Chapter 32

Drugs

The psychopharmacological agents or psycho-
tropic drugs are those having primary effects
on psyche (mental processes) and are used for
treatment of psychiatric disorders.

During the past 70 years psychiatric treat-
ment has witnessed major changes due to the
advent of drugs which can have specific salu-
tary effect in mental ilinesses. Before 1950s
psychiatric treatment was mostly confined to

providing custodial care in mental asylums,
which has changed t
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came the tricyclic and MAO inhibitor anti-
depressants in 1957-5g and covered another
group of psychiatric patients, Man
atypical antipsychotics, selectiy
reuptake inhibitors (SSRIs) and other anti-
depressants have beep introduced since the
1980s. These are now more frequently used,
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Categorization of psychiatric disorders is often not clear gy
The criteria adopted

overlap in individual Patients. Neverthe.
less, broad divisions have to be made,
of predominant manifestations, ¢

principal categories are:
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ous distortion of thought, beha
reality and of perception (delusi
Is inexplicable misperception and misevaluation; the patient
may be unable tg meet the ordinary demands of life.

(a) Acute ang chro

nic organic brain syndromes (cogni-
tive disorders) Sych as delirium and dementia with psy-
chotic features; some toxic or pathological basis can often
be defined. Prominent features are confusion, disorientation,
defective memory,

disorganized thought and behaviour.
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ANTIPSYCHOTIC DRUGS
(Neuroleptic drugs)

2 SYSTE M
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[ Phenothiazines |

[ ]
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‘Flupenthixol i |

Aliphatic Piperidine | [Piperazine Wm o,
side chain side chain | |side chain | ?92'1()\”“(18 :01a 'd%
Chlorpromazine ’ Thioridazine [ Triﬂuoperqzine ‘ Pimozide 1Qu:t?ap'"&
Triflupromazine L 1 Fluphenazine ‘ Loxapine ‘Aripi;p ne |
b ) - | Levosulpirig, 'xZiprasirS’nl‘
Butyrophenones | =il f Amisulp?]?e
Haloperidol [ZOte -me"de
Trifluperidol
Penfluridol

Many more drugs have been marketed in other

countries but do not deserve special mention.
Pharmacology of chlorpromazine (CPZ) is
described as prototype; others only as they

differ from it. Their Comparative features are
presented in Table 32.1.

PHARMACOLOGICAL ACTIONS

1. CNS Effects differ i
individuals,
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ech? lozapine-]ike atypical ones) have potent
(6-““]3 t ¢ 7 receptor blocking action (see p. 453
receptor subtypes)- Antipsychotic
od correlation with their
iy 10 receptor. Phenothiazines
caﬁathioxauthenes also block D1, D3 and D4
ﬂﬂcepmrs, put there is no correlation of such
;Ockade with their antipsychotic potency.

¢ projections to the

glockade of dopaminergi
emporel and prefrontal areas constituting the
imbic system’ and 1n mesocortical areas b

probably responsible for the antipsychotic action.
This contention is strengthened by the obser-
ution that drugs which increase DA activity
(amphetamines, Jevodopa, bromocriptine) induce
or exacerbate schizophrenia. Moreover, the
dopamine receptor population has been found to
be greater in the brains of untreated psychotics,
ad higher DA levels have been detected in the
mileus accumbens, caudate nucleus and putamen
of schizophrenics. A ‘dopamine hypothesis of
Sthizophrenia’ has been propounded envisaging
2’? ‘;}:eracltivity in limbic area to be responsible
" ovz disorder. Ac,cor'dmgly, blockade of
amipsyc;acpwty in ]]rI?blC area produces thp
ol (;Ec effegt, Wh.lle that in basal ganglia
telayeq o ¢ parkinsonian adverse effects. .The
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Telroneg an?tlve increase 1n the_ firing of DA
Wsides 4 DA turnover, which gra'dua.lly
S”pervenes as 4 8ot _Of persistent inactivation
' the eme the drug is continued, corresponding
Yl g thergence of the therapeutic effect as
extrapyramidal side effects.
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. However, DA overactivity in the limbic arca
is not the only abnormality in schizophrenia.
()l.hcr monoaminergic (5-HT) as well as amino-
flcld (glutamate) neurotransmitter systems may
in addition be affected. That LSD and other
mc?ole hallucinogens are SHT, receptor agonists
points to a role of brain serotonergic system in
§chizophrenia. It has been found that DA activ-
fty in prefrontal cortex is actually diminished
in schizophrenia; but this has been correlated
to the cognitive impairment and other negative
symptoms. Only the positive symptoms (hallu-
cinations, aggression, etc.) appear to be closely
linked to DA overactivity in mesolimbic areas,
but not the negative symptoms (apathy, cognitive
deficit, social withdrawal, etc). There is some
evidence that hypofunction of NMDA glutamate
receptors in the brain could also be contributing
to schizophrenia. Not withstanding the above,
reduction of dopaminergic neurotransmission is
the major mechanism of antipsychotic action.
The DA hypothesis fails to explain the
antipsychotic activity of clozapine and other
atypical antipsychotics which have weak D2
blocking action. However, these drugs have
significant 5-HT, and o, adrenergic blocking
action, and some are relatively selective for
D4 receptors. Thus, antipsychotic property may
depend on a specific profile of action of the
drugs on several neurotransmitter receptors.
Positron. emission tomography (PET) studies
of D2 and other receptor occupancy in brains
of antipsychotic drug treated patients have
strengthened this concept.
Dopaminergic blockade in pituitary lacto-
tropes causes hyperprolactinemia, while that 1n
CTZ is responsible for the antiemetic action.

2. ANS Neuroleptics have varying degrees
of o adrenergic blocking activity which may
be graded as:
CPZ = triflupromazine = thioridaziné =
fluphenazine > haloperidol > trifluoperazing |
> pimozide, i.e. more potent compounds |
have lesser & blocking activity.
Anticholinergic property of neuroleptics 18 weak

and may be graded as:

i
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thioridazine > CPZ > triflupromazine

> trifluoperazine = haloperidol. ‘ o
The phenothiazines have weak H -antihistaminic
and anti-5-HT actions as well.

3. Local anaesthetic Chlorpromazine is as
potent a local anaesthetic as procaine. Howevgly
it is not used for this purpose because of its
irritant action. Other antipsychotic drugs have
weaker/no membrane stabilizing action.

4. CVS Neuroleptics produce hypotension
(primarily postural) by a central as well as
peripheral action on sympathetic tone. The
hypotensive action is more marked after parenteral
administration and roughly parallels the a
adrenergic blocking potency. Hypotension is
not prominent in psychotic patients, but is
accentuated by hypovolemia. Partial tolerance
to the hypotensive action develops after chronic
use. Reflex tachycardia accompanies hypotension.
High doses of CPZ directly depress the heart
and produce ECG changes (Q-T prolongation
and suppression of T wave). CPZ exerts some
antiarrhythmic action, probably due to mem-
brane stabilization. Arrhythmia may occur in
overdose, especially with thioridazine,
5. Endocrine Neuroleptics consistently inc-
rease prolactin release by blocking the inhibitory
action of DA on pituitary lactotropes. This
may result in galactorrhoea and gynaecomastia.
Secretion of pituitary hormones including GH,
gonadotropins and ADH is reduced by CPZ, and
ACTH response to stress is subdued. However,
clinically significant consequences are infrequent,
Though in general, antipsychotic drugs do
not affect blood sugar level, CPZ and few oth-
ers have the potential to impair glucose toler-
ance or aggravate diabetes, as wel| ag elevate
serum triglycerides. This is often associated with
weight gain, which may be a causative factor
along with accentuation of insulin resistance.

Tolerance and dependence

Tolerance to the sedative and
actions develops within days or
maintenance doses for therapeutj

hypotgnsive
weeks, byt
¢ effect in
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most psychotics remain fairly Unchang, g
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years, despite increased DA u'mover " Ovgy ;/
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brain. The antipsychotic, extry 0

pyramidal ;h(: ‘;‘
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other actions based on DA ant
display tolerance.

