
Introduction

More effective treatments are needed in autism, an
early-onset neurodevelopmental disorder, diagnosed
on the basis of enduring deficits in social interaction,
impaired language and communication, and presence
of stereotyped and repetitive behavior [2]. Affected
people show great clinical and functional heteroge-
neity. Autism is associated at times with a medical or
neurological condition. Most cases are idiopathic al-
though an important genetic component is suspected.

Mainstay treatments for autism and its complicating
conditions rely on classic methods such as behavioral
therapies, speech therapy, parent education, stimu-
lants, antipsychotics, and other psychotropic medi-
cations. Alternative treatments of questionable value
and safety are common. Early identification of at-risk
toddlers and intensive early intervention have re-
ceived recent emphasis. However, there is no defini-
tive cure or prevention.

There is increased recognition of catatonia as a
comorbid syndrome of autism. Catatonia is charac-
terized by abnormalities of movement, speech and

Angelina Kakooza-Mwesige
Lee E. Wachtel
Dirk M. Dhossche

Catatonia in autism: implications across
the life span

Accepted: 9 January 2008
Published online: 21 April 2008

j Abstract Background There is
increasing evidence that catatonia
is an important source of impair-
ment in adolescents and adults
with autism. Aim Review of the
evaluation, diagnosis, differential
diagnosis, and treatment of cata-
tonia in autism. Method Presen-
tation and discussion of a case-
vignette spanning early childhood
to adulthood. Results Autistic and
catatonic symptoms overlap, yet
catatonia is diagnosable in about
one of seven adolescents and
young adults with autism. Case-
reports suggest that benzodiaze-
pines and electroconvulsive ther-
apy are effective treatments in the
acute and maintenance phase for
people with autism who develop
catatonia. Conclusions Catatonia
should be assessed in people with
autism when there is an obvious
and marked deterioration in
movement, vocalizations, pattern

of activities, self-care, and practi-
cal skills. Benzodiazepines and
electroconvulsive therapy are
favored options for acute and
maintenance treatment in these
cases. Further studies on the pos-
sible biological-genetic overlap
between autism and catatonia
would be helpful.

j Key words autism –
benzodiazepines –
catatonia – classification –
electroconvulsive therapy –
pervasive developmental disor-
ders – psychosis –
treatment

ORIGINAL CONTRIBUTION
Eur Child Adolesc Psychiatry (2008)
17:327–335 DOI 10.1007/s00787-008-0676-x

E
C

A
P

676

A. Kakooza-Mwesige, MB.Ch.B, M.Med
Department of Pediatrics and Child Health
Makerere University Medical School
P.O. Box 7072, Kampala, Uganda

L.E. Wachtel, M.D.
Kennedy Krieger Institute/Johns Hopkins
School of Medicine
707 North Broadway Street, Room 232
Baltimore (MD) 21205, USA

D.M. Dhossche, M.D., Ph.D. (&)
Department of Psychiatry and Human
Behavior
University of Mississippi Medical Center
2500 North State Street
Jackson (MS) 39216, USA
E-Mail: dr6340451@pol.net



behavior, and is most commonly associated with
mood and psychotic disorders in the general psychi-
atric population [24]. Although psychotic symptoms
such as hallucinations and delusions are relatively
rare in people with autism [35], alternate psychotic
manifestations like disorganized behavior and cata-
tonic symptoms are prominent in many patients with
autism. Examples of shared symptoms between aut-
ism and catatonia are mutism, stereotypic speech,
echolalia, stereotypic or repetitive behaviors, postur-
ing, grimacing (Fig. 1), rigidity (Fig. 2), mannerisms,
and purposeless agitation.

In some autistic people, these individual symptoms
worsen to the point of full-blown catatonia. So far,
there are two systematic studies of catatonia in autism
[7, 58] that show that catatonia occurs in 12–17% of
adolescents and young adults with autism. In the
study of Wing and Shah [58], 17% of a large referred

sample of adolescents and young adults with autism
satisfied modern criteria for catatonia. Thirty indi-
viduals with autism aged 15 or older met criteria for
catatonia. Classic Autistic Disorder was diagnosed in
11 (37%), atypical autism in 5 (17%), and Asperger
Disorder in 14 (47%). Under age 15, no child dem-
onstrated the full syndrome although isolated cata-
tonic symptoms were often observed. In the majority
of cases, catatonic symptoms started between 10 and
19 years of age. Five individuals had brief episodes of
slowness and freezing during childhood, before age
10. Obsessive-compulsive and aggressive behaviors
preceded catatonia in some cases. Visual hallucina-
tions or paranoid ideas were occasionally reported,
but no diagnosis of schizophrenia could be made.

In the second study [7], 13 (12%) of 120 autistic
individuals between ages 17 and 40 years (mean age
25.5 years) had clinically diagnosed catatonia with
severe motor initiation problems. Another four indi-
viduals had several catatonic symptoms but not the
full syndrome. Eight of the 13 individuals with cata-
tonia suffered from Autistic Disorder; the remaining
five were diagnosed with atypical autism. The pro-
portion of those with Autistic Disorder that were
diagnosed with catatonia was 11% (8/73). Fourteen
percent (5/35) of those with atypical autism had cat-
atonia. An increasing number of cases of catatonia in
autism [4, 8, 13, 14, 17, 26, 28, 30, 43, 47–49, 56, 60]
have been reported throughout the world over the last
15 years. Several patients responded to benzodiaze-
pines or electroconvulsive therapy (ECT) after other
treatments failed [4, 26, 28, 56, 60].

A case-vignette of an autistic adolescent who
develops catatonia ensues. The material is based on
the cumulative clinical experience of the authors and
illustrates the vicissitudes of appropriate evaluation,
diagnosis, and treatment of catatonia in autism.

Case-vignette

j Autism in early childhood

Z was born after 9 months of normal pregnancy and
initially met developmental milestones. In the second
year, the parents noticed delays in speech and com-
munication. Deafness was suspected but a medical
examination showed that Z was healthy and had
excellent hearing and a normal 46 XY karyotype. His
motor skills improved with developmental services,
yet Z was diagnosed as autistic at age three owing to
ongoing language, communication, and interpersonal
impairments. Testing showed an IQ of 86.

As early as age five, Z showed sporadic ‘‘freezing’’
episodes in which his arm would suddenly stretch out

Fig. 1 Catatonic grimacing. From reference [9], p 267

Fig. 2 Catatonic rigidity. From reference [9], p 269
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and remain immobile for several seconds. He also
developed both vocal and motor tics and was addi-
tionally diagnosed with Tourette’s syndrome. Trials of
alpha-2 agonists and antipsychotics did not alleviate
the tics, and led to further behavioral deterioration.
During the following years, Z attended specialized
classes at school and his verbal skills improved. His
social function remained atypical. His behavior was
characterized by ‘‘insistence on sameness’’ and he
developed intense but varying interests like collecting
miniature cars, trains, and airplanes.

j Catatonia in adolescence

At age 16, Z showed a decline in function when he
stopped speaking except to family members. His
posture deteriorated with slumping and complaints of
back pain. At school, he refused to enter classrooms
and would slowly walk head down through corridors.
He was unable to retain food in his mouth and lost
about £20 within the next half year. He showed poor
fine and gross motor skills, with difficulty holding and
using implements. Eventually, he required support to
even stand. At home, his speech slowed excessively
and he would not engage in activities other than those
related to his specific interest in transport, mostly
aircraft. By age 17, it was very difficult to get him to
leave the family home. He required assistance wash-
ing and dressing and stopped using the toilet. The
psychiatrist considered a diagnosis of catatonia but
demurred due to the seemingly selective occurrence
of symptoms. During medical examinations, he would
often not cooperate and become unresponsive. Rou-
tine lab work and brain CT scan were negative. Pa-
tient refused to take the diazepam and fluoxetine that
were prescribed for anxiety and depression. With
intensive behavioral intervention, using the frame-
work set out by Shah and Wing for the treatment of
catatonia in people with autism [49], he showed
moderate improvement. Despite the progress made,
there were various motility problems across all cir-
cumstances, mainly slowness of movement, clumsi-
ness, inability to control movement, poor
coordination, freezing of movement, and awkward
posture for which risperidone was prescribed without
improvement.

