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Context: Rare diseases have been associated with more and more genetic and non genetic causes and risk fac-
tors. But this has not been systematically assessed in catatonia, one of the psychiatric syndromes, that is most
frequently associated with medical condition.
Objective: We sought to assess the medical and developmental risk factors of catatonia in children and ado-
lescents.
Methods: From 1993 to 2009, 58 youths aged 10 to 18 years were prospectively admitted for catatonia and
were followed up after discharge. A multidisciplinary approach assessed patients' medical condition and de-
velopmental history. A causality assessment scored medical risk (maximum score=10; κ=0.91). We com-
pared the prevalence of catatonia in these patients to that of 80 inpatients with bipolar I disorder admitted
from 1993 to 2003 who were also followed up.
Results: We found that 13 (22.4%) patients had medical conditions and 18 (31%) had a history of develop-
mental disorder in the catatonia group, whereas 1 (1.3%) and 17 (22.6%) patients had the same conditions
in the bipolar group (pb0.001; p=0.17, respectively). Medical conditions associated with catatonia included
auto-immune encephalitis (systemic lupus erythematosus [N=3] and anti-NMDA-receptor encephalitis
[N=1]), seizures (N=1), ciclosporin encephalitis (N=1), post hypoglycaemic coma encephalitis (N=1),
and genetic or metabolic conditions (chorea [N=2], 5HT cerebrospinal fluid deficit [N=1], storage disease
[N=1], fatal familial insomnia [FFI; N=1], and PRODH mutations [N=1]). Six patients responded to a spe-
cific treatment approach related to their medical condition (e.g., plasma exchange in the case of auto-
immune encephalitis).
Conclusion: Catatonia in children and adolescents is associated with a high prevalence of medical conditions.
This needs to be acknowledged as it may greatly delay the treatment of catatonia and the diagnosis of med-
ically related catatonia. Tragically, this may deny patients treatment opportunities.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Catatonia is among the most severe psychiatric syndrome. The
prevalence of catatonia in adult inpatients ranges from 7.6% to 38%.
Catatonia is more frequent among women and its most commonly as-
sociated psychiatric diagnosis is mood disorder (Taylor and Fink,
2003). Catatonia has not been fully investigated in children and ado-
lescents, although it can occur in children and adolescents. In this age

group, catatonia is rare, and it increases the risk of premature death
(including suicide) by 60-fold, making it the most severe psychiatric
condition (Cornic et al., 2009). The prevalence of catatonia in children
and adolescent inpatients is estimated to range from 0.6% to 17.7%
according to different inclusion criteria (e.g., general psychiatric unit
vs. adolescents receiving electroconvulsive therapy (ECT); high in-
come vs. low income country inpatient unit) (Cohen et al., 2005). In
contrast to adult catatonia, catatonia in children and adolescents is
more frequent in boys than in girls (Cohen et al., 2005; Thakur et
al., 2003). The most commonly underlying psychiatric disorder is
schizophrenia (Cohen et al., 2005; Takaoka and Takata, 2003), but it
can also occur in youths with a history of developmental disorder (e.g.,
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pervasive developmental disorder [PDD] or intellectual disability [ID])
(Dhossche et al., 2006; Wing and Shah, 2000). Gender difference be-
tween paediatric and adult catatonia can be explained by gender differ-
ences in underlying psychiatric disorders (early onset schizophrenia is
more frequent in boys and mood disorders are more frequent in
women). However, the clinical presentation of paediatric catatonia is
similar to that in adults, which involves psychological symptoms (e.g.,
mutism and social withdrawal) and motor symptoms (e.g., stupor and
waxy flexibility). These symptoms can be continuous or discontinuous.
Symptomatic treatments are also similar to that in adult catatonia. The
first line of treatment is high doses of benzodiazepines (e.g., loraze-
pam≤15 mg/day). In cases of resistant or malignant catatonia, electro-
convulsive therapy (ECT) is recommended, even in patients with PPD
or ID (Taylor and Fink, 2003; Wachtel et al., 2008). In addition, clinical
practice depends on the possibility of curing the underlying condition.
Indeed, catatonia may occur in patients with various psychiatric disor-
ders (usually schizophrenia and severe mood disorders) and medical
conditions (e.g., neurological conditions, intoxication, auto-immune
diseases, and metabolic conditions) (Cottencin et al., 2007; Lahutte
et al., 2008). Some of these conditions have poor prognoses and may
result in death (Dimitri et al., 2006). Recognising underlying medical
conditions is essential because it may lead to a cure. Given the variety
of possible medical conditions, guidelines have been proposed to help
clinicians challenged by this complex issue (Lahutte et al., 2008).