Neuroleptics are hedonically (pertainin
pleasure) bland drugs, lack reinforCing effto
so that chronic recipients do not exhibi; d:ct “
seeking behaviour. Physical dependen%‘{ !
probably absent, though some manifestatio:\s k
on discontinuation have been considereq With%
drawal phenomena.

PHARMACOKINETICS

Oral absorption of CPZ is somewhat unpredictahl, |
and bioavailability is low. More consistent effecy
are produced after i.m. or i.v. administratioy,

It is highly bound to plasma as wel] g tissue
proteins; brain concentration is higher thap plasma
concentration. Volume of distribution, therefore, i
large (20 L/kg). It is metabolized in

liver, Mmainly
by CYP 2D6 into a number of metabol;

tes.

The acute effects of a single dose of Cpz
generally last for 6-8 hours. The elimination
t/2 is variable, but mostly is in the range of
18-30 hours. The drug cumulates on repeated
administration, and it is possible to give the
total maintenance dose once 2 day. Some
metabolites are active. Moreover, the duration
of clinical benefit is much longer relative to
the elimination t%; probably because of tight
binding to the D2 receptors. The metabolites
are excreted in urine and bile for months after
discontinuing the drug. X

The broad features of pharmacokinetics of
other neuroleptics are similar.

Dose: 10-100 mg TDS, oral/im; max 800 mg/day. b
CHLORPROMAZINE, LARGACTIL 10, 25, 50, 100 mg 0.
5 mg/5 ml and 25 mg/ 5 ml syr., 50 mg/2 ml inj.

DISTINCTIVE FEATURES OF
NEUROLEPTICS

; n
Antipsychotic drugs differ in potency afI;:cts-
their propensity to produce different €

. | ) s . annet
This is summarized in a comparative m
in Table 32.1.
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prug A’7“";§;;’/1;’;’0)"05@ Relative activty
v Extrapyramidal - Sedative  Hypoten- Antiemetlic
: sive
Chlorpromazing 100400 ++ ot e ++
2.' TrifIUD"Omazme 50-200 P bt o ur
J 3. Tm'oridazine 100—-400 + o ik i
. Tiifluoperazin® 2-20 ot " g ik
5. F,uphenazine 1-10 et " x e
6. Haloperidol 2-20 P N " ot
7. Trifluperidol 1-8 i " o e
8. Flupenthixol 3-15 ety % N +
9. Pimozide 2-6 ot + + +
10. Loxapine 20-50 S + ot N
11. Clozapine 100-300 _ i - _
12. Risperidone 2-8 o " " N
43. Olanzapine 2.5-20 + ey _
14. Quetiapine _ 50-400 + " b S .
15. Aripiprazole 5-30 + + % _
40-160 + + + -

16, Ziprasidone
+to +++ indicates increasing intensity of that action;

_indicates absence of that action

1. Triflupromazine An aliphatic side chain
phenothiazine, somewhat more potent than
CPZ Used mainly as antiemetic; it frequently
produces acute muscle dystonias in children;

especially when injected.
[ SIQUIL 10 mg tab, 10 mg/mi inj. ,
2. Thioridazine A low potency phenothiazine
having marked central anticholinergic action.
Incidence of extrapyramidal side effects is very
' low. Cardiac arrhythmias and interference with
male sexual function are more common. Risk

of eye damage limits long-term use.
Dose: 25-100 mg 1-3 times 2 day.

MELOZINE, MELLERIL, THIORIL 25, 50, 100 mg tabs.
8. Trifluoperazine, fluphenazine These are
Zf?sp;teﬂcy piperqzipe side chain Pheno'thia-
HyDo.te h?y have minimum autor.lomlc actilons.
thresho]ndsmn’ seda'tlop and lowering of seizure
0 impaiy are not significant. They are less ’hke] y
ypersensjgll{cose: tollerance, cause jaundice or
- IVity reactions. However, extrapyra-

| midg] o CX1l
‘ markeds_lde effects and tardive dyskinesia arc

Triﬂu .
Fluphgﬁe”i'mei TRINICALM, NEOCALM 1, 5, 10 mg tab.
Azine: ANATENSOL 1 mg tab, 2.5 mg/5 ml elixir

~

Fluphenazine decanoate can be given as

a depot i.m. injection every 2—4 weeks In
uncooperative psychotics.

ANATENSOL DECANOATE, PROLINATE 25 mg/ml inj.
4. Haloperidol 1t is the most commonly
used typical antipsychotic; has high potency
and pharmacological profile resembling that
of piperazine substituted phenothiazines.
It produces few autonomic effects, is less
epileptogenic, does not cause weight gain,
jaundice is rare. Haloperidol is the preferred
drug for acute schizophrenia, Huntington’s
disease and Gilles de la Tourette’s syndrome.
Parenteral formulation for i.m, use in acute cases
is available. It is metabolised by CYP3A4 and
9D6 both. Elimination t% averages 24 hours.
Dose: 1-10 mg BD.

SERENACE, SENORM 1.5, 5, 10 mg tab, 5 mg/ml inj.,
HALOPIDOL 2, 5, 10, 20 mg tab, 2 mg/ml oral lig, 10 mg/

m! drops.
5. Trifluperidol 1t is similar to but slightly

more potent than haloperidol.
Dose: 0.5 mg/day initially increase up to 8 mg/day.
TRIPERIDOL 0.5 mg tab, 2.5 mg/ml inj.
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G. Penfluridol An exceptionally long acting
neuroleptic, recommended for chronic schizo-
phrenia, affective withdrawal and social mal-
adjustment.

Dose: 20-60 mg oral (max 120 mg) once weekly; SEMAP,
FLUMATP, PENFLUR 20 mg fab.

7. Flupenthixol This thioxanthine is less
sedating than CPZ; indicated in schizophrenia
and other psychoses, particularly in withdrawn
and apathetic patients, but not in those with

psychomotor agitation or mania. Infrequently
used now.

FLUANXOL 0.5,1,3 mg tab, FLUANXOL DEPOT 20 mg/
ml inj.

8. Pimozide Ttisa selective DA antagonist with
little adrenergic or cholinergic blocking activ-
ity. Because of long duration of action (several
days; elimination 114 4860 hours) after a single
oral dose, it is considered good for maintenance
therapy but not when psychomotor agitation is
prominent. Incidence of dystonic reactions is low,
but it tends to prolong myocardial APD and carries
risk of arthythmias. It has been particularly used

in Gilles de la Tourett’s syndrome and in ticks.
Dose: 2-6 mg/day.

ORAP, NEURAP, PIMODAC 2, 4 mg tab.

9. Loxapine A dibenzoxazepine having CPZ
like DA blocking and antipsychotic activity. The
actions are quick and short lasting (t% 8 hr).

No clear cut advantage over other antipsychot-
ics has emerged.
Dose: 10-50 mg BD.

LOXAPAC 10, 25,50 mg caps, 25 mg/5 m} lig.

10. Levosulpiride This substituted benzamide
is chemically related to the prokinetic drug
cisapride, but has selective D2 receptor blocking
activity. In addition to being an antipsychotic,
it retains prokinetic property. Levosulpiride is
indicated in schizophrenia, anxiety, as wel]
as in gastroesophageal reflux, irritable bowe]

syndrome and peptic ulcer,
Dose: 25-100 mg OD-TDS

‘ LESURIDE 25 mg tab; 75 mg SR tab; 25 mg/2 m] inj; NEXI-
| PRIDE 25, 50,100 mg tab; 75, 150 mg SR taby 25 mg/2 ml in,

ATYPICAL (Second generation)
ANTIPSYCHOTICS

These are newer (second generation
chotics that have weak D2 b]

) antipsy.
ocking but potent

.o ® g (
5-HT, antagonistic activity, Exl®‘

effects arc minimal, and atypical amip:dm i,
tend to improve the impaire COgnitivé fc i olac
in psychotics. uncti()n Pr

