeutic' (i.e. 10-20//g/ml for DPH; 15-35 /^g/ml for phenobarbi-
tone), although a wide scatter was also encountered. The implication is that in some patients drug
effects on mental processes may occur in patients not only in the absence of physical signs of toxicity
but also with serum levels not generally regarded as toxic. It is emphasized that considerable in-
dividual variation in tolerance to the mental effects of the drugs exists and that apart from the level
of the drug in the serum the duration of therapy may be important.

Other evidence that mental effects may occur at relatively low or 'therapeutic' levels is to be
found in the studies of Hutt et al. (1968) and Idestrom et al. (1972) in normal volunteers. In four
normal adults treated with phenobarbitone for up to one month the former authors found corre-
lations between blood levels of the drug (which reached 'therapeutic' levels) and impairment of
various measures of perceptual-motor performance, including key-pressing, vigilance, verbal learning
and speech rate. Some tests, e.g. the Gibson spiral test, were impaired only at high levels (> 25 n%\
ml) of the drug, but others, e.g. key-pressing and verbal learning, were increasingly impaired in pro-
portion to the blood level. They reinforce the point that a broad spectrum of tests must be sampled
before a drug can be said to have significant effects and that the difficulty and duration of the task
as well as social constraints are important in assessing performance. For example, in a 30-minute
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test for vigilance, no deterioration was detected in the first 10 minutes, but thereafter decline in
performance was rapid. Similar studies in larger numbers of subjects and in epileptic patients would
seem to be indicated.

Idestrom et al. administered only three doses of DPH to normal students and at 24 hours found
some correlation between blood levels of the drug, which were 'subtherapeutic', and some measures
or ratings of concentration and psychomotor performance, including reaction time and critical
flicker fusion.

METABOLIC EFFECTS OF ANTICONVULSANTS RELATED TO MENTAL SYMPTOMS

Another factor which has focused attention on the possible adverse effect of anticonvulsants on
mental processes has been the increasing recognition in recent years of several metabolic complica-
tions of chronic therapy with these drugs and especially their impact on folate metabolism. This
aspect has been reviewed in detail elsewhere (Reynolds, 1975a) and will only be summarized here.
Although anticonvulsant megaloblastic anaemia is rare, evidence of disturbed folate metabolism
can be detected in the majority of drug-treated epileptic patients as reflected by a fall in serum, red
cell and, of particular importance, CSF folate levels. The three major anticonvulsants, DPH,
phenobarbitone and primidone have been incriminated and there is an inverse relationship between
anticonvulsant and folate levels in serum and CSF, but the mechanism of this effect of the drugs is
uncertain. Epileptic patients with mental illness have, as a group (but not in every case), signi-
ficantly lower folate levels (and higher drug levels - see above) than epileptic patients with normal
mental states. It is likely that the severity and duration of the deficiency as well as other predisposing
factors (e.g. genetic, brain damage, psychosocial) determine whether or not mental changes occur.
No specific diagnosis has been incriminated but patients with dementia have the lowest folate
values of all. Evidence that treatment with folic acid may improve the mental state (and aggravate
seizures) in some patients has been conflicting, but the position has been complicated by a con-
siderable blood-brain barrier mechanism for the vitamin. The type of mental change reported with
vitamin therapy (increased alertness, drive, concentration and mood) is similar to that seen following
withdrawal of anticonvulsant therapy. There is also evidence that severe folate deficiency in
nonepileptic patients may occasionally produce mental and other neurological symptoms.

Evidence that anticonvulsants influence the metabolism of indoleamines and catecholamines,
leading to increase in CSF 5HIAA and HVA has recently been demonstrated in epileptic patients
(Chadwick et al., 1975). The importance of monoamines in mental function is widely recognized and
the possible relevance of these changes, and their relationship, if any, to the disturbed folate meta-
bolism in epileptic patients is currently being investigated (Reynolds et al., 1975).

Of several other metabolic consequences of anticonvulsant therapy none have so far been linked
with mental changes, although it would not be surprising if such evidence emerged. For example,
there is equivocal evidence that the drugs may affect the metabolism of vitamin B6; and the many
possible metabolic ramifications of the liver enzyme inducing properties of the drugs have only
recently been appreciated.

EPILEPSY AND PSYCHOSIS

The subject of the relationship between epilepsy and schizophrenia-like psychoses has been reviewed
by Davison & Bagley (1969) and only brief reference will be made to it here, because of the possible
influence of anticonvulsant therapy in the genesis of the psychosis in some cases. It has been variously
suggested that epilepsy and schizophrenia are biologically antagonistic (Meduna, 1937), have an
increased association (Slater et al., 1963) or occur together by chance. Reynolds (1968) has suggested
that if allowance is made for the precipitation of psychosis in epileptic patients by anticonvulsant
drugs and the precipitation of fits in schizophrenia by phenothiazines then the balance of evidence
may indeed favour Meduna's hypothesis, at least in some cases. There are many reports of psychosis
occurring in epileptic patients at a time when seizures are under much better control (see Reynolds,
1968; Roger et al., 1968; Wolf, 1973), sometimes associated with so-called 'forced normalization'
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of the EEG (Landolt, 1958), although undoubtedly this does not apply to all patients. There is also
some evidence that a similar inverse relationship occurs between seizure frequency and depression in
some patients (Betts, 1974). The role of anticonvulsant drugs in this phenomenon deserves further
investigation as it has implications for an understanding of the relationship between epilepsy and
mental illness and also the mechanism of action of ECT (seizures) in psychiatric illness.

SUMMARY AND CONCLUSION

Many, but not all, of the studies and case reports that have been reviewed in this paper suggest that
anticonvulsant medication may have an adverse effect on the mental processes of epileptic patients,
quite apart from any indirectly beneficial effects from controlling seizures. Some evidence suggests
that subtle mental changes may occur in patients even with blood levels of the drugs that are within
or below presently accepted 'therapeutic' ranges, especially if duration of therapy is taken into
account. Other evidence suggests that in some patients overt psychiatric illness or intellectual
deterioration may occur, especially if blood levels are high, and that this may easily be overlooked if
other signs of toxicity are absent, as may occur. It is apparent from Table 1 that there is a dearth
of well-controlled studies which include adequate numbers of patients, studied for a prolonged
period of time applying a broad spectrum of objective psychological measurements, and including
blood level estimates of the various drugs. It is important that seizure control is not achieved at the
expense of deteriorating social and psychological functioning of the patients, and that a proper
balance is struck between the benefits and hazards of therapy. It is clearly desirable, therefore, both
for the patient and the physician, that the effects of anticonvulsants on mental processes should be
better defined. Patients who may be particularly susceptible to such effects need to be identified.
Comparative tests are needed between the conventional anticonvulsant drugs such as phenobarbi-
tone, DPH and primidone and newer anticonvulsant drugs. Likewise the effects of a single drug as
opposed to multiple drugs needs assessment.

In view of the delay in recognizing so many of the chronic effects of anticonvulsants (Reynolds,
1975a) it is germane to consider whether other drugs utilized in neuropsychiatric illness may have
long-term adverse effects on mental function. Thus psychotropic drugs, in the same way as anticon-
vulsants, may be used for long periods of time and tend to be liberally prescribed. It is already
known that chronic phenothiazine therapy may result in permanent dyskinesia and it would not
surprise us if adverse mental effects (in addition to the beneficial ones) emerged with the long-term
use of these and other psychotropic drugs (see, for example, Pollack, 1970).

Over 30 years ago Lennox (1942), referring to the effects of medication on the mental state of
epileptic patients, stated 'strangely enough, properly controlled observations of the side effects of
drug therapy seem to be lacking.. .the careful study of the effect of anticonvulsant drugs on the
intellectual processes of normal and epileptic persons is long overdue'. These comments are still
pertinent today. It is hoped that this review will stimulate more awareness of and research into this
neglected problem.
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