One year later, Z was hospitalized due to dehy-
dration and dramatic weight loss. He was fed with a
nasogastral tube and diagnosed with depression and
catatonia for which a selective serotonin reuptake
inhibitor and an atypical antipsychotic were pre-
scribed. He started to regain his appetite and gradu-
ally developed interests in other activities. His
slowness and body rigidity improved. After a few
months, his function decreased again, with decreased

oral intake, urinary incontinence, compulsive behav-
iors, refusal to go outside the house and noncompli-
ance with routine activities. During the next year and
a half, his condition waxed and waned, unresponsive
to different medication trials that included anticho-
linergics, alpha-2 agonists, selective serotonin reup-
take inhibitors, and various atypical antipsychotics.

About a year later, Z was placed in a residential
program for young adults with autism where he did
well for a few months. However, psychomotor
symptoms returned and a neurological work-up to
rule out seizures was negative. Trials of anticonvul-
sants and alpha-2 agonists failed to alleviate symp-
toms. His diagnoses at this time were Pervasive
Developmental Disorder Not Otherwise Specified
(PDD NOS), Tic Disorder, Depressive Disorder with
Catatonia, Anxiety Disorder, and mild mental retar-
dation. As he seemed refractory to multiple medica-
tion trials, and developed continuous tics with
explosive behavioral outbursts, the parents decided to
pursue further treatment for catatonia.

j Acute treatment of catatonia

At the inpatient psychiatric unit at a university center
in another part of the country, Z now 20 years old,
was diagnosed with catatonia. Lorazepam was started
and titrated up to 18 mg total daily without sedation
or respiratory depression, while tapering and stop-
ping all other psychotropics. There was mild to
moderate improvement but no return to baseline. The
treating physicians recommended a course of bilateral
ECT as the next step to which the parents consented.
Lorazepam was continued throughout the course, but
flumazenil was administered intravenously during the
ECT procedure to allow seizure induction. Decreased
tics, posturing, aggressive outbursts, and stereotypies
were found after 3–4 sessions. He could eat again
unassisted with spoon and forks, and was able to
shower with minimal prompts. His baseline cognitive
abilities returned. He received a total of 12 ECT ses-
sions during the admission. After discharge,
arrangements were made for outpatient continuation
ECT near the home of the patient.

However, commencement of ECT locally was de-
layed because of state regulations restricting the use
of ECT in people with developmental disorders. While
the parents waited for approval of the local courts to
start outpatient ECT, the patient relapsed. When he
became agitated, aggressive and dehydrated, he was
transferred to the emergency mental health treatment
center where he was briefly prescribed high-dosage
haloperidol. After rehydration, the parents decided to
seek treatment at another facility where ECT would be
readily available.
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j Maintenance treatment of catatonia

A second acute course of 20 bilateral ECT treatments
on the inpatient unit of the local university hospital
again improved Zs condition to a level close to overall
baseline functioning. Lorazepam was successfully
weaned and no other psychotropics were prescribed.
An outpatient maintenance treatment schedule was
started consisting of once weekly ECT for the first
3 months followed by once every other week for an-
other 3 months. Z returned to live with his parents
and attend an activity center in a local health center.
After 6 months, ECT was stopped without immediate
recurrence of catatonia. However, during a follow-up
visit 4 months later, the parents reported that Z had
stopped going to the activity center after an alterca-
tion with another patient, had lost weight, and that his
speech had slowed considerably. For the next month,
ECT was restarted twice a week on an outpatient basis
with good results. Over the next six years, similar
episodes occurred about once or twice yearly, usually
after stressful events. These relapses were aborted
each time with outpatient ECT courses of varying
frequency and duration. The parents believe that ECT
has been essential in allowing Z, now in his late
twenties, to continue to live at home, and to maintain
an adequate, albeit socially restricted, level of func-
tion.

j Diagnostic considerations

A diagnosis of catatonia in Z is likely. From the age of
15, Z showed various catatonic symptoms including
mutism, stupor, and posturing. The effects of cata-
tonia on activities of daily living, occupational activ-
ities, and physiological necessities (eating, drinking,
and excretion) varied widely throughout Zs life. At his
worst, Z was stuporous, immobile for most of the day,
and in need of assistance with food intake, consti-
tuting a medical emergency. Indeed, catatonia carries
the potential for serious medical morbidity and
mortality. This is particularly salient for patients with
features of malignant catatonia (fever, altered con-
sciousness, stupor, and autonomic instability as evi-
denced by lability of blood pressure, tachy- or
bradycardia, cardiac arrhythmias, vasoconstriction
causing acrocyanosis and diaphoresis) who demand
immediate treatment.

Zs symptoms satisfy the criteria for catatonia in
autism shown in Table 1, which are modeled after
criteria for catatonia in patients without develop-
mental disorders [24]. However, as autistic patients
are often mute or have baseline symptoms like
echophenomena, stereotypy, negativism, or other
psychomotor abnormalities [53], diagnostic criteria

specific for catatonia in autism have been proposed in
which drastically decreased speech replaces mutism
and the duration of symptoms is longer [20]. A rating
scale or checklist may aid the quantification of cata-
tonia. Several scales have been published during the
last ten years and have been discussed elsewhere [10,
24]. However, these scales have not yet been applied
to autistic populations.

j Evaluation of catatonia

Possible catatonia should prompt a thorough clinical
assessment in any patient, whether typically devel-
oping or autistic. Physical examination, laboratory
and imaging investigations are dictated by clinical
findings. Infectious, metabolic, endocrinological,
neurological, and autoimmune diseases have been
associated with catatonia and must therefore be ruled
out [11, 24]. In one case-report, obsessive-compulsive
behaviors and catatonia developed in a child after a
streptococcal infection [22] with elevation of Anti-
streptolysin O and DNAse B antibody titers. The child
improved rapidly with lorazepam treatment followed
by plasmapheresis. The authors suggest that catato-
nia, like OCD and tics, may be another manifestation
of pediatric autoimmune neuropsychiatric disorders
associated with streptococcal infections (PANDAS).
The motor manifestations of hypocalcemia, tetanus,
strychnine toxicity, and rabies can also mimic cata-
tonia.

All prescribed medications should be evaluated for
their potential to induce catatonic symptoms since
many medical and psychiatric medications can cause
catatonia or catatonia-like conditions [24, 39]. Anti-
psychotic agents should be promptly discontinued as
they are contraindicated in patients who exhibit signs
of catatonia because of the reported increased inci-
dence of malignant catatonia or neuroleptic malig-
nant syndrome (NMS) in patients with incipient signs
of catatonia. When the catatonia is resolved, anti-
psychotics, antidepressants, or other psychotropics
may be useful for select additional psychiatric diag-
noses, but any re-emergence of catatonic symptoms
should prompt discontinuation.

Table 1 Diagnostic criteria for catatonia in autism

Criterion A: Immobility, drastically decreased speech, or stupor of at least one
day duration, associated with at least one of the following: catalepsy,
automatic obedience, or posturing

Criterion B: In the absence of immobility, drastically decreased speech, or
stupor, a marked increase from baseline, for at least one week, of at least
two of the following: slowness of movement or speech, difficulty in initiating
movements or speech unless prompted, freezing during actions, difficulty
crossing lines, inability to cease actions, stereotypy, echophenomena,
catalepsy, automatic obedience, posturing, negativism, or ambitendency
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Recreational drugs (PCP, mescaline, psilocybin,
cocaine, ecstasy, opiates and opioids), disulfiram,
steroids, antibiotic agents (ciprofloxacin), baclofen
and bupropion have also been associated with the
emergence of catatonia in case-reports. Withdrawal of
benzodiazepines, gabapentin, and dopaminergic
drugs, especially if done rapidly, has precipitated
catatonia in some patients [24].

j Differential diagnosis

A detailed history, clinical examination, and applica-
tion of diagnostic criteria must differentiate catatonia
from other conditions, syndromes, or disorders fea-
turing psychomotor abnormalities that may overlap
with the manifestations of catatonia. Making an ade-
quate differential diagnosis of catatonia is com-
pounded by the fact that there is no diagnostic
biological marker of catatonia. The differential of
catatonia among other hypokinetic or hyperkinetic
conditions is listed in Table 2.

Among the hyperkinetic states, acute dystonia,
tardive dyskinesia, withdrawal-emergent dyskinesia,
and akathisia are medication-induced conditions that
may be mistaken for catatonia. Typical antipsychotics
are the medications that are usually associated with
these movement disorders, but atypical antipsychot-
ics, tricyclic and tetracyclic antidepressants, selective
serotonin-uptake inhibitors, monoamine oxidase
inhibitors, antiemetics, calcium-antagonists, anticon-
vulsants, stimulants, and a variety of other psycho-
tropics have also been implicated through alterations
in central dopamine metabolism [34]. As mentioned,
antipsychotics may additionally be a risk factor for the
development of catatonia itself. Tic disorder, Gilles de

la Tourette syndrome, elective mutism, conversion
disorder, and compulsions in Obsessive-Compulsive
Disorder may also overlap with catatonia [33, 36, 55].