_ _ risper!
1. Clozapine 1t is the first atyp:

i . YPica] , than
psychotic; pharmacologncally distinct

and related drugs in that it has
blocking action, produces few/ne
symptoms; tardive dyskinesia is rare anq Folacr
level does not rise. Both Positive ang nega:-tm
symptoms of schizophrenia are improyeg allve
clozapine is the most effective drug in refraqél
schizophrenia, 1.e. patients not reSponding ¢
typical neuroleptics may respond g it, T
differing pharmacological profile may pe due g
its relative selectivity for D4 receptors (Which
are sparse in basal ganglia) and additiona] S-HT
as well as o adrenergic blockade. Tt g Quite
sedating, moderately potent anticholinergic, but
paradoxically induces hypersalivation. Significan
H, blocking property is present.
Clozapine is metabolized by CYP1ay,
CYP2C19 and CYP3A4 Into active and Inac-
tive metabolites with ap average t¥ of 1)
hours. Its major limitation is higher incidence
of agranulocytosis (0.8%) and other blood
dyscrasias: weekly monitoring of leucocyte
count is required. Metabolic complication like
weight gain, hyperlipidemia and precipitation
of diabetes is another major limilation. High
dose can induce selzures even in nonepileptics.
Other side effects are sedation, unstable BP,
tachycardia and urinary incontinence. Few cases
of myocarditis have been reported which start
like flu but may progress to death. Because of
the above risks, clozapine is used as a reserve
drug in refractory schizophrenia.
Dose: 25-100 mg/day, max 300 mg/day.
LOZAPIN, SIZOPIN, SKIZORIL 25, 50, 100 mg tabs.

2. Risperidone Another compound whos
antipsychotic activity has been ascribed tod:
combination of D2 + 5-HT, receptor blOCkan.
In addition, it has high affinity for a., OLZ'bauter
H, receptors: blockade of these may Contrltural
to efficacy as well as side effects 11.ke I~)§Sit is
hypotension. However, BP can rise ! otent
given with a SSRI Risperidone is more pl side
D2 blocker than clozapine; extrapyramida
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-/IC;_(;I')’:IOW doses (<6 mg/day).

e s . .
| levels rise disproportionately during

py. but it is less epileptogenic

oftects

»I-olntfi'one thera ‘
0zapine, though frequently causes agita-
M Weight gain and incidence of new-onset
“_‘m',[,g s less than with clozapine and it is
dl_f‘hL :;lecté‘d as the first line drug in schizo-
oﬂil:]{; qow. Caution has been issued about
i}:]llll;ascd risk of stroke in the elderly.
g
RESPIDO
| mgml oral lig.
3, Olanzapine Tl?is atyp_ical antipsychotic;
resembles clozapine in blocking multiple mono-
pminergic (D2, 5-HT,, a,, o) as well as
muscarillic and H, receptors. Both positive and
jegative symptoms of schizophrenia are im-
rc;ved. A broader spectrum of efficacy covering
schizo-affective disorders has been demonstrated,
and it 18 approved for use in mania.
Olanzapine is a potent antimuscarinic, pro-
duces dry mouth and constipation. Weaker D2
blockade results in few extrapyramidal side
effects and little rise in prolactin levels, but is
more epileptogenic than high potency pheno-
thiazines. It causes weight gain and carries a
higher risk of impairing glucose tolerance or
worsening diabetes as well as elevating serum
triglyceride. These metabolic complications have
discouraged its use. Incidence of stroke may
be increased in the elderly. Agranulocytosis has
not been reported. Olanzapine is metabolized
by CYPIA2 and glucuronyl transferase. The

t2 is 24-30 hours.
Dose: 5-20 mg/day.
OLEANZ 2.5, 5, 7.5, 10 and 20 mg tab, 10 mg/amp inj,

OLACE, 0ZAP 2.5, 5, 7.5 mg tab.

4 Quetiapine This new short-acting (t%2 6
hO‘Urs) atypical antipsychotic requires twice
Sa]]y dosing. It blocks 5-HT,,, 5-HT,, D2,
}'(;c(]f? and H; receptors in the brain, but D2

Ing activity js Jow: extrapyramidal and
)c/)ﬁpmla.cﬁ”aemic side effects are minimal,
COmm\c/,er’ 1t is quite sedating (sleepiness is 2
0se isn Side effect), and major portion of daily
Patien, 8iven at night, This may help psychotic

S Who are unable to sleep well. Postural

s Cl'l

han cl

-3 mg

I\ SIZODON, RISPERDAL 1, 2, 3, 4 mg tabs,
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h.yp()lcnsi()n can occur, especially during dose
Utration. Urinary retention/incontinence are
!‘cporlcd in few patients. Weight gain and rise
in blood sugar are moderate, and it causes some
degree of QTe prolongation, risking arrhyth-
mia only at high doses. There is evidence of
efficacy of quetiapine in acute mania as well
as in bipolar depression, because of which it is
frequently selected for maintenance therapy. It
is metabolized mainly by CYP3A4; can interact

with macrolides, antifungals, anticonvulsants, etc.
Dose: Initially SO mg/day, increase gradually as needed
upto 400 mg/day.

QUTIPIN 25, 50, 100, 200 mg tabs, 50, 100, 200, 400 mg

SR tabs., SEROQUIN, SOCALM 25, 50, 100, 200 mg tabs.

5. Aripiprazole This atypical antipsychotic

is unique in being a partial agonist at D2 and

5-HT, , receptor, but antagonist at 5-HT, receptor.

The high affinity but low intrinsic activity of

aripiprazole for D2 receptor impedes dopami-

nergic transmission by occupying a large fraction |

of D2 receptors but activating them minimally. ‘

It is not sedating, may even cause insomnia.

Extrapyramidal side effects, hyperprolactinaemia

and hypotension are not significant. Little ten-

dency to weight gain and rise in blood sugar

has been noted. A moderate prolongation of Q-Tc

interval occurs at higher doses. Frequent side

effects are nausea, dyspepsia, constipation and |

light-headedness, but not antimuscarinic effects.
Aripiprazole is quite long-acting (t/2 ~ 3 |

days); dose adjustments should be done after

2 weeks treatment. It is metabolized by CYP3A4

as well as CYP2D6; dose needs to be halved in

patients receiving ketoconazole or quinidine, and

doubled in those taking carbamazepine. Aripiprazole

is indicated in schizophrenia with positive and

negative symptoms. It is also useful in treatment

resistant depression as an augmenting agent, and

as maintenance drug in bipolar disorder.
Dose: Initially 10 mg OD, increase upto 30 mg OD.
ARPIZOL, ARIVE 10, 15, 20, 30 mg tabs, ARILAN 15,

30 mg tabs.

6. Ziprasidone Another atypical antipsychotic
with combined D2 + 5-HT, 0 * H, + o,
blocking activity. Antagonistic action at 5-HT
+ agonistic activity at 5-HT,, receptors along

e —————
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With moderately potent inhibition of 5-HT and
NA reuptake indicates some anxiolytic and
antidepressant property as well, Like other
atypical antipsychotics. ziprasidone has low
propensity to cause extrapyramidal side effects
or hyperprolactinacmia. 1t is mildly sedating,
causes modest hypotension and is less likely
10 cause weight gain or blood sugar cleva-
tion. Nausea and vomiting arc the common
side effects but it lacks antimuscarinic effects.
More importantly, a dose-related prolongation
of Q-T interval occurs imparting potential to
induce serious cardiac arrhythmias, especially
m the presence of predisposing factors/drugs.

The t% of ziprasidone is ~8 hours; needs
twice daily dosing. In comparative trials, its
efficacy in schizophrenia has been rated equiva-

lent 1o haloperidol. It is also indicated in mania.
Dose: 20-40 mg twice daily, max 160 mg/day.

AZONA. ZIPSYDON 20, 40, 80 mg tabs.

7. Amisulpiride This congener of Sulpiride
1s categorized with the atypical antipsychotics
because it produces few extrapyramidal side
effects and improves many negative symptoms
of schizophrenia as well. However, similar to
typical neuroleptics it retains high affinity for
D2 (and D3) receptors and has low-affinity for
5-HT, receptors. 1t also produces hyperpolac-
tinemia. Amisulpiride is not a sedative. Rather,
insomnia, anxiety and agitation are common
side effects, and antidepressant property has
been noted. Risk of weight gain and metabolic
complications is low, but Q-T prolongation
has been observed, especially in predisposed
elderly patients. Amisulpiride is absorbed orally

and mainly excreted unchanged in urine with
a t'% of 12 hours.