Since 1993, we prospectively followed up a sample of youths with
catatonia to investigate their socio-demographic characteristics,
symptomatologies, psychiatric and medically associated conditions,
developmental histories and outcomes (Cohen et al., 1999; Cohen et
al., 2005; Cornic et al., 2009). This study aimed to: (1) assess the prev-
alence of medical risk factors and developmental histories in this
sample of patients with catatonia; (2) compare it with the prevalence
of medical risk factors and developmental histories found in a sample
of inpatients with bipolar I disorder; and (3) assess whether socio-
demographic or clinical characteristics help distinguish catatonia as-
sociated with medical/developmental risk factors from catatonia
with no such risks.

2. Methods

2.1. Patient recruitment

We assessed all patients admitted to the Department of Child and
Adolescent Psychiatry at University Hospital La Pitié-Salpêtrière be-
tween 1993 and 2009 for catatonia. In all, we hospitalised 5532 pa-
tients aged 4 to 18 years. To obtain a diagnosis of catatonia, patients
must present at least two motor symptoms or one motor symptom
and a non-motor symptom indicative of severe behavioural and emo-
tional impairment. The catatonia symptom list (see Supplementary
Table 1) was based on the modified version of the Bush and Francis
scale (Bush et al., 1996; Cohen et al., 1999; Cohen et al., 2005; Ey,
1950). We excluded patients who presented extrapyramidal syn-
drome secondary to antipsychotic symptoms from participation. Re-
cruitment details are available in previous publications (Cohen et
al., 2005; Cornic et al., 2007; Cornic et al., 2009). During the inclusion
period, previous reporting created more attention and interest for the
syndrome leading to a higher frequency of recruitment due to transfer
from other French units after 2006 (40 vs. 18 inclusions, respectively).
This corresponds to the opening of the French National Centre for Psy-
chiatric Rare Diseases and Catatonia in the Department of Child and Ad-
olescent Psychiatry at University Hospital La Pitié-Salpêtrière. We
included 58 patients in this sample, aged from 9 to 18 years. Follow
up clinical data of a sub-sample have been previously published
(Cornic et al., 2009). Here we focused onmedical conditions and devel-
opmental history.

We compared patients' prevalence of medical conditions and their
developmental histories to those of a control sample of 80 inpatients

with type I bipolar disorder (BP) hospitalised in the same department
between 1993 and 2003. We followed up this sample between 2005
and 2006. Brunelle et al. provide a detailed description of the control
sample (Brunelle et al., 2009). Forty-nine (61.3%) control youths were
hospitalised for a manic episode; 31 (38.7%) was hospitalised for a
mixed episode. We excluded 5 patients from the control group be-
cause they had a catatonic episode associated with BP. The local
Ethics Committee approved this study.

2.2. Patient assessment

We conducted a systematic assessment within the patients' first
week of admission, and repeated this assessment at discharge and
follow-up. This assessment included: (i) socio-demographic data
(age, sex, origin and family social-economic status; SES); (ii) a
semi-structured interview to evaluate patients' personal and family
histories of psychiatric and medical disorders (detailed in (Taieb et
al., 2002)); (iii) a clinical examination; (iv) the modified version of
the Bush and Francis scale to test for the presence and severity of cat-
atonic symptoms (Bush et al., 1996; Cohen et al., 1999; Cohen et al.,
2005; Ey, 1950); (v) the Clinical Global Impression—Severity scale
(CGI-S) (Guy, 1976) and the Global Assessment Functioning scale
(GAF) to assess patients' clinical severity at admission and discharge;
and (vi) the duration of the psychiatric episode, the duration of hos-
pitalisation, the type of catatonia onset (e.g., b10 days=acute;
≥10 days=insidious), the duration of acute catatonia, and the type
of catatonia (e.g., episodic or chronic). We considered catatonia as
chronic if the patient had catatonic symptoms after discharge from
the index episode. All but 7 patients had a follow up visit at least
6 months after discharge assessment (Endicott et al., 1976).

We diagnosed psychiatric conditions associated with catatonia
according to DSM-IV criteria. The Diagnostic Interview for Genetic
Studies (DIGS) version 2.0, a semi-structured diagnostic interview
developed by the Human Genetics Initiative of the National Institute
of Mental Health, assessed lifetime and current psychiatric diagnoses
(www.nimhgenetics.org; French translation by CL) (Nurnberger et
al., 1994). The DIGS elicits information necessary to diagnose psy-
chotic, mood, anxiety, substance use and eating disorders as well as
suicidal behaviours using the DSM-IV criteria. We interviewed most
patients after the acute phase of their illness. To maximise the accura-
cy of our psychiatric diagnoses, we obtained clinical information from
each patient's regular psychiatrist. Based on all available information,
the consensus reached by the patient's treating clinician, the DIGS in-
terviewer and one additional child/adolescent psychiatrist (DC or AC)
diagnosed patients. In cases of ID or PDD, we confirmed diagnoses
using the parental Autism Diagnostic Interview—Revised (Lord et
al., 1994) and the Wechsler Intelligence Scales. Both scales are used
routinely in the department. If we confirmed an ID or PDD diagnosis,
a geneticist performed a systematic clinical and molecular evaluation
including karyotype and search for 22q11 and 15q11–q13 chromo-
somal abnormalities by FISH in all patients, and search for Fragile X
in boys (if the patient had never had this procedure performed).

2.3. Medical condition search

To maximise the accuracy of medical diagnoses, an internist and a
neurologist performed an additional physical examination on all pa-
tients. In previous reports, we proposed guidelines for clinical and
para-clinical investigations to help determine the medical conditions
associated with catatonia (Lahutte et al., 2008; Sedel et al., 2007). De-
termining a medical condition from somatic and psychiatric examina-
tions does not occur immediately because pathognomonic symptoms
are rare and catatonia is occasionally isolated. Some symptoms must
be actively searched for to orient a diagnosis.We used amultidisciplinary
approach with the same medical staff during follow-up. Neurological,
global examinations and psychiatric assessments were performed to
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identifymedical conditions. Even if no clinical symptoms (other than cat-
atonia) were present, para-clinical investigations included: routine hae-
matological and biochemical tests, antinuclear antibodies, ammoniemia,
homocysteinemia, plasma ceruleoplasmine level and urinary drug
screening, brain MRI and electroencephalography (EEG). Lahutte et al.
provide a detailed list of these procedures (Lahutte et al., 2008). When
fever was present, we performed cerebrospinal fluid analysis. Other spe-
cific investigations were performed under prescription when we found
other conditions suggestive of medical or neurological problems.

2.4. Causality assessment method

To assess the causality of the medical risk factors associated with
catatonia, we constructed a causality assessment score (CAUS),
which follows the principals of adverse medical effect assessment
with standardised methods (Begaud et al., 1985; Naranjo et al.,
1981). For each patient who we suspected of having a medical condi-
tion, we systematically searched for and scored the following five
causality-support criteria on a 3-point scale (0=absent; 1=moder-
ate; 2=high): (1) the existence of similar cases in the literature;
(2) the presence of clinical symptoms; (3) the presence of biological
symptoms; (4) the presence of other para-clinical symptoms; (5) re-
sponse to a specific treatment related to the suspected medical condi-
tion (e.g., improvement of catatonia after antiepileptic medication in
case of seizures). With this procedure, CAUS maximum score was 10.
Two raters independently scored the patients. The inter-rater reliabil-
ity was excellent (2 raters, 13 cases; intraclass correlation coeffi-
cient=0.91, [95% confidence interval=0.86–0.99]).

2.5. Statistical analyses

Weprocessed the data using R version 2.10. For all tests,α=0.05.We
computed descriptive statistics for sociodemographic and clinical charac-
teristics. Because the variable distributionwas skewed and therewas var-
iance heterogeneity between groups, we used non-parametric univariate
analyses to compare youths with catatonia to youths with BP: Fisher's
exact test for dichotomous variables and the Mann–Whitney's U test for
continuous variables. To compute comparisons between groups, we ex-
cluded the 5 patients that exhibited bipolar disorder and catatonia.

To assess whether underlying conditions influenced catatonia, we
divided the sample into 3 groups according to patients' medical condi-
tion, history of developmental disorder, or neither (see Fig. 1). Develop-
mental disorder was defined by the presence of PDD, ID, or a
neurodevelopmental malformation. Two patients had both medical
and developmental histories; we included these patients in the medical
condition group. Because of the data distribution mentioned above, we
compared quantitative variables using the nonparametric Kruskal–Wallis
test. When the difference was significant, we conducted a subgroup anal-
ysis using theMann–Whitney's U test with a Holm's correction to control
inflation risk of the first kind. We analysed GAF scores at discharge with
an ANCOVA after adjusting for these scores at admission. We compared
qualitative variables using Fisher's exact test. In the case of a significant in-
teraction, we analysed standardised Pearson residuals to clarify the influ-
ence of each group. We calculated the odds ratios and 95% confidence
intervals for binary variables.

3. Results

3.1. The prevalence of medical risk factors in youths with catatonia

We prospectively included 58 patients with catatonia in the 1993
to 2009 cohort. Table 1 summarises the socio-demographic character-
istics. Mean age at admission was 15 (±1.8)years [range: 9–18]. The
sex ratio was 2 males for 1 female. All but 3 patients were post-
pubescent. SES varied greatly among participants; 60.3% of the pa-
tients were off high and middle SES. There were no significant

demographic differences among the BP sample except for age and
sex ratio. Patients with catatonia were severely impaired at admission
(mean CGI-S=6.6; mean GAF=18.9). Although patients with BP also
had severe scores at admission, they were significantly less impaired
compared to those of patients with catatonia. Similarly, patients with
catatonia were significantly more impaired than patients with BP at
discharge after adjusting for CGI-S and GAF scores at admission
(Table 1).

Psychiatric diagnoses associated with catatonia included: major
depressive episode (N=18; 31% of patients), manic episode (N=6;
10.3% of patients), brief psychotic episode (N=3; 5.2% of patients),
and schizophrenia (N=34; 58.6% of patients). Onset was insidious
in 26 patients (44.8%) and sudden in 32 patients (55.2%). The mean
(±SD) Catatonia Rating Scale score was 20.7 (±5.8). All patients pre-
sented at least 5 symptoms according to the modified Bush and Fran-
cis scale.

In the catatonic group, 13 patients (22.4%) had a medical condi-
tion and 18 (31%) had a history of a developmental disorder. Al-
though these prevalence rates are higher than those found in the BP

Children and adolescents with catatonia consecutively
admitted from 1993 to 2009 (N=58)

Medical risk factors
(N=13)

Medical risk factors
found during the

acute phase (N=9)

Patients without medical risk
factor who accepted

DNA Copy Number Variants
search(N=18)

No organic or
developmental risk

factor (N=29)

History of
developmental
disorder (N=16)

Medical risk factors
found during

follow up (N=4)

Fig. 1. Flow chart of the study.Two patients had both medical and developmental his-
tories; we included these patients in the medical condition group.

Table 1
Socio-demographic characteristics, prevalence of medical condition and developmen-
tal history in children and adolescents hospitalised for catatonia versus bipolar I
disorder.

Catatonia
(N=58)

Bipolar I disorder
(N=75)

P

Socio-demographic characteristics
Mean age (±SD) 15 (±1.8) 16 (±1.89) 0.0193
Sex 19 F, 39 M 41 F, 34 M 0.0142
SES: middle/good: N (%) 35 (60.3) 47 (62.6) 0.7150
Migrant mother: N (%) 33 (57) 41 (54.6) 0.837
Migrant father: N (%) 31 (53) 45 (60) 1

Clinical characteristics
CGI-S admission: mean (±SD) 6.6 (±0.8) 5.96 (±0.7) b0.001
GAF admission: mean (±SD) 18.9 (±8.6) 23.3 (±7.8) 0.0024
GAF discharge: mean (±SD) 51.5 (±14) 63.7 (±18) b0.001
Medical condition N (%) 13 (22.4) 1a (1.3) b0.001
Developmental history N (%) 18 (31) 17 (22.6) 0.1659

SES = socio-economic status; CGI-S = Clinical Global Impression—Severity; GAF =
Global Assessment Functioning.