Among the hypokinetic states, parkinsonism is the
medication-induced form of Morbus Parkinson both
resembling catatonia. Typical antipsychotics are
especially prone to cause parkinsonism in dose-
dependent fashion, usually within the first month of
administration [3].

Malignant Hyperthermia, NMS, toxic serotonin
syndrome, delirium, stiff-person syndrome and
locked-in syndrome constitute another group of dis-
orders characterized by varying levels of hypokinesis
and muscle stiffness, in combination with altered
levels of consciousness, that should be included in the
differential diagnosis. For example, there is discussion
in the literature if NMS and toxic serotonin truly
differ in key aspects with catatonia, or alternatively, if
they should be regarded as medication-induced forms
of catatonia [23, 25]. The fact that NMS and toxic
serotonin syndrome seem to respond to the same
treatments as catatonia strengthens the argument of
relatedness.

Diagnostic rules in DSM-IV state that catatonia
should not be diagnosed if occurring exclusively
during the course of a delirium while acknowledging
that similar medical conditions of infectious, meta-
bolic, endocrine and neurological etiologies are
associated with both catatonia and delirium [2]. The
validity of this provision is uncertain given the lack of
studies in the literature that have assessed the
importance of catatonia during delirium. The issue
has crucial therapeutic consequences, as anti-cata-
tonic and anti-delirium treatments are different, albeit
with overlap. While delirium is typically treated with
(typical or atypical) antipsychotics, the emergence of
catatonia in delirium may caution against the use of
antipsychotic medications due to the aforementioned
risk of worsening catatonia with antipsychotics
medications [25].

Another unresolved classification issue is whether
catatonia should be included in the differential diag-
nosis in patients with coma (complete unresponsive-
ness) [32], and, in a similar vein, if stupor or profound
unresponsiveness can be the sole presenting symptom
of catatonia [6, 27, 32]. Recent case-reports have shown
that patients with levels of unresponsiveness similar as
in coma, and without other catatonic symptoms (ex-
cept resistance to eye-opening) responded to ECT [5]
and intravenous benzodiazepines [27].

j Treatment considerations

Frequently, catatonia in autistic patients becomes
chronic [43], like in Zs case, and proves to be largely

Table 2 Differential diagnosis of catatonia

Hyperkinetic disorders
Acute dystonia
Tardive dyskinesia
Akathisia
Withdrawal-emergent dyskinesias
Tics/Gilles de la Tourette
Selective mutism
Conversion disorder
Compulsions (in Obsessive-Compulsive Disorder)
Epilepsy
Delirium

Hypokinetic disorders
Parkinsonism and Morbus Parkinson
Malignant hyperthermia
Neuroleptic Malignant Syndrome
Serotonergic syndrome
Epilepsy
Status epilepticus
Delirium
Coma
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refractory to most behavioral and psychopharmaco-
logical approaches. Recent cases like Z that were
treated by the authors suggest that only lorazepam
may have consistent positive effects and that both
acute and maintenance ECT may be crucial treat-
ments for autistic patients with catatonia. Acute ECT
may be imperative to abort lethal catatonia and pre-
serve life, with ongoing usage of ECT necessary to
bring the patient closer to his baseline status. There
are no large studies on maintenance ECT in catatonia
in any psychiatric population. ECT also does seem to
have acute, and possibly prophylactic, effects in
refractory patients with schizophrenia [54], depres-
sive disorders [44], bipolar disorder [51], Morbus
Parkinson [61], and other conditions [46].

To our knowledge, there is only the anecdotal
annotation on ECT in autism from O’Gorman in the
1970s [42]: ‘‘Electric Shock Treatment does seem to
have a definite place in our armamentarium, partic-
ularly as a means of cutting short an acutely disturbed
episode…Time is short and we must try to avoid the
rapid deterioration which tends to occur if such an
episode is prolonged. It appears that, in some hands,
electric shock treatment is very helpful, but the course
of the treatment will often have to be intensive and
prolonged. Four or five treatments a week for four or
even five weeks may be necessary. It is of course
essential that psychotherapeutic measures and indi-
vidual attention to the child should be increased ra-
ther than decreased while electric shock treatment is
given. The present writers practice is to employ this
treatment only during acutely disturbed phases in
older (adolescent) patients’’. It is unclear if these
adolescents were diagnosed with catatonia or suffered
from other comorbid conditions.

Unfortunately, a significant treatment barrier in
the usage of ECT in autism concerns the reluctance
of parents/family and clinicians to consider ECT as a
treatment option in autistic patients once catatonia
is diagnosed. Concerns often include fear of ‘‘brain
damage’’ and social stigma associated with ECT.
Indeed, since Italian psychiatrists Cerletti and Bini
conceived ECT in 1938 after von Meduna demon-
strated the therapeutic effect of chemically induced
seizures in 1934, historical research shows that ECT
won wide acceptance until the turbulent 1960s, then
started to be cast aside for reasons having more to
do with cultural prejudice and urban legends than
with safety and efficacy [50]. Misconceptions
regarding ECT are rampant in both the medical
professional and lay publics. Even with critically ill
children, the authors have been frequently asked by
parents of autistic children requiring ECT if their
children will ‘‘become zombies’’, suffer intense pain
or have further cognitive decline and loss of func-
tional skills.

Legal stipulations may factor into the ease of access
to ECT for children, adolescents and adults with
autism and other developmental disorders. For
example, a few US states have severe restrictions on
ECT, often precluding or severely restricting prompt
access [31, 59] even in the case of medical emergen-
cies. The authors have worked with patients whose
families literally had to cross state lines in order to
access life-saving ECT treatment, at considerable ex-
pense as well as risk to an ill child not necessarily fit
for travel. These legal barriers are often amplified in
the case of juveniles or patients with cognitive
impairment, particularly as related to concerns of
informed consent. ECT providers themselves may be
reluctant to assume perceived medico-legal risks
associated with providing ECT to minors and adults
with developmental disabilities, despite literature
supporting safety and efficacy of ECT in the mentally
retarded population.

j Diagnostic implications

Catatonia should be considered in any autistic pa-
tient, of any age, when there is an obvious and
marked deterioration in movement, vocalizations,
pattern of activities, self-care, and practical skills.
Autistic, developmental, and psychiatric disorders
associated with catatonia are listed in Table 3.

It follows that autism should also be considered as
the underlying condition in patients presenting with
catatonia, especially in those with histories of devel-
opmental problems. Psychiatrists working with adults
are usually much more familiar with schizophrenia
and other psychotic disorders than autism. Therefore,
catatonia may be misdiagnosed as a feature of
schizophrenia, and any underlying diagnosis of aut-

Table 3 Psychiatric disorders associated with catatonia

Developmental disorders
Autistic Disorder
Asperger Disorder
Pervasive Developmental Disorder Not Otherwise Specified (atypical autism)
aPossibly Childhood Disintegrative Disorder (late-onset autism)
bPrader–Willi Syndrome

Mood disorders
Psychotic Disorders including Schizophrenia
Mental Disorders due to a General Medical Condition
Substance-Induced Disorders

aThe symptom overlap between autistic regression in CDD and catatonia has
been noted [18], however direct assessments of catatonia in children with CDD
are not found in the literature. No ECT use in children with CDD has been
reported. It is recommended that future studies assess catatonia in children
with suspected CDD during the phase of massive regression [19], and that
lorazepam and/or ECT is considered when the diagnosis is made
bA case of an adolescent with Prader–Willi Syndrome has been reported [16].
Catatonia resolved with lorazepam treatment
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ism may be missed leading to possible suboptimal
treatment of both catatonia and autism.

Timely diagnosis is paramount to avoid catatonia
remaining undiagnosed or untreated for extended
periods. Delay typically results in sluggish treatment
responses, as well as potential for serious medical
complications such as deep vein thrombosis, pul-
monary emboli [37, 41], dehydration, malnutrition
and physical exhaustion.

j Treatment implications

An example of a medical treatment algorithm for se-
vere catatonia based on the cumulative experience in
autism [21, 24] is shown in Fig. 3. The lack of con-
trolled studies must be emphasized, as well as the
limited number of published cases of catatonia in
people with developmental disorders.

The algorithm features the lorazepam challenge
test that consists of intravenous administration of
1 mg of lorazepam, and if no changes occur within
the next two to five minutes, repeating the procedure
with another 1 mg lorazepam bolus.

If improvement is seen after the challenge test,
treatment with increasing doses of lorazepam as high
as 24 mg per day is recommended. Improvement
should be observed at least after 3 days before con-
sidering bilateral ECT. Once the efficacy of lorazepam
is demonstrated, a 6–12 months continuation phase
starts. Although the usual dose range of 6–24 mg per
day is considered ‘‘high’’ in conventional psycho-
pharmacology, such higher doses are necessary (and
well tolerated without sedation) in many cases with
catatonia. Lorazepam should be slowly tapered after
the continuation phase to avoid withdrawal symp-
toms due to tolerance.

ECT is indicated in severe catatonia when the
Lorazepam Challenge Test fails or increased dosages
do not bring rapid relief. In such circumstances, ECT

may be life saving, and should be promptly consid-
ered. A few technical issues concerning electrode
placement and concurrent medication use need to be
considered to maximize the effect of ECT. Bilateral
(bitemporal or bifrontal) electrode placement is more
efficacious than unilateral placement, and the use of
bilateral placement in catatonia is therefore recom-
mended [24]. All psychiatric medications should be
stopped before initiation of ECT, as well as any other
non-psychiatric medications, if possible.

The concurrent use of lorazepam and ECT is a
useful treatment variant when lorazepam treatment
brings benefits but no complete remission or return to
baseline function. Intravenous administration of flu-
mazenil, a benzodiazepine antagonist with quick on-
set of action and short-lived effect, just before the
seizure induction temporarily suspends the anti-sei-
zure effects of lorazepam, obviating the tapering or
stopping of lorazepam. It is recommended to wait
until the patient shows outward signs of agitation
after flumazenil administration to guarantee benzo-
diazepine reversal before delivering the electrical
stimulus. In a case-series, synergy of lorazepam and
ECT treatment using flumazenil was observed [45].

The relief of catatonia often seems to require more
frequent seizures than does the relief of depressive
illness. In severe or malignant catatonia, daily ECT
treatment for 3–5 days may be needed. The number
of sessions that will be needed before substantial
improvement or remission occur cannot be predicted,
and the authors have worked with some patients
requiring several dozen ECT treatments. It seems
reasonable to assess the patients overall response after
the first five or six treatments, and then again after ten
or 12 treatments. The cognitive and non-cognitive
side effects of ECT are known and manageable, and
typically time-limited [1].

Options for continuation treatment after an effec-
tive ECT course may include continuation of loraze-

Lorazepam Continuation

Much Improved

Lorazepam + Bilateral ECT

Somewhat improved

Bilateral ECT

Not improved

3-day Lorazepam Trial

Improved

Bilateral ECT

Not improved

Lorazepam Challenge Test

Catatonia
Fig. 3 Medical treatment algorithm for catatonia in
autism
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pam or ECT on an outpatient basis. Although the
optimal duration of treatments to prevent relapse of
catatonia is unknown, weekly and bi-weekly ECT
treatments may be needed for 6 months or longer to
ensure a stabilized response. Like in other conditions,
wide differences in treatment needs between patients
are to be expected. Fortunately, continued ECT is safe
with ongoing monitoring.

j Research implications

Findings that catatonia is diagnosable in about one of
seven patients diagnosed with autism [7, 58], a pro-
portion similar as in those with affective and psy-
chotic disorders [24] is contrary to earlier claims that
catatonia is restricted to schizophrenia, and soon to
be extinct [40], and beg the question of clinical and
biological overlap between these disorders.

Clinical boundaries between the autistic spectrum
disorders and other disorders, particularly early-onset

psychotic disorders [29, 52, 57] are not always clear.
About 40% of children with onset of schizophrenia
before age ten had symptoms of autism during in-
fancy and early childhood [57]. In another study of
children with childhood-onset schizophrenia (COS)
(before their 13th birthday), 19 of 75 (25%) of chil-
dren with COS had a lifetime diagnosis of PDD [52].
Two siblings of children with COS were diagnosed
with classic autism. This suggests a familial link be-
tween certain types of autism and childhood-onset
schizophrenia.

Recent studies suggest overlap in genetic causes for
autism and major psychiatric syndromes such as
affective disorders [15] and schizophrenia [38], and
catatonia [12, 18]. Admittedly, genes for any of the
autistic, catatonic, affective, or psychotic disorders
are yet to be identified. Further studies on the possible
biological-genetic overlap between these conditions
would be helpful.
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