Dose: 50-300 mg/day in 2 doses for schizophrenia with
predommant negative symptoms, Also for acute psychosis
200400 mg BD.

SULPITAC, SKIZOTUS, AMAZEO 50, 100, 200 mg tabs.

8. Zotepine Another atypical antipsychotic with dopamine
D2+D1, 5-HT,, o adrenergic and histamine H, receptor block-
ing activities. 11 also inhibits NA reuptake. Like
of the class, it benefits both positive and negativ
of schizophrenia, but is rated less effective than clozapine,
Extrapyramidal side effects are less prominent than wigh
typical neuroleptics, but more than clozapine. Hyperpro-
lactinemia is noted. Zotepine lowers seizure threshold and

other drugs
¢ symptoms

DRUGS ACTING ON CENTRAL NERVOUS SYSTEM

incidence of scizures is increased at high doses e
hyperglycacmia and dyslipidemia are likely
Common side cffeets are weakness, he
hypotension.
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Absorption after oral ingestion g 200d
metabolism s extensive. The climination t
Zotepine is approved for use in schizoph
not offer any specific adv
in the UK.
Dose: Initially 25 mg TDS; increase upto 100
ZOLEPTIL, NIPOLEPT 25, 50 mg tabs,

Asenapine and Jloperidone
with no specific advantage.

mgTDs,
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ADVERSE EFFECTS

Antipsychotics are very safe dry
or infrequent doses: deaths from overdose gy,
almost unknown. However, side effects ap,
common and often limit their yse,

g5 1n sing|,

l. Based on pharmacological actions
(dose related)

1. CNS Drowsiness, lethargy, mental confusion:
more with low potency typical antipsychotics and
some atypical ones like quetiapine and clozapine,
Tolerance to sedative effect may develop. Other
side effects are increased appetite and weight gain
(not with haloperidol); aggravation of seizures
in epileptics; even nonepileptics may develop
seizures with high doses of some antipsychotics
like clozapine and occasionally olanzapine.
However high potency, phenothiazines, risperidone,
quetiapine, aripiprazole and ziprasidone have
little effect on seizure threshold.

2. CVS Postural hypotension, palpitation, inhi
bition of ejaculation (especially with thioridazine)
are due to o adrenergic blockade; more common
with low potency phenothiazines. Q-T prolongation
and cardiac arthythmias are a risk of overdose
with thioridazine, pimozide and ziprasidone.

3. Anticholinergic Dry mouth, blurring f’t
vision, constipation, urinary hesitancy in eldﬁ lly.
males (thioridazine has the highest prOpﬁnsuyt)\;
absent in high potency agents. Dry mO-L;e
and constipation is common with Olan.zaptlim;
Some like clozapine induce hypersaliva due
despite anticholinergic property, probably

10 central action.
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except risperidone, do not appreciably
x;-olactin levels.

Metabolic eff_ects Elevation of blood
gu.gal' and triglyceride -levels as a consequence
;,f”chronic t1_1erapy with certain antipsychot-
ics is @ Major concern now. Low potency
henothiazines (CPZ, thioridazine) and some
atypical antipsychotxcs., parFicularly olanzapine
qnd clozapine have high risk of precipitating
diabetes or worsening it. High potency drugs
Jike trifluperazine, fluphenazine, haloperidol

and atypical antipsychotics like risperidone,
aripiprazole and ziprasidone have low/no risk,
The mechanism of this effect is not clear; may
be due to weight gain and/or accentuation of
insulin resistance. e

Raised triglyceride level is another conse-
quence of insulin resistance. Cardiovascular
mortality among schizophrenics is higher;
increased use of atypical antipsychotics may
be a contributory factor.

6. Extrapyramidal disturbances These are
the major dose-limiting side effects; more
prominent with high potency drugs like flu-
phenazine, haloperidol, pimozide, etc., least
with thioridazine, clozapine, and all other
atypical antipsychotics, except higher dose of

risperidone. The extrapyramidal effects may be
Categorized into:

raise

(g) Parkinsonism with typical manifesta-
Hons—rigidity, tremor, hypokinesia, mask like
e, shuffling gait; appears between 1-4 weeks
?fft;her-apy and persists unless dose 1s re.ducefl.
ant; ) ls. not possible, one of the anticholinergic
r‘3ntlljarkmsoni,an drugs may be given con'cur—
to ag' Chéngmg the antipsychotic, espeCIal.ly
ffecti atyplcal_ agent, may help. Though. quite
ne V¢, routine combination of the anticholi-

BIC from the start of therapy in all cases

ANTIPSYCH(\TIC AND AN TIMANIC

R = e

DRUGS

1S not justifie
o L justified, because they tend to worsen
mory and impair intellect, in addition 10 W

dry m‘outh and urinary retention., Levodopa is |
hot effective since D2 receptors are blocked. ‘t
A rare form of extrapyramidal side effect is
perioral tremors “rabbit syndrome’ that generally
occurs after a few years of therapy. It often
responds to central anticholinergic drugs.
(0) Acute muscular dystonias Bizarre muscle
Spasms, mostly involving linguo-facial muscles
: grimacing, tongue thrusting, torticollis, locked
Jaw; occurs within a few hours of a single dose
or at the most in the first week of therapy. It is
more common in children below 10 years and
In girls, particularly after parenteral adminis-
tration; overall incidence is 2%. It lasts for one
to few hours and then resolves spontaneously.
One of the central anticholinergics, prometha-

zine or hydroxyzine injected i.m. clears the
reaction within 10-15 min.

(c) Akathisia Restlessness, feeling of discom-
fort, apparent agitation manifested as a compelling
desire to move about, but without anxiety, is

seen in some patients between 1-8 weeks of
therapy: upto 20% incidence. It may be mistaken
for exacerbation of psychosis. The mechanism
of this complication is not understood; no
specific antidote is available. A central anti-
cholinergic may reduce the intensity in some

cases; but a benzodiazepine like clonazepam or

diazepam 1s the first choice treatment of the
motor restlessness. Propranolol is more effec-
tive; may be given to non-responsive cases.
Most patients respond to reduction in dose of
the neuroleptic or changeover to an atypical
antipsychotic like quetiapine.

(d) Malignant neuroleptic syndrome It
occurs rarely with high doses of potent agents.
The patient develops marked rigidity, immobil-
ity, tremor, hyperthermia, semiconsciousness,
fluctuating BP and heart rate; myoglobin may
be present in blood. The syndrome lasts 5—1¢
days afler drug withdrawal and may be fatal
The neuroleptic must be stopped promptl
and symptomatic treatment instituted. Thoug!
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. ' 4. Mvocarditis  Few cases have ()CCUN‘Qd .

inereic action of the neuroleptic may IR Wiy
lopaminergie action ol PUSED T clozapine.

nvolved in the causation of this syn o

icholinergics are ol no \\e\\): \.\\\rz\.\'u\\"\‘ge INTERACTIONS

weolene may b\encﬁ\. B\'o‘n:ocnp\\m m e 1. Neuroleptics potentiate all CNg depress

ses has been found usetul ~ hygrotics, -~ alcoh()\, bt
antihistaminics. Overdose symptomg may o,
2. Neuroleptics block the actions of 1eV0d0ur.
and direct DA agonists in parkinsonigy, .
3. Antihypertensive action of clonidine ang
methyldopa is reduced, probably dye to Centry
o, adrenergic blockade.

degeneration along with supersensitivity to DA. It 4. Phenothlazm.es and oth;rs are p en

is accentuated by anfticholinergics and tempora\.'- mdgcers——no significant P armacokmen.c inter.
ly suppressed by high doses of the neuroleptic  actions occur. Enzyme inducers (barblturates’
(this should not be tried except in exceptional anticonV\%lsants) can reduce blood levels of
circumstances). An incidence of 10-20% has neuroleptics.

been reported after long term treatment. This
reaction is uncommon with clozapine, quetiapine USES

and other atypical antipsychotics. The dyskinesia 4. Psychoses

may subside months or years after withdrawal Schizophrenia The antipsychotics are use q
of therapy, or may be lifelong. There is no primarily in functional psychoses. They have ap
satisfactory solution of the problem.

indefinable but definite therapeutic effect in all
Recemiy forms of schizophrenia: produce a wide range
have been approved by US-FDA for symptomatic treatment  Of symptom relief. There is no difference in the
of tardive dyskinesia. They act by depleting presynaptic
stores of DA.

efficacy of typical and atypical antipsychotics

against positive symptoms (hallucinations, delu-

7. Miscellaneous Weight gain often occurs due sions, disorganized thought, restlessness, insomnia,
to long-term antipsychotic therapy, sugar and anxiety, fighting, aggression) but for negative
1ipids may tend to rise, Blue pigmentation of Symptoms (apathy, loss of insight and volition,

) Tardive dyskinesia 1t occurs late in \hcmp‘y,.
ometimes even after withdrawal of the \\@\\\'9\0\)\\0.
nanifests as purposeless involuntary facial z.\nd
limb movements like constant chewing, poutmg,
puffing of cheeks, lip licking, choreoathetoid
movements. 1t is more common in elderly women,
and is a manifestation of progressive neuronal

angg
anq

POOr enzyy,,

two vesicular monoamine transporter 2
(VMAT?2) inhibitors Deutetrabenazine and Valbenazine

exposed skin, corneal and lenticular opacities,
retinal degeneration (more with

emotional blunting, affective flattening, poverty
thioridazine)  of speech, social withdrawal) the atypical ones
occur rare\y after long-term use of high doses are more effective. Antipsychotics also tend to
of phenothiazines. restore affective and motor disturbances and
\\. Hypersens‘\t'w‘\ty reactions Thege are
not dose related.

help upto 90% patients to lead a near non“?l
life in the society. However, intellect and cogni-
1. Cholestatic Jjaundice with portal 'mﬁ\traﬁon; tion are lite benefited. Some patients do not
2-4% incidence; occurs between 24 weeks of
starting therapy. It callg

respond, and virtually none responds completely.

for withdrawal of the  Antipsychotics ar
drug; resolves slowly. More common with low d
potency p\\enothiazines;

€ only symptomatic treatment,
rare with haloperidot.

O MOt remove the cause of illness; long-term
2. Skin rashes, urtic

(even life-lon

. d.
g) treatment may be requ;'ly
. . o
aria, contact dermatiyis, Judgement, memory and orientation are
photosensilivily (more with Crz)y.
A Agranulocytosis is r

- . 1 Set

marginally improved. Patients with recent ot
of illness a

are; more COmMmon with -

: tter.
acute exacerbations respond bfoms
The goal of therapy is to relieve'symp

and functionally rehabilitate the patient.

clozapine.

|
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e of drug is largely empicical, guideq
Lh\m;.cseming symptoms, associated features
by fod state, and on the type of side effect
and Ttmm‘e acceptable in a particular patient
that ,‘l:eral. the atypical antipsychotics are belte{~
" :;‘L-atcd and more commonly used now thap
m[,tglder typical ones. Individual patients differ
F:ktheif response to diﬂ.’erent antipsychotics;

:hﬂ_e is no way to predict which patient will

respond better to W]\}Ch drug. The following

may help drug seléctlon: .

. Agitated, combative and violent
quetiapine, CPZ.

. Withdrawn and apathetic—trifluoperazine,
ﬂuphenazine, aripiprazole, ziprasidone.

. Ppatient with mainly negative symptoms and
resistant cases—clozapine is the most effec-
tive; alternatives are olanzapine, risperidone,
aripiprazole, ziprasidone.

. Patient with mood elevation, hypomania—hal-
operidol, fluphenazine, quetiapine, olanzapine.

+ Ifexirapyramidal side effects and risk of tardive
dyskinesia must be avoided —thioridazine,
clozapine or any other atypical antipsychotic.

+ Elderly patients who are more prone to seda-
tion, mental confusion and hypotension—a
high potency phenothiazine, haloperidol or
aripiprazole.

Currently, the newer atypical antipsychotics are
tried first and are more commonly prescribed.
Though, there is no convincing evidence of higher
efficacy, they produce fewer side effects and
heurological complications. They are preferable
for long-term use in chronic schizophrenia due
w0 low risk of tardive dyskinesia. Of the older,
"pical neuroleptics, the high potency agents,

“pecially haloperidol, are preferred over the
OW potency ones.

haloperidol,

Gilles de I Tourette syndrome  This disorder
? acterized by multiple motor or phonic tics
r;VOslt?h May be awkward or obscene) prev.alent
With }}I)amon,g children is treated sympt'oma'ucally
Supple thavioural therapy and traimr?g, often
eSpecinllle ted by typical antipsychotic drggs,
antj Y haloperidol or pimozide. Atyplcal

PSYchotics Jike risperidone and aripiprazole

<
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ha ‘
e also been found to help overcome the

compulsive tics.

A‘Cute Mania Antipsychotics are required in
high doses for rapid control of acute mania.
Fortunately, manic patients tolerate them very
Well. Haloperido!l or olanzapine may be given
1.5 beneficial effects become evident in 1-3
d.ays. Lithium or valproate may be started
simultaneously or after the acute phase. Such
combination therapy is more effective. The
antipsychotic may be continued for months or
may be withdrawn gradually after 1-3 weeks
when lithium or its substitute has stabilized the
mood state. For mania patients who are to be
treated orally, the current trend is to use one
of the atypical antipsychotics viz. olanzapine/
risperidone/aripiprazole or quetiapine to avoid
extrapyramidal side effects.

Bipolar disorder Some atypical antipsychotics
(olanzapine, aripiprazole, quetiapine) alone or
in combination with lithium/valproate, are also
now being used in the maintenance therapy of
bipolar disorder (see p. 478).

Organic brain syndromes Antipsychotic drugs
have limited efficacy in dementia and delirium
associated with psychotic features. They may
be used in low doses on a short-term basis.

One of the potent drugs is preferred to avoid
mental confusion, hypotension and precipita-
~ tion of seizures. Moreover, low potency drugs
(CPZ, thioridazine) have significant antimusca-
tinic property which may worsen delirium and
dementia. Haloperidol, risperidone, aripiprazole
or ziprasidone are mostly selected.
General comments The dose of antipsychoti
drugs has to be individualized by titration wit
the symptoms and kept at minimum. In chron
schizophrenia maximal therapeutic effect is se
after 2—4 months therapy. However, inject
neuroleptics control aggressive symptoms
acute schizophrenia over hours or a few do
Combination of two or more vamipsy.cho*
is not advantageous. However, a pa‘tlent
maintenance therapy with a nonsedative «
may be given additional CPZ or halope:
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by i.m. injection to control exacerbe

violent behaviour.
In a depressed

antidepressant may

a tricyclic/SSRI
be combined with relatively

: - : the
Jower dose of an antipsychotic. One Of]
acents is mostly used because they

ar disorder. Quetiapin€ is

because it 18 effective as
II. Benzodiazepines may be
¢ beginning.

psyeholic,

atypical
are effective 1n bipol
the preferred drug.
Il]O]lOthel'pr as wWe
added for brief periods in th .
Low dose maintenance Of intermitten_t regl-
mens of antipsychotics have been tried 10
relapsing cases. Depot injections, €.8. fluphena-
zine/haloperidol decanoate given at 24 week
intervals are preferable in many cases.
2. Anxiety Antipsychotics have antianxiety
action but should not be used for simple anxi-
ety because they produce psychomotor slowing,
emotional blunting, autonomic and extrapyramidal
side effects. Benzodiazepines are the primary
drugs used in anxiety. However, low dose of
quetiapine, risperidone or 0
found useful as adjuvants o SSRIs in g
ized anxiety disorder.
3. As antiemetic The typical neuroleptics are
potent antiemetics. They control a wide range
of drug and disease induced vomiting at doses
much lower than those needed in psychosis.
However, they should not be given unless the
cause of vomiting has been identified. Though
effective in morning sickness, they should
not be used for this condition. Neuroleptics
are not effective in motion sickness: probably
because dopaminergic pathway through the CTZ
is not involved. With the availability of 5-HT,
antagonists and other antiemetics, use of neu-
roleptics for control of vomiting has declined.

4. Other uses
(a) Topotentiate hypnotics, analgesics and anaes-

thetics:  such use is rarely justified now.

(b) Intractable hiccough: may respond to
parenteral CPZ.

(¢) Tetanus: CPZ is an alternative drug to
relieve skeletal muscle spasm.

(d) Alcoholic hallucinosis and Huntington's
disease are the other indications.

Janzepine have been
eneral-

DRUGS FOR MANIA AND BIPOLAR DlSORDER
!Lithiuﬁ i | Anticonvulsants | AtV_piCal
5C<"'b0“at°'1 | Sodium valproate | antipsychotie |
—— i Olanzapi

| Carbamazepine lanzapine

| Lamotrigine | Risperidone

i - RS Quetiapme

| Aripiprazole
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LITHIUM CARBONATE

Lithium is a small monovalent cation. In 1949

it was found to be sedative in animals and t<;

exert beneficial effects in manic patients.

In the 1960s and 1970s the importance of
maintaining a narrow range of serum lithium
concentration was realized and unequivocal
evidence of its clinical efficacy was obtained.
Lithium is a drug of its own kind to suppress
mania and to exert a prophylactic effect in
bipolar (manic) disorder at doses which have
no overt CNS effects. Lithium is established
as the standard antimanic and mood stabilizing
drug. However, over the past 2-3 decades, sev-
eral anticonvulsants and atypical antipsychotics
have emerged as equally effective and more
manageable alternatives to lithium.

Actions and mechanism

1. CNS Lithium has practically no acte
effects in normal individuals as well as in
bipolar patients. It is neither sedative nor ew
phorient; but on prolonged administration, it
acts as a mood stabiliser in bipolar disorder
Given to patients in acute mania, it graduall}’
suppresses the episode taking 1-2 weeks; €O
tinued treatment prevents cyclic mood change®
The markedly reduced sleep time of ma
patients is normalized. '

The mechanism of antimanic and mood 20"
lizing action of lithium is not known. Howevedri
the following mechanisms have been Propos
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\ID\ Neurotransmilter ‘
receptor (GPCR) ‘
f_)Ac\‘
ORDER PIF‘} .
i activation
/ G%Gq@
PIP
al
rChO’ﬁCs
‘Ine
ang LITHIUM
me
zole l \
T | nositol\ ¢
n 1949, v ‘
and to tRESPONSE=
(s. Fig. 32.1: Proposed mechanism of antimanic action of lithium
nce of P,p#Phosphatidyl inositol phosphate; PIP,—Phosphatidyl inositol bisphosphate; IP,—Inositol trisphosphate; IP—
ithiu nositol-1-phosphate; PLo—Phospholipase C; DAG—Diacylglycerol; PKc—ProteinKinase C; Gg—Coupling Ggprotein;
. m R_,Neurotransmitter receptor
1Ivocal
ained.
press
Ct in . Li* partly replaces body Na* and is nearly are the source of IP, and DAG, is reduced
have equally distributed inside and outside the cells (Fig. 32.1). The hyperactive neurones involved
ished (contrast Na* and K* which are unequally in the manic state may be preferentially = |
izing distributed); this may affect ionic fluxes affected, because supply of inositol from
sev- across brain cells or modify the property extracellular sources is meagre. Thus, lithium
otics of cellular membranes. However, relative to may ignore normally operating receptors, but
nore Na* and K* concentration, the concentration ‘search out’ and selectively, though indirectly, |
of Li* associated with therapeutic effect is dampen signal transduction in the overactive I
very low. receptors functioning through phosphati- i
+ Lithium decreases the presynaptic release of dyl inositol hydrolysis. In support of this I
NA and DA in the brain of treated animals hypothesis, it has been recently demonstrated I
ute . i ; o1 ; I
. without affecting 5-HT release. This may that .valproate? which ‘has Li* like effect in ;M
I correct any imbalance in the turnover of mania and bipolar disorder, also reduc§s ‘
e brain monoamines intraneuronal concentration of inositol in |
s 1 ' ' : -in by inhibiting de novo inositol I
er. The above hypothesis cannot explain why hunt]}?n _Elﬂm y g fl
Li" has not sufferin SHIUICSTs, _ ‘ I
1y fro " Eiftot 0 p?Op]e 5 1 . Several other mechanisms involving elements
- m mania, An attractive hypothesis has  ellive Lk PKe, glutamats |
> been put forward based on the finding that of neuronal signalling like ¢, glutamate, ’;‘
S lithium ; ; ’ arachidonate, etc. have also been proposed to f
ic hium in therapeutic concentration range L ’ f
inhibits hydrolvsis of inositol-1-phosphate explain lithium action. N -
: by inositobll i bl Ag a result, 2. Other actions Lithium inhibits the action
’1 the mOnoph.osphatase. . " of ADH on distal tubules in the kidney and |
: of thply of fiee inositol for fegenefe a diabetes insipidus like state. It
I: Membrane phosphatidyl-inositides, which ~ causes g

e ————————————
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476 DRUGS \\_\
. symptoms occur l'rcqucnlly whey

s N SCrUm
. . ; ‘ose metabolism ) o,
“ An insulin-like action on glucose exceed 1.5 mEQ/L. | .
is exerted. - o Lithium is excreted in sweat and g,
' is increased by lithium therapy. exere ‘ ' Saliyy
Leukocyte count is increased by mes  well, and secreted in breast milk, MO"her ay
- o . . . o] o . )l’]( R s , \'
Lithium inhibits rclease of thyroid hor B

- : ithi should not breastfeed.
resulting in feedback stimulation of thyroid lithium

through pituitary. Majority of Li' trcated patients  Adverse effects  Side effects are oy,

idi > mostly tolerable. Toxicit Mon,

remain in a state of compensated cuthyroidism, byt are 1 bl Tol Y ocou ;

§ | ccome clini- only marginally higher than ¢ :

but few get decompensated and become clin lcve:s y g herapeunc
cally hypothyroid. levels.

* Nausea, vomiting and mild diarrp,
initially, can be minimized by s
lower doses.

Lithium is well absorbed orally (pork o . Thirst and polyuria are experienced },
2-3 hours) and is neither protein bound nor patients

metabolized. It first distributes in extracellular * Fine tremors may occur even at therapeutic
water. then gradually enters cells and penetrates P

into brain, ultimately attaining a rather uniform
distribution in total body water. The CSF
concentration of Li* is about half of plasma
concentration. Apparent volume of distribution
at steady-state averages (.8 L/kg.

Lithium is handled by the kidney in much the
Same way as Na’. Nearly 80% of the filtered
Li" is reabsorbed in the proximal convoluted
tubule. When Na* is restricted, a larger frac-
tion of filtered Na* is reabsorbed, so is Li,
tending to raise serum Li*. After a single dose
of Li", its urinary excretion is rapid for 10-12
hours, followed by a much slower phase last-
ing several days. The t% of the latter phase is
16-30 hours. Renal clearance of lithium is 1/5
of creatinine clearance. On repeated medication,
steady-state plasma concentration is achieved in
5-7 days. Levels are higher in older patients
and in those with renal insufficiency,

There is marked individuya] variation in the
rate of lithium excretion, Thus, with the same
daily dose, different individuals attajp widely
different plasma concentrations, However, in any
individual the clearance remaing fairly constant
over time. Since the margin of safety is narrow,
monitoring of serum lithjum concentration jg
essential for optimising therapy; 0.5-0.8 mEq/L
1S considered optimum for maintenance therapy
in bipolar disorder, while 0.8-1.2 mEq/L s
required for episodes of acute m

Oca Oceyr
Pharmacokinetics and control of therapy tartmg at

Y Mogt

* CNS toxicity manifests ag plasma concen-
tration rises producing coarse tremors, gidg;.
ness, ataxia, motor incoordination, nystagmyg.
mental confusion, slurred speech, hyper-reflexj,
Overdose symptoms are regularly seen 4
plasma concentration above 2 MEq/L producing
muscle twitchings, drowsiness, delirium, comg
and convulsions. Vomiting, severe diarrhoes,
albuminuria, hypotension and cardiac arthyth-
mias are the other features of i toxicity.
Treatment 1t is symptomatic. There is no
specific antidote. Osmotic diuretics and sod.
bicarbonate infusion promote Li* excretion.
Haemodialysis is indicated if serum levels
are > 4 mEgq/L.

