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LETTERS TO THE EDITOR
These selected examples of the COs highlight the need
for greater allocation of resources to areas of disproportion-
ately low levels of evidence in child psychiatry research. The
aim of our study was to shed light on research gaps within the
current AACAP PPs as the organization moves toward
development of CPGs. Increasing the knowledge base sur-
rounding these lower quality recommendations will provide
valuable insight for health care professionals to optimally
serve their patients, but will require extensive resources. We
suggest that the AACAP provide more feedback in their
CPGs that is directed toward investigators and funding
agencies, such as theNational Institute ofMental Health.We
believe that feedback will help to guide and encourage the
gold standards of evidence-based medicine.

Although we used both ClinicalTrials.gov and ICTRP,
which is regarded as a comprehensive method of locating
ongoing research, a possible limitation of our research is that
our searches did not locate studies that may have been
relevant to this investigation.5
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Catatonia in Children and Adolescents:
A High Rate of Genetic Conditions
To the Editor:
Journal of
ediatric catatonia is a rare and severe neuropsy-
chiatric syndrome. We previously reported, in 58
children and adolescents with catatonia, a high
prevalence (up to 20%) of medical conditions, some of which
have specific treatments.1 Here we extend the cohort inclusion
and report the first systematic molecular genetic data for this
syndrome. Among the 89 patients consecutively admitted for
catatonia (according to the pediatric catatonia rating scale)2

between 1993 and 2014, we identify 51 patients (57.3%)
who had genetic laboratory testing, of whom 37 had single
nucleotide polymorphism (SNP) microarray tests for Copy
Number Variants (CNVs) and 14 had routine genetic explo-
rations (karyotyping and searches for specific chromosomal
abnormalities by fluorescence in situ hybridization [FISH]) or
a specific diagnosis test based on clinical history. To assess the
causality of observed geneticfindings in each patient, we used a
causality assessment score (CAUS)3 including 5 causality-
support criteria on a 3-point scale (0 ¼ absent; 1 ¼ moder-
ate; 2¼high): the existence of similar cases in the literature; the
presence of a clinical contributing factor; the presence of a
biological contributing factor; the presence of other para-
clinical symptoms; and response to a specific treatment related
to the suspected genetic or medical condition.

In total, 19 patients (21.3%) had a genetic condition.
Table 14-80 shows the rating for each CAUS item. Fifteen pa-
tients (16.9%) had a genetic condition judged likely to have
contributed to the catatonia syndrome (CAUS �5): 5 single-
gene conditions (Huntington disease, fatal familial insomnia
(FFI), PRODHmutations, Kleefstra syndrome, and Sanfilippo
syndrome); 4 metabolic conditions of unknown origin (low
serotonin level in the cerebrospinal fluid [n ¼ 2], creatine
deficit, storage disease); one cytogenetic abnormality (Down
syndrome); and 5 CNVs with a plausible mechanistic rela-
tionship to the presentation (22q13.3 deletion including the
SHANK3 gene, 16p13 duplication, 8p23.3 deletion of the end
of DLGAP2, and all of CLN8, 2q22.1 deletion, and
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TABLE 1 Genetic Risk Factors (N ¼ 19) in a Prospective Series of Children and Adolescents With Catatonia (N ¼ 89): Clinical, Paraclinical, and Therapeutic
Arguments for Causal Assessment Score (CAUS)

Diagnosis Sex
Age
(y)

Psychiatric
Diagnosis

CAUS Item Scores

To
CAUSReferencesa Clinical Biological

Other
Laboratory
Evaluations Therapeutic

Single Genetic
Conditions
Huntington
disease

M 16 SCZ 2 (4e9)
Dystonia, behavioral

disorder
motor, cognitive,

psychiatric symptoms

2
Family history, motor,
cognitive, psychiatric

symptoms

2
Affected mother
elongated CAG

repeat in
huntingtin gene

2
MRI

0 8

Fatal familial
insomnia

M 18 MDE 1 (10e14)
Insomnia,

dysautonomia,
dysarthria, ataxia,

myoclonus,
extrapyramidal,

pyramidal, ID bulbar
symptoms, MDE,

psychiatric
symptoms:

hallucination,
aggression

2
Insomnia, dysautonomia,

dysarthria, ataxia,
myoclonus, MDE

2
PNRP D178N/129

mutation

2
Polysomno-
graphy, EEG

1
Worse with

BZD and ECT

8

ProDH mutation M 14 SCZ 1 (15e20)
SCZ, ASD, ID,

seizure;
behavioral disorder

2
Behavioral disorder, SCZ,
parental history of SCZ

2
ProDH mutation: 4
missense mutations
(P406L, R431H, Q19P,

R185W)

2
Hyperprolinemia

0 7

Sanfilippo F 18 ASD, ID 2 (21e25)
ASD, language
delay, behavioral

disorder,
hyperactivity,

aggressiveness, ID,
dementia,

disintegrative
disorder,

dysmorphia, bone
and joint damage

2
ASD, behavioral

disorder, hyperactivity,
aggressiveness, ID,

dementia,disintegrative
disorder, dysmorphia,
bone and joint damage

2
Molecular diagnosis

2
MRI,
X-ray

0 8

(continued )
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TABLE 1 Continued

Diagnosis Sex
Age
(y)

Psychiatric
Diagnosis

CAUS Item Scores

To
CAUSReferencesa Clinical Biological

ther
oratory
luations Therapeutic

Kleefstra
syndrome

F 17 ASD, ID 2 (26)
ID, dysmorphia,

seizure, hypotonia,
catatonia

2
ID, dysmorphia

seizure, hypotonia

2
Exome sequencing:
EHMT13b insertion in

exon 24 Val1140
duplication

CGH micro-array:
balanced

translocation 2e4

0 0 6

Metabolic
Conditions of
Unknown Origin
Low serotonin
level in CSF

M 17 SCZ, MDE 1 (27e31)
MDE, ASD

Impulsiveness,
neurological
disorders

1
MDE, Impulsiveness,

tremor
frontal and

extrapyramidal
syndrome, headache,

facial paralysis,
cerebellum syndrome,

2
5-HT deficit in the CSF

1
EEG

0 5

Low serotonin
level in CSF

F 16 ASD, MDE 1 (27e31)
ASD, MDE ,
impulsiveness,
neurological
disorders

1
ASD, MDE,

impulsiveness, seizure

2
5-HT deficit in the CSF

1
EEG

0 5

Intracerebral
creatine deficit

F 15 ASD,
OCD

2 (32e35)
ASD, language delay
behavioral disorder,
seizure, ID, motor

dysfunction,
extrapyramidal

syndrome

1
ASD, seizure

2
In vitro diagnosis on
fibroblast; increased

urinary creatine

2
ctro-MRI,
EEG

2
Clinical

improvement
and Magnetic
resonance

spectroscopy
normalization
with creatine

9

(continued )
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TABLE 1 Continued

Diagnosis Sex
Age
(y)

Psychiatric
Diagnosis

CAUS Item Scores

To
CAUSReferencesa Clinical Biological

Other
Laboratory
Evaluations Therapeutic

Storage disease M 16 SCZ 1 (36)
Psychiatric symptoms

2
Splenomegaly,

confusion, frontal signs,
supranuclear paralysis,

dysarthria

0
Molecular

explorations refused
by parents

2
Abdominal
ultrasound

0 5

CNV and
Chromosomal
Abnormalities
Down syndrome M 19 ASD, ID,

MDE
2 (37e41)

ASD, ID, MDE,
catatonia,
dysmorphia

2
ASD, ID, MDE,
dysmorphia

2
21 trisomy on
karyotype

0 0 6

22q13.3 deletion F 16 ID, BD 2 (42e48)
ID, language

impairment, periodic
catatonia, minor

dysmorphia

2
ID, periodic catatonia
Minor dysmorphia

1
CGH-array Agilant

60Kb
FISH:

55.9 Kb deletion de
novo 22q13.3

0 0 5

16p13.1
duplication

M 16 ASD,
SCZ,
ADHD

2 (49e56)
ASD, ID, SCZ,

learning disability
language

impairment, ADHD,
seizure

2
ASD, SCZ

learning disability, ADHD

2
Human 610 Quad V1

/Illumina
1.16 Mb duplication

16p13.11
696 Kb duplication

2p22.3

0 0 6

8p23.3 deletion M 17 SCZ 2 (57e63)
ASD, SCZ, ID

behavioral disorder;
catatonia features

described

2
SCZ, borderline

intelligence; brother: ID
carried same deletion

1
Human 610 quad V1

/Illumina
196 Kb deletion

8p23.3 (deletion of
the 30 end of DLGAP2

and all of CNL8)

0 0 5
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TABLE 1 Continued

Diagnosis Sex
Age
(y)

Psychiatric
Diagnosis

CAUS Item Scores

To
CAUSReferencesa Clinical Biological

Other
Laboratory
Evaluations Therapeutic

2q22.1 deletion M 19 ASD,
ID

1 (64,65)
ASD, ID,

Dysmorphia

2
ASD, ID, dysmorphia,
seizure, hyperlaxity

1
Illumina

HumanCytoSNP-12
v2.1

132 Kb deletion
2q22.1, paternal
transmission

1
EEG

0 5

13q33.1-34
deletion

F 14 ASD, ID,
MDE

1 (66e75)
ID, coagulation
factor VII and X
deficit, central
nervous system

anomalies,
dysmorphia, dystonia

1
ID, coagulation factor VII

and X deficit,
dysmorphia, seizure

2
Illumina

HumanCytoSNP-12
v2.1

4.7 Mb deletion 13q31
e34

hemostatic Disorders

1
MRI

0 5

2q36 deletion M 15 ASD, ID,
SCZ

1 (76e79)
ASD, ID, seizure

1
ASD, ID, seizure

2
Human 610 quad V1

/Illumina
1.9 Mb deletion 2q36,
maternal transmission

0 0 4

Deletion exon 6 of
PARKIN 2 D

anti-NMDA
receptor
encephalitis

F 17 Mania 0 1
Malignant catatonia
worsened by APA

2
DNA chips

Human 610 Quad V1
/Illumina

106 kb deletion in the
PARKIN 2 gene
deleting exon 6

0 0 3

Xp22.33
duplication

M 19 ASD, ID 0 (80) 1
Seizure

1
Illumina

HumanOmniExpress-
24 v1

150 Kb duplication
Xp22.33

0 0 2
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13q33.1q34deletion). Four patients had aCNV judged to have
a questionable causal linkwith catatonia:maternally transmitted
2q36 deletion; deletion of exon 6 of PARK2 in a context of an
anti-NMDA receptor encephalitis; Xp22.33 duplication; and
three CNVs in one patient, namely Xq25 deletion, 2q21.1
deletion, and 6q14 duplication. We have reported these four
additional CNVs with uncertain causal relationships to
encourage further observations on possible neuropsychiatric
clinical features (see Table S1, available online).

Clinicians who see patients with catatonia should be aware
of the frequency of medical and particularly genetic disorders
that are contributing to catatonia vulnerability. Some of these
disorders are treatable (eg, creatine deficit),32 resulting in better
outcomes than from psychiatric treatment alone. On the other
hand, clinicians who treat patients with genetically based
neurodevelopