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Efficacy of ziprasidone in controlling
agitation during post-traumatic amnesia
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Abstract. Objectives: to provide our initial experience with ziprasidone in the management of behaviour problems of patients
with traumatic brain injury (TBI) during the period of post-traumatic amnesia (PH#&)ents: Five patients with a mean age of
26.8+ 9.8 years who had suffered a severe TBI (Glasgow Coma Scale sc®rkength of coma: 16t 7.1 days; and length of

PTA: 62.44 14.8 days) were included in the study. Agitation was assessed by the Agitated Behaviour Scale (ABS) prior to the
administration of ziprasidone, after two weeks of initiating treatment and at the moment of discontinuing zipraBigalis.

ABS Total score decreased from 2423 to 18+ 1.2 after two weeks of treatment. The same decrease was also noticed in each
one of the subscales (dishinhibition, aggressiveness and lability). Mean dose of the drug wa32l& mg/day (range: 20—

80 mg), with the highest dose ranging between 40 and 80 mg-(84.9 mg). Maximum period of administration of ziprasidone

was 48.2+ 14.8 days (range: 3568 days). No clinical or electrocardiographic side effects were refitobetusion: This

study shows the efficacy of ziprasidone in controlling agitation during the PTA period. Despite the small size of our sample,
ziprasidone reduced symptoms of agitation quickly and with good tolerability, safety and no side effects.
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1. Introduction intense lack of self-awareness associated with memory
alterations so characteristic of the initial stages after a

The period of post-traumatic amnesia (PTA) is one TBI. This cognitive alteration would preventthe patient
of the clinical variables with more prognostic value to  from accurately perceiving their situation and environ-
be considered after traumatic brain injury (TBI). From Ment, leading to inappropriate responses to stimuli.

a neuropsychological point of view, this period of time ~_1raditionally, “classic or typical” neuroleptics have

is characterized by time-space disorientation and in- ?eet!a ope otfthe {ncf)st,)t cr:)m_mon klngls of drugs e_mplof)t/ed
ability to learn material from daily living. Also, usu- orthe treatment of behaviour problems occurring arer

ally during this phase, behaviour alterations are fre- a TBI, along with benzodiazepines, antiepileptic, beta-

guent. Recently, these alterations have been estimatedbloc:kers and antidepressants drugs, among others [,
i ' . ~~13,15]. During the last few years, with the appear-
to happen between 11 and 50% of the TBI, depending | 9 y PP

' . . . R ance of the “atypical” neuroleptics, we count on a new
on their severity, being akathisia, anger, disinhibition e raheytic tool with a very specific profile to treat this

and emotional labilitiy the predominant symptoms [1,  ind of pathology. These new drugs, unlike the typical

2,8,14]. Although the cause of these alterations is not gnes don't have the negative effects on cognitive and
completely clarified it seems that they are related to the motor functions and show also an indirect antidepres-
sant effect. All these qualities place, at least from a
theoretical point of view, these new neuroleptics as the
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dopaminergic and serotoninergic receptors and inhibits another place and voluntarily discharged himself from
serotonine/norepinephrine recaptation, which may ex- the hospital. A second patient was excluded since he
plain its antidepressant effect [19]. Furthermore, it presented premorbid schizophrenia, which had been
has an alfa-1 effect, making necessary be aware of the neither diagnosed nor treated (TBI was the result of a
possibility of tachycardia and hypotension. This ef- suicide attempt during a psychotic episode).

fect added to the fact that it may increase the QT in-

te_rval, have rqised concerns about its safety in patients 5 5 Acgassment protocol

with arrhythmias, previous prolonged QT, recent my-
ocardial infarction, cardiac insufficiency or hydroelec-
trolitic alterations. Ziprasidone may be administered
orally or by intramuscular injection, which facilitates a
relatively fast onset of action, being of special useful-
ness in emergency situations.

Treatment with ziprasidone has proven to be effi-
cacious in the management of acute exacerbations of
schizophrenic patients and schizoaffective disorders, as
in other neurological disorders such as Tourette Syn-
drome [6,10,16,19]. The aim of our study is to pro-
vide our initial experience with this drug in the man-
agement of behaviour problems of patients with TBI )
during the period of PTA. To date; there are no previous d2t€ of end PTA- date of end of coma). Since se-
publications, that we are aware of, demonstrating the vere cognitive impairment characterizes PTA period,

efficacy of ziprasidone in this kind of pathology during Neuropsychological evaluation was assessed with the
this particular period of time. Spanish version of the Severe Impairment Battery (SIB)

at the beginning of treatment and once PTA was re-
solved [9]. This scale was designed to evaluate differ-

All patients were evaluated by a wide assessment
protocol that included clinical, demographic and TBI
related variables. Evaluation of the PTA was performed
prospectively by daily application of the Galveston Test
of Orientation and Amnesia to each patient since the
moment of admission to our Service. According to the
normative scale of this test, it was considered that a pa-
tient was out of the PTA if the score obtained on three
consecutive days was equal or superior to 75. Length
of the PTA was calculated by subtracting the period
in coma estimated for each subject (Length of P¥A

2 Method ent cognitive abilities (social interaction, orientation,
attention, memory, praxis, visuospatial and construc-
21. Patients tional abilities, and language) of severely impaired pa-

tients. The SIB is composed of 40 simple, one-step

Patients were selected using a pre-existing databasecommand items that are quick to score on a three-point
including all patients attending our facility during 2003.  Scale. Overall scores can range from 0-100 allowing
The initial population comprised the database of 37 pa- for categorization of degree of impairment.
tients who had sustained a severe head injury. From Agitation was assessed by the Agitated Behaviour
the patient database, subjects were selected accordingScale prior to the administration of ziprasidone, after
to the following criteria. Patients were included in the —two weeks of treatment and at the moment of discon-
study if they were at the stage of post-traumatic amne- tinuing ziprasidone. Fourteen items assessing differ-
sia at admission, received treatment with ziprasidone €nt noticeable aspects of the agitation episodes com-
and were out of post-traumatic amnesia at the time of Pose this scale. This items range from cognitive symp-
finishing the study (December 2003). A total of seven toms (distractibility, inability to concentrate, impul-
patients who fulfilled the inclusion criteria were identi- ~ siveness) to behavioural (verbal or physical aggressive-
fied by a retrospective analysis performed through our ness, repetitive motor acts, etc.) and emotional aspects
database. Three additional patients treated with ziprasi- (inappropriate laughter or crying, quick mood changes,
done were excluded since they presented severe cogni-etc.). Eachitemis scored with a Likert scale that ranges
tive impairment and they were still in PTA by the date between 1 (absence of behaviour) and 4 (presence of
of submitting this paper. These three patients are re- extreme intensity behaviour), the lowest score obtained
ceiving ziprasidone with good results and tolerance but being 14 and the highest 56. The scoring on the scale
the attempts to withdrawal have been associated with was performed globally and divided into three differ-
an increase in agitation not acceptable to their families. ent subscales (disinhibition, agressiveness and lability)
From the seven patients initially detected, one of them according to the norms of correction and scoring of the
could not be accurately followed up since he movedto scale.
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Table 1
Demographical data. Absolute values and meastandard deviation
P1 P2 P3 P4 P5 Total

Age (years) 17 41 18 30 28 26489.8
Gender (Male/Female) Male Male Male Female Female -
Premorbid 1Q 115 111 112 121 134 11830.4
Schooling (years) 12 10 13 12 16 12462.1
Glasgow (3-15) 8 4 8 6 4 -
DRS (at admission) 9 9 15 5 15 10464.3
SIB (at admission) 92 90 96 98 92 93163.2
SIB (after PTA resolution) 100 100 100 100 100 100
Length of Coma (days) 15 4 20 21 20 167.1
Length of PTA (days) 75 80 60 52 45 624414.8

IQ: Intelligence Quotient. DRS: Disability Rating Scale. PTA: Post-traumatic Amnesia. SIB:

Severe Impairment Battery.

Assessment of side effects was performed weekly
in a semi-structured way. Specifically, an electrocar-
diogram (EKG) was performed at the beginning and
after two weeks of therapy with ziprasidone to detect
possible electrocardiographic alterations.

3. Results
3.1. Demographic and TBI related variables

A total of 5 patients participated in this study (three
males and two females), mean age 26.8.8 years.
Clinical and demographic characteristics of the patients
are shown in Table 1. All patients had suffered a severe
TBlaccording to their Glasgow Coma Scale scoke8(
in every case), length of coma period (&67.1 days)
and length of PTA period (62.4 14.8 days). Mean
years of formal education were high (12:62.1 years)
as was their estimated premorbid Intelligence Quotient
(118.6+ 9.4). Given that at the time of admission
all patients were at the PTA period and that this phase
is characterized by a profound cognitive impairment,

ranging between 40 and 80 mg (6421.9 mg). Maxi-
mum duration of administration of ziprasidone ranged
between 35 and 68 days, mean 4&.24.8 days (Ta-
ble 2).

Table 2 shows partial and total values (disinhibition,
lability and aggressiveness) from the Agitation Scale at
the beginning and two weeks after ziprasidone therapy.
Total score decreased from 2423 to 18+ 1.2 at the
two-week interval. The same decrease was also noticed
in each one of the subscales. In order of intensity, this
decrease was higher in disinhibition (2862 initial
versus 17.1+ 1.4 final) followed by aggressiveness
(24.5+ 10.5 initial versus 16.& 2.9 final), with the
minor effect observed on the items directed to assess
lability (26.1 + 6.2 initial versus 20.4- 2.5 final).

At the moment of ziprasidone withdrawal all patients
scored 1 (absence of behaviour) in each item of that
scale.

All patients tolerated ziprasidone from the beginning
of the therapy with no clinical or electrocardiographic
side effects.

4, Discussion

the degree of dependence in our sample assessed by

the Disability Rating Scale, was high in all cases (10.6
+ 4.3, range: 5-15). Cognitive impairment, assessed
with the SIB showed scores close to maximum range
in all patients (93.6t 3.2).

3.2. Clinical variables

For all patients, the onset of therapy with ziprasi-
done coincided with the moment of admission to our
Service, with a mean of 546 11.5 days after the TBI
(range: 40-72 days). Mean dose of the drug (daily
dose in mg/number of days of therapy) was 52.8
27.11 mg/day (range: 20-80 mg), with the highest dose

This study shows the efficacy of ziprasidone in con-
trolling agitation during the PTA period. Despite the
small size of our sample, ziprasidone reduced symp-
toms of agitation quickly and with good tolerability,
safety and no side effects.

Classically the use of neuroleptics in patients suffer-
ing from TBI has not been recommended for the re-
covery of motor and cognitive functions due to their
negative side effects. It has been accepted that the
new atypical neuroleptics show a pharmacologic pro-
file much more attractive than the classic ones. In spite
of this generalized opinion on behalf of the atypical
neuroleptics to control agitation occurring after a TBI,
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Table 2
Clinical variables. Absolute values and mearstandard deviation

P1 P2 P3 P4 P5 Total
Maximum dose (mg/day) 80 80 40 40 80 €421.9
Days of treatment with ziprasidone 35 41 68 37 60 48.24.8
Mean dose of ziprasidone (mg/day) 20 80 30 572 77 2%.1
Beginning ziprasidone (days after TBI) 72 40 54 51 56 54.61.5
Initial Agitation Scale
Total 31 29 27 23 26 2723
Disinhibition 28 29.7 28 26.2 315 2862
Aggressiveness 35 35 245 14 14 2450.5
Lability 377 233 233 233 233 2646.2
Agitation Scale (14 days of Treatment)
Total 19 18 19 16 18 1812
Disinhibition 175 157 175 157 192 1714
Aggressiveness 175 21 175 14 14 16.2.9
Lability 233 186 233 186 186 204115

studies dealing with this matter are scarce. The oldest
of this kind of drugs, clozapine, has proved to be so
useful to in controlling verbal/physical aggressiveness
and certain bizarre motor behaviours in post-traumatic
patients [11]. The risk of agranulocytosis (1% of pa-
tients on clozapine), the possible negative effects on
mnesic functions related to its anticholinergic effect and
the appearance of new drugs with a much safer profile,
have left clozapine as a second drug of choice as an-
tipsychotic in this and other pathologies [4]. Similarly,

impulsivity) as well as behavioural (verbal or physical
aggressiveness, repetitive motor acts, etc.) and emo-
tional ones. All patients improved cognitively during
the follow-up period, provided that they came out from
the post-traumatic amnesia period and their SIB scores
reached normal ranges. However, the absence of a con-
trol group did not allow us to evaluate to what degree
the treatment with ziprasidone could have altered the
spontaneous recovery that takes place during the first

several case-reports have been published, showing themonths after a TBI. Moreover, it is not clear if the

benefit of risperidone to regulate sleep pattern and psy-
chotic symptoms as well as to control the eating disor-

beneficial cognitive effects observed after therapy with
ziprasidone are directly related to the action of the drug

ders and motor restlessness derived from acquired brain on determined neuropsychological functions, given its

injury [12,17,18]. Olanzapine has been used in patients
who suffered TBI, as antipsychotic and mood stabilizer,
but similarly to the rest of antipsychotic drugs, there
are no well designed randomized trials demonstrating
its efficacy in such pathology and, as well as with the
other antipsychotics, only case-reports or small sized
samples studies have been published [3,5]. To date,
there are no reports describing the benefit of quetiapine
in subjects with TBI and just one report showed the
usefulness of loxapine for the treatment of one patient
with olanzapine-resistant post-traumatic delirium [7].
Regarding ziprasidone, to our knowledge there are
no published reports, demonstrating its efficacy in pa-
tients with TBI, and specifically for the treatment of
post-traumatic agitation. Patients with TBI may show,
mainly during the stage of post-traumatic amnesia, a
wide variety of psychopathological symptoms (mood
disorders, delusions, hallucinations, etc.). Given that
ziprasidone has proved its efficacy for the treatment of
agitation and psychotic symptoms, it could be expected
to be useful to control post-traumatic agitation [6].
Characteristically, ziprasidone improved cognitive
elements (lack of attention, inability to concentrate,

neurochemical affinity to receptors from specific neu-
rological pathways implicated in cognitive processes,
or they are derived from the reduction of psychopatho-
logical symptoms that characterize the stage of PTA.

The majority of our patients required an initial dose
of 80 mg, in agreement with the dosage recommenda-
tions for this drug, although their maintenance dose was
slightly inferior to the dosage suggested to treat other
disorders such as schizophrenia. Characteristically, the
benefit of therapy with ziprasidone was achieved fast,
as previously described for schizophrenia or bipolar
disorder, being noticeable from the beginning of ther-
apy, which led to the reduction of agitation to almost
normal levels after two weeks.

In sum, while this study is clearly limited by the
small number of subjects and other limitations derived
from case-report studies (fail to control for the effects of
spontaneous recovery, placebo effects, etc.), the finding
of improvement on a measure of agitation after ziprasi-
done therapy warrants further investigation based on
large randomized clinical trials.
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