* On long-term use, some patients develop
renal diabetes insipidus. Most patients gain
some body weight,

* Goiter has been reported in about 4%.
This is due to interference with release of
thyroid hormone —» fall in circulating T,

T, levels — TSH secretion from pituitary
— enlargement (goiter) and stimulation 'Of
thyroid. Many patients remain euthyroid
few become hypothyroid. Lithium induce(i
goiter and hypothyroidism does not wal'rz.m
discontinuation of therapy; can be ea?lly
Managed by thyroid hormone supplementatzon_.

* Lithium js contraindicated during pr?ti

hancy: foetal goiter and other congenl (

ania, Toxicity
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aalitics. especially cardiac, can oceyr
:1!""””1‘1’0,-” is often hypotonic. \
' ,hci‘ﬂpc”lic lc.\vels, Li' can cause reduction
AV‘T—“"“VC amplitude. At higher levels, SA
of jo and A-V conduction may be depressed,
['::;Lﬂ,-rhythnﬂng are inﬂ“cquent. Lithium g
Cmm_amd,‘catc‘d in sick smus: syndrome,
| jthium can cause dermatitis and worsen acne.

the NV

nteractions

| Diuretics (rhiazide,_ﬂu‘osemidc) by causing
N‘3+ Joss promote prox1’mal tubular reabsorption
of Na© as well as Lt ~>.plaSI.na levels of
Jithium rise. Potgssmm sparing diuretics cause
milder Li* retention.

) Tetracyclines, NSAIDs and ACE inhibitors
;an also cause lithium retention.

3. Lithium reduces pressor response to NA.
4. Lithium tends to enhance insulin/sulfonylurea
induced hypoglycaemia.

5. Neuroleptics, including haloperidol, have
been frequently used along with lithium without
problem. However, sometimes, the combination
of haloperidol and lithium produces marked

fremor and rigidity.

Use
Lithium is used as its carbonate salt because
this is less hygroscopic and less gastric irritant
than LiCl. Lithium citrate is used in syrup
formulations,
LICAB, LITHOSUN 300 mg tab, 400 mg SR tab.
IUis generally started at 300-600 mg/day and gradually
ficreased to yield therapeutic plasma levels;
f ACUfe mania (inappropriate cheerfulness
o Iitability, motor restlessness, high energy
ICV?I’ nonstop talking, racing thoughts, flight
of ideas, little need for sleep and progres-
\SI;ZT loss of contact with reality; sometin?es
0 C‘:)“t' behaviour). Though lithium is effective
an c]:)lr?”mg acute mania, response is slow
ing then Tol of plasma levels is 'dlfﬁcult dur-
0 yge aicm_e phase, Most psy;hxatnsts prefer
lm, jnjectjatyplca] antlpsycho.tw oraH)’/ or by
on (see p, 473), with or without a

N
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potent BZIy Jike clonazepam/lorazepam, and
sl:u‘.l lithium afier (he episode is under control.,
M:un[cnancc lithium therapy is generally given
for 612 months to prevent recurrences.

2. B{polar disorder  Lithium has proven effi-
cacy m bipolar disorder: is gradually introduced
and maintained at plasma concentration between
f).5»~().8 MEq/L. Such treatment lengthens the
m‘tcrval between cycles of mood swings: episodes
f)f mania as well as depression are attenuated,
if not totally prevented in upto 70% patients.
However, because of frequent side effects and
problems in maintaining narrow range of serum
Li* levels, valproate and other alternative drugs
are more frequently used now.

Recurrent unipolar depression also responds

to lithium therapy. Combination of antidepres-
sant + lithium is often used.
3. Lithium is being sporadically used in many
other recurrent neuropsychiatric illness, cluster
headache and as adjuvant to antidepressants in
resistant nonbipolar major depression.

ALTERNATIVES TO LITHIUM

Approximately 30% patients of mania and bi-
polar disorder (especially rapidly cycling cases)
show incomplete or poor response to lithium.
Many do not tolerate it, or are at special risk
of toxicity. Strong evidence of efficacy of some
anticonvulsants and atypical antipsychotics in
different phases of the disorder is now available.

1. Sodium valproate Relatively high dose
oral valproate is a first line treatment for
mania, It acts faster than lithium but slower
than antipsychotics + a BZD. Valproate has a
better safety profile than lithium. Divalproex, a |
complex of valproic acid, is more commonly J‘
used due to better gastric tolerance. A combina- ]
tion of valproate with an atypical antipsychotic f
has high efficacy in acute mania.

Valproate is also an effective prophylactic
in bipolar disorder, and can be useful in those
not responding to lithium or not tolerating
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it. Patients with rapid cyeling pnllmn‘ -llnay
particulacly benefit from valproate 1|1U«'VT_V-
A combination of Tithiom and valproate n\f\y
succeed in cases resistant to monotherapy with
cither drug. '
2. Carbamazepine Another anticpileptic, car-
bamazepine (CBZ) was found to conlro} mzmu.l
and 1o prolong remission in bipolar dl}SOl‘dCl-
However. it is less effective than lithium or
valproate in acute mania. Morcover. acute mafna
requires rapidly acting drug, while effective
doses of carbamazepine have to be gradually
built up. Initiation of therapy with high doses
needed for efficacy produce neurotoxicity and
are poorly tolerated. Compared to lithium and
valproate. efficacy of carbamazepine for long-
term prophylaxis of bipolar disorder is less well
established, though some non-responsive cases
may respond 1o it, especially the rapidly cycling
ones. Due to strong enzyme inducing property,
CBZ has many drug interactions causing prob-
lems in the use of other drugs. Nevertheless,
it is a valuable alternative to lithium.

3. Lamotrigine There is now strong evidence
of efficacy of this newer anticonvulsant for
prophylaxis of depression in bipolar disorder.
Lamotrigine is not effective for treatment as
well as prevention of mania. It is now exten-
sively used in the maintenance therapy of type
II bipolar disorder (major depressive episodes
alone or alternating with hypomania), because
in this condition risk of inducing manija g
minimal. Lamotrigine can be combined with
lithium to improve its efficacy. The tolerability
profile of lamotrigine is favourable.

4. Atypical antipsychotics Lately, several
studies have testified to the efficacy of atypi-
cal antipsychotics in acute mania. Olanz
risperidone, aripiprazole,
without a BZD, are now
for control of acute man;
quiring urgent parenteral
i.m. olanzapine or halope
effective., Aripiprazole hag
the favoured drug for tre

apine,
quetiapine, with or
the first line drugs
a, except cases re-
therapy, for which
ridol are the most
recently emerged a
atment of manj, in

NG ON CENTRAL NERVOUS SYSTEM

bipolarl (Iii()l‘(l(_‘l‘.'h()lh as monotherg S
as adjuvant to lithium or valproate. Maintcnancl
therapy with aripiprazole prcv.cnts Mmanj '
of metabolic effects favours its long-tery, .

Olanzapine is also approved for maimenaﬁc
therapy of bipolar disorder. Though by,
and depressive phases are suppressed, i s noy
considered suitable for long-term therapy due
to higher risk of weight gain, hyperg]YCaemia
etc. Strong evidence of efficacy of qUetiapiné
has emerged in bipolar depression. Combination
of an atypical antipsychotic with valproate
lithium has demonstrated high efficacy in acute
phases as well as for maintenance therapy of
bipolar disorder.
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HALLUCINOGENS
(Psychotomimetics, Psychedelics,
Psychodysleptics, Psychotogens)

These are drugs which alter mood, behavioyr.
thought and perception in a manner similar to
that seen in psychosis. Many natural products
having hallucinogenic property have beep
discovered and used by man since prehistoric
times. A number of synthetic compounds have

also been produced. The important ones are
briefly introduced below.

INDOLE AMINES

1. Lysergic acid diethylamide (LSD)
Synthesized by Hofmann (1938) who was
working on the chemistry of ergot alkaloids,
and himself experienced its hallucinogenic eftect.
It is the most potent psychedelic, 25-50 ug
produces all the effects. In addition to the
mental effects, it produces pronounced central
Sympathetic stimulation. The hallucinogenic
and other behavioural effects of LSD probab}y
involve agonistic action on SHT, receptors I

the brain serotonergic system.

I‘). Lysergicacid amide A close relative of LSD but 10 6imes

€5 potent; found in morning glory (Ipomoea violace) seeds.
- 3 i Incvbe
3. Psilocybin  Found in & Mexican mushroom Psilocy

i . . “ote durine rell
mexicana it has been used by Red Indian tribals during !
glous rituals,

4 Harmine
found in th‘e
it as a snuft
5 Bufoten
arinus)- 1t
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\ ) ST present ina vine Banisteriopsis caapi

4 Har ;‘ \mazon region. The Brazilian natives have used
Lo

N lrlll{ -

W sl 3 . . "

s 1t was isolated from the skin of a toad (Bufo

it H
ter"n N vl & v~ .

5, f‘)’ s also found in *Cohaba Snuff” and in the mugh-
Sl : B
”"W] manifa NS¢ aria.

ool - i : i
a0 all Indolealkvliamines related chemically 1o

I
hove art 3 oo .
The Jb,\(numbt’l' of other synthetic derivatives like Dimethyl-
FHTA DMT) are also hallucinogenic.
ry

oHE NYLALKYL AMINES
caline  From Mexican ‘Peyote cactus’ Lophophora
> tis a low potency hallucinogen used by natives dur-

H.,-/j,‘mﬂj‘f-’ . ; lamine but d
It is a phenylalkylamine but does not have marked

o rituals.
ing rifuals- 1L 7
q\mpathomnnem effects.

Ecstasy Methylene dioxy met"hamphetamine'(MDMA, or
tenamphetauu'ne) Isan anmhetanune—hke sy_nthetlc compound
with stimulant and hallucinogenic p_ropel“ues, that has been

ional and euphoriant drug, especially by

Jhused as a recreati
wllege students under the name ‘Ecstasy’. Fear of neurotoxicity

has reduced its popularity.

Yaba This is a combination of methamphetamine with
another stimulant methylhexanamine or caffeine. Popular as a
«ireet drug” in Thailand and Myanmar, it has spread to many

countries including India, as a “party drug’ among the youth.
Users claim it to be an aphrodisiac and that it produces a ‘high’.

The risk of neurotoxicity is similar to amphetamine.

Other synthetic phenylalkylamines with hallucinogenic
property are—Dimethoxymethyl amphetamine (DOM) and
Methylene dioxyamphetamine (MDA). High doses and
repeated use of amphetamine can also cause psychosis.

ARYLCYCLOHEXYL AMINES

Phencyclidine It is an anticholinergic, which activates &
(sigma) receptors in the brain causing disorientation, distortion
of body image, hallucinations and an anaesthetic like state.
Kelémine isaclosely related compound with lower hallucino-
£€nic potential and is used in anaesthesia. Mixed with drinks,
Ketamine has been abused as a ‘rape drug’, because of its fast
d sitong depressant-amnesic action.

CANNABINOIDS

]
a?“'Tvitra.hy'drocannabino| (°A THC) 'I't i< the
Which Tncm le of Cannabis indica (Maruugna),
ang yit ag t.)ee_n the most popular recreational
“alistic intoxicant used for millennia. Its
v:rs SPread worldwide. The following are
'0Us forms in which it is used.

an .
: 9 the dried leaves—it is generally taken

Y oraj
Toute after grinding and making a paste.

et Slowly,

R R TG A R

— -

Ganja the dried female inflorescence—it is
more potent and is smoked: effects are produced
almost instantancously.

Charas it is the dried resinous extract from
the flowering tops and leaves—most potent
and is usually smoked along with tobacco;
also called ‘hashish’.

Cannabis is the drug of abuse having the
lowest acute toxicity. Even habitual use is not
clearly associated with neurotoxicity or damage
to any organ system. Though, personality and
psychiatric problems are more common among
cannabis users, it is not definite whether such
traits led to cannabis use or cannabis caused
them. Young abusers may exhibit ‘amotivational
syndrome’, i.e. loss of interest in work or self-
improvement activities.

Considerable insight has been obtained in cannabinoid
pharmacology. Since 1990 two cannabinoid receptors CB1
(in CNS) and CB2 (in peripheral tissues) have been iden-
tified and cloned. A host of endogenous ligands for the
cannabinoid receptors have also been isolated. Anandamide,
the ethanolamide of arachidonic acid is the principal
endocannabinoid synthesized in the brain. The physiological
function subserved by the central and peripheral cannabi-
noid system is not clearly known. Endocannabinoids are
released by macrophages during haemorrhagic shock and
cause fall in BP. However, all actions of cannabis are not
mimicked by anandamide.

Cannabis produces potent analgesic, anti-
emetic, antiinflammatory and many other phar-
macological actions. The crude herb, its active
constituents and some synthetic analogues have
been tried in a variety of conditions and many
potential clinical applications are proposed.
To ameliorate muscle spasm and pain in multiple
sclerosis, and certain dystonias. .
Cancer chemotherapy induced vomiting. The synthetic
cannabinoids nabilone and dronabinol (A THC) are

licenced for this use.
As a neuronal protective after head injury and cerebral

ischaemia.
e To relieve anxiety and migraine.
¢ To reduce i.o.t. in glaucoma.
e As appetite stimulant.
e As bronchodilator in asthma.
However, the hallucinogenic and psychomotor effects

are a limitation; nonhallucinogenic congeners are being
investigated.
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The hallucinogens, parliculm'ly‘ m.arljuz?nil,
produce a dream-like S1211C‘W1ﬂ]“(hS()llcnid.i‘l.()”,
loss of contact with reality, ficld of. vision
may appear to sway and nbjccts‘dtslmlcd
like images in a curved mirror, faces may
appear g;olesquc. On closing the cycs an un-
ending series of colourful, very realistic and
fantastic images appear to surge; time sense
is altered, music appears tangible. Ability to
concentrate is impaired, one can read but
does not know what he is reading; however,
ataxia is not prominent. Many subjects feel
relaxed and supremely happy, may laugh

uncontrollably (experience a ‘high’) o

7 . May
become sad and weep. With higher doseS\Panig
recactions and sinking sensation are COmmey

Some degree of tolerance occurs, byt reverg,
tolerance is not unusual.

All hallucinogens are drugs of abyse. Psy.
chological dependence on hallucinogens may be
mild (occasional trips) to marked (COmPUISiVe
abuse), but physical dependence does not oceur

Hallucinogens have been rarely used in psy-
chiatry to facilitate conversation and for Opening
up the inner self in case of withdrawn patients,

32.1 A 25-year-male was diagnosed as a case of schizophrenia on the basis of disturbed
thinking process, inappropriate talking and behaviour, restlessness, bursts of temper, anxiety,

poor self-care, disturbed sleep,

delusional beliefs and occasional auditory hallucinations. He

was treated with tab. haloperidol 5 mg once daily at bed time. The dose was increased to
7.5 mg daily in the 2nd week and to 10 mg daily in the 3rd week. His symptoms gradually
subsided and he appeared more calm and organized. However, in the 5th week his family

appeared, he keeps pacing around in the room,
stioning the patient admited an uncontrollable

omfortable in remaining still. He is not worried
or anxious, but has difficulty in falling asleep.

(a) What could be the reason for the
be increased or decreased, or should i
(b) Should any other drug be given to
(see Appendix-1 for solution)

motor restlessness? Should th
t be changed to another ant
relieve the condition?

e dose of haloperidol
psychotic drug?