a The patient presented an episode of mania associated to a lupus erythematosus
and was treated with valproate, prednisone and telegine.
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group (Table 1), the difference was only significant for medical condi-
tion: p=3.8×10−5, odds ratio=0.042, [95% confidence interval:
0.002–0.287]. Medical conditions were 24 times more likely in
young patients with catatonia compared to those with BP. Among
the 18 patients with catatonia and a developmental disorder, 12 pa-
tients (20.7%) had PDD, 8 patients (13.8%) had an ID, and 2 patients
(3.4%) had a neurodevelopmental malformation (e.g., lumbosacral
agenesis and syringomyelia). Of note, 6 patients had multiple devel-
opmental disorder diagnoses.

3.2. Medical conditions associated with catatonia

Table 2 summarises the medical conditions found in this series,
the different clinical, para-clinical and therapeutic symptoms that
support a causal relationship for catatonia, as well as the CAUS
calculated for this study. Four patients presented an autoimmune en-
cephalopathy: 3 with systemic lupus erythematosus and 1 with anti-
NMDA-receptor encephalitis. In addition to specific autoimmune test-
ing, patients showed positive responses to plasma exchanges and
immune-suppressive treatments. Three patients exhibited encepha-
lopathies of other origins, including (i) side effects from a ciclosporin
treatment of autoimmune hepatitis (Begaud et al., 1985; Naranjo et
al., 1981); (ii) epilepsy (behavioural symptoms: eyes fixed open, ele-
vated arms, swaying and respiratory problems with co-occurring EEG
markers: overloaded slow plots with an episode of small repetitive
spikes followed by 20 s of slow delta waves repeated at 1 Hz for
10 s) that showed a good clinical response to antiepileptic medica-
tions; and (iii) a post-hypoglycaemic coma related to an insulin over-
dose suicide attempt in a diabetic adolescent. Five patients had a
genetic or metabolic diseases, including chorea (e.g., Huntington's
disease [N=1] and unknown origin [N=1]), FFI with positive molec-
ular diagnosis (N=1) (Dimitri et al., 2006), storage disease (N=1;
the origin of this disease is unknown because the family refused addi-
tional molecular investigations), and moderate hyperprolinemia due
to 4 missense mutations of the PRODH gene (N=1). We investigated
the last patient because his symptoms resisted to benzodiazepine and
only moderately improved with ECT. Of the missense mutations (i.e.,
P406L, R431H, Q19P, and R185W), P406L severely reduced POX activ-
ity more than 70%; furthermore, Q19P and R185W moderately re-
duced POX activity 30%–70% (Bender et al., 2005). Localisation of
these mutations to assess their homozygosity was not possible be-
cause both parents were deceased. Finally, a systematic cerebrospinal
fluid (CSF) search revealed a CSF-serotonin deficit in a 17-year-old
patient. Its clinical presentation (e.g., headache and confusion) led
us to actively search for a medical cause and perform a lumbar punc-
ture in the absence of a fever. CAUS scores ranged from 5 to 10 (mean
(±SD)=7.54(±1.8)). Three patients had CAUSs less than or equal to
5 (see Table 2).

3.3. Associated variables with medical and developmental risk factors in
patients with catatonia

We distributed patients into 3 distinct groups: patients with cata-
tonia due to a medical condition (N=13), patients with catatonia due
to a developmental disorder (N=16; excluding the 2 patients who
had medical conditions and developmental histories) and patients
with no medical condition or developmental disorder (N=29).
There were no differences between the 3 groups regarding socio-
demographic data. A few differences emerged regarding clinical char-
acteristics (Table 3). Insidious onset was significantly higher in pa-
tients with a developmental disorder compared to the other groups
(p=0.008). Patients with a medical condition were less likely to be
diagnosed with schizophrenia than were patients in the other groups
(p=0.025). Regarding the symptoms of catatonia, echopraxia and
automatic compulsive movements were more common in patients

with a developmental disorder (p=0.012). Given these signs overlap
in the two syndromes (PDD and catatonia), this is not surprising.

4. Discussion

Considering that this sample was based on young patients who
were consecutively hospitalised in a psychiatric ward due to catato-
nia, the most important result is that 22.4% of the patients presented
a medical condition. This risk was significantly higher compared to a
sample of inpatients with BP. In contrast, a high prevalence of devel-
opmental disorders was also found in patients with BP. This result
corroborates a previous review specifying the kinds of medical condi-
tions that are associated with catatonia in young people (Lahutte et
al., 2008). Furthermore, the previous report recommended treating
patients with catatonia using a multidisciplinary approach of psychi-
atrists, internists and neurologists during inpatient stay and follow-
up; note that we located patients' medical conditions thanks to this
multidisciplinary approach. Locating the medical causes of catatonia
was difficult not only because of its clinical characteristics (e.g.,
mutism/stupor) but also because other clinical symptoms are often
secondary (e.g., neurological signs). This difficulty was the case for
anti-NMDA-receptor encephalitis (the ability to search for this condi-
tion has only been available in France since 2007) and most of the
genetic/metabolic conditions for which confirmatory diagnoses usu-
ally occurred at follow-up. The initial clinical presentation of catato-
nia frequently hid the ultimate medical diagnosis. For example,
mutism, motor symptoms, social withdrawal and other catatonic
symptoms made clinical examinations difficult. Of these 13 patients,
the link between catatonia and an underlying medical condition
was not conclusively found in 3 patients (CAUS=5). However, after
removing these cases, the prevalence of medical risk factors remained
high (17.2%) and significantly different from patients with BP
(χ2=10.02; df=1; p=0.001).

4.1. Medical conditions

The list of medical conditions found in this study is similar to
Lahutte et al.'s (Lahutte et al., 2008) literature review, which distin-
guished among causes of catatonia: infectious disorders, neurological
conditions, toxic states and genetic conditions from each other. The
lack of infectious diseases and ecstasy abuse in our sample is probably
due to two recruitment biases: (1) most patients with fever are re-
ferred to a paediatric setting (Breakey and Kala, 1977; Unni et al.,
1995), and (2) the catatonia associated with ecstasy abuse is brief
and usually requires intensive care because of electrolytic dysfunction
(hyponatremia) (Masi et al., 2002; Maxwell et al., 1993). Neurological
conditions included encephalopathies of various origins. In these
cases, an etiological diagnosis is crucial because specific treatments
may be required (e.g., autoimmune encephalitis). Numerous cases
of catatonia in young people with systemic lupus erythematosus or
with paediatric autoimmune neuropsychiatric disorder associated
with streptococcus (PANDAS) have been reported (Elia et al., 2005;
Lanham et al., 1985; Perisse et al., 2003). The pathogenic role of
NMDA-receptor antibodies recently described by Dalmau et al. re-
quires additional research (Dalmau and Bataller, 2007; Dalmau et
al., 2008; Dalmau et al., 2011). Since this seminal report, however,
several cases of anti-NMDA-receptor encephalitis in patients with
catatonia (and other acute psychiatric features) have been reported
(Consoli et al., 2011; Florance et al., 2009; Lee et al., 2006;
Schimmel et al., 2009). In the future, we plan to systematically search
for NMDA-receptor antibodies in the CSF of patients with an acute
presentation of catatonia and EEG indicators of encephalopathy, sub-
tle neurological symptoms or resistances to treatment. Two other pa-
tients with encephalopathies due to epilepsy or chronic ciclosporin
treatments have already been reported in the literature (Primavera
et al., 1994; Taque et al., 2004). An additional patient had catatonia
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following an insulin overdose suicide attempt in the context of a
major depressive episode. Because this patient's CAUS score was
equal to 5, we cannot exclude the possibility that catatonia was due
to the depressive episode. We included this patient in the medical
condition group because catatonia continued from the hypoglycaemic
coma. Furthermore, catatonia had parallel EEG symptoms of brain
suffering, including: generally asymmetrical background activity slo-
wed to 6 Hz observed in posterior regions; weak reactivity to opening
and closing of eyes; discrete fast beta rhythms (in microvolts), pre-
dominately in anterior regions; frequent bursts of delta waves; and
acute right temporo-occipital and left temporal activity. Hyperpnoea
increased these abnormalities.

Regarding the genetic risk factors associated with catatonia, we
found one patient with Huntington's disease. This result is not sur-
prising because: (i) this disease includes basal ganglia dysfunction
(Walker, 2007), which has been implicated in the physiopathology
of catatonia (Northoff, 2002), and (ii) early-onset Huntington's dis-
ease is associated with schizophrenia (Ribai et al., 2007; van Duijn
et al., 2008). Similarly, both storage disease (Sedel et al., 2007) and
FFI are associated with psychosis in the early stages of the disease

(Zeidler et al., 1997). For patients with PRODH mutations, the lack
of a parental assessment prevented a homozygosity diagnosis. How-
ever, the association between schizophrenia and PRODH (Jacquet et
al., 2002), and the association between schizophrenia and the 22q11
region, where the PRODH gene is located, are well documented
(Green et al., 1992). Future research should explore whether a
COMT polymorphism contributed to this patient's physiopathology
(de Chaldee et al., 1999). Finally, the CAUS score was only 5 in 2 pa-
tients, meaning that we could only assess a possible relationship
with catatonia. One patient exhibited chorea during the follow-up
visit. We ruled out autoimmune chorea and Huntington's disease
but genetic exploration is ongoing. The other patient had a 5HTP-
CSF deficiency. Serotonin CSF deficit is a rare condition that was
only described recently. In the largest study conducted with children
who have neuropsychiatric conditions, this deficit was associated
with various syndromes including inborn error of metabolism (e.g.,
mitochondrial disorder), pontocerebellar hypoplasia, Rett syndrome,
epileptic encephalopathies, leucodystrophies and neuropsychiatric
disturbances (e.g., autism spectrum disorder and severe behavioural
problems) (De Grandis et al., 2010). Our genetic investigation is
ongoing, but the TPH2 (tryptophane hydroxylase-2) gene sequencing
was negative (data not shown). A serotonin deficit may not explain
the patient's entire clinical presentation, but the possibility is inter-
esting enough to be mentioned.

4.2. Clinical implications

The results presented here have several implications regarding
changes in the diagnosis of catatonia in DSM-V. First, our data (consis-
tent with previous reports, (Dhossche et al., 2010)) emphasise the im-
portance of searching for a medical condition in young people with
catatonia. Second, consistent with findings in adults (Taylor and Fink,
2003), our results support the view that catatonia in youth is a relatively
homogeneous clinical syndrome, with a heterogeneous set of associat-
ed psychiatric and medical disorders that require extensive diagnostic
evaluation. Clinical and socio-demographic features were quite similar
in patients with different psychiatric and medical diagnoses, with only
a few exceptions: insidious onset, echopraxia and automatic compul-
sive movements were more frequent in patients with a developmental
disorder, but these are known features of PDD, the diagnosis in 75% of
these cases; and schizophrenia was significantly less frequent in pa-
tients with a medical condition, but 38% did have a schizophrenia diag-
nosis, and thus no psychiatric diagnosis was uniquely associated with
any of our three subgroups. Thus, catatonia is rather homogeneous as
a clinical syndrome, regardless of the underlying medical, psychiatric,
or developmental conditions.

These results are relevant to the debate over the fate of catatonia
in DSM-V (Francis et al., 2010). Catatonia patients are best served
when the syndrome is rapidly recognised, specific syndromal treat-
ment is provided (such as benzodiazepines) and consideration is
given to appropriate (and often aggressive) medical work-up, with
continuity of care to ensure that the work-up is completed even
after discharge from hospital care. The first proposal of the DSM-V
workgroup (June 2010) to delete the codes 295.2 (Schizophrenia,
Catatonic type) and 293.89 (Catatonia secondary to a medical condi-
tion), and to make catatonia a “specifier” added as a fifth digit to sev-
eral other diagnoses (some of the psychotic disorders and all of the
mood and bipolar disorders) seems likely to reduce rather than en-
hance clinician awareness of all of these points, particularly during
psychiatric training.

By contrast, a large group of experts advocated a unique and
broadly-defined code for catatonia as a syndrome, which can be diag-
nosed acutely in addition to any suspected or established associated
disorders (Francis et al., 2010). Integrating this view to the debate,
the DSM-V workgroup reconsidered (January 2011) the proposal
and recommends now to maintain the category “Catatonia secondary

Table 3
Variables associated with organic or developmental history in children and adolescent
with catatonia.

Organic condition
(N=13)

Developmental history
(N=16)

Others
(N=29)

P

Psychiatric diagnosis N (%)
Schizophrenia 30.8 81.2 58.6 0.025
EDM 46.2 18.8 31 0.29
Mania 15.4 0 13.8 0.244
PDD 0 75 0 –

MR 0 50 0 –

Brief psychotic
episode

7.7 0 6.9 0.59

Onset of catatonia N (%)
Sudden 76.9 25 65.5 0.008
Insidious 33.1 75 34.5

Type of catatonia N (%)
Acute 83.3 43.8 72.4 0.066
Chronic 16.7 56.2 27.6

Severity scales mean (±SD)
CGI admission 6.5 6.9 6.5 0.3
CGI discharge 4.4 4.5 4.0 0.46
GAF admission 19.6 16.9 19.6 0.41
GAF discharge 50.6 44.2 55.5 0.06

Bush–Francis catatonia RS
Catalepsy 0.9 1.9 1.6 Ns
Stupor 2.0 1.5 1.5 Ns
Posturing 1.5 1.1 1.7 Ns
Waxy flexibility 0.9 0.7 0.8 Ns
Staring 2.1 1.3 1.5 Ns
Negativism 1.9 2.5 1.8 Ns
Stereotypes 0.7 1.4 0.7 Ns
Psychomotor
excitement

0.5 0.9 0.8 Ns

Automatic
movements

0.4 1.6 1.0 0.02

Muscular rigidity 1.1 0.7 1.1 Ns
Social withdrawal 2.3 2.3 2.5 Ns
Mutism 1.6 1.4 1.8 Ns
Mannerism 0.2 0.9 0.4 Ns
Echopraxy 0.1 0.5 – 0.012
Echolaly 0.2 0.6 0.2 Ns
Incontinence 1.3 0.8 0.8 Ns
Verbigeration 0.9 0.7 0.5 Ns
Schizophasia 0.3 – 0.1 Ns
Acrocyanosis – 0.4 0.3 Ns
Refusal to eat 1.6 1.3 1.5 Ns
Total score 20.2 22.3 20.2 Ns
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to a medical condition” and to add a new category “Catatonia not oth-
erwise specified” (298.99) (www.dsm5.org). Our results support this
last proposal. Catatonia is a treatable condition when properly recog-
nised. Symptomatic treatments include high doses of benzodiazepine
(Taylor and Fink, 2003), ECT, or both (Consoli et al., 2010). When
available, complementary treatments of comorbid medical conditions
are warranted (e.g., patients with auto-immune catatonia) (Consoli et
al., 2011; Marra et al., 2008). The first step, however, is recognising
catatonia. Establishing a distinct, broad diagnostic entity of catatonia
syndrome seems most likely to promote optimal clinical care.

4.3. Limitations and strengths

The results of the current study should be interpreted in the con-
text of its limitations. (i) The low prevalence of catatonia in youths
explains the sample size of this study (N=58) (Cohen et al., 2005;
Takaoka and Takata, 2003; Thakur et al., 2003). (ii) Because we
were not blind to the participant diagnoses, we cannot be certain
that our search for associated medical condition in patients with BP
was as accurate as patients with catatonia; however, both types of pa-
tients were at the same hospital and followed up in average for
8 years (Cohen et al., 2009; Louet et al., 2010). (iii) The lack of a pae-
diatric department at Salpêtrière Hospital might explain the absence
of infectious disease in this study; similarly, the brief acute catatonic
states that can occur in adolescents with substance abuse problems
are usually treated in emergency care (Masi et al., 2002; Maxwell et
al., 1993). (iv) Possible recruitment biases regarding patients with
catatonia as we received more patients after 2006 (see methods).
However, there was no increase of medical conditions after 2006
(8(20%) vs. 5(27%), respectively, p=0.51). The strengths of this study
include (i) the large amount of data and the prospective design,
(ii) the recruitment of participants over a 17-year period, (iii) the
length of hospitalisation during which patients were assessed and
treated, (iv) the fact that this sample is the largest in the literature,
and (v) the comparison of patients with catatonia to patients with
severe BP.

5. Conclusion

Catatonia in children and adolescents is associated with a high
prevalence of medical conditions. This needs to be acknowledged as
it may greatly delay the treatment of catatonia and the diagnosis of
medically related catatonia. Tragically, this may deny patients' treat-
ment opportunities.

Supplementary materials related to this article can be found on-
line at doi:10.1016/j.schres.2012.02.012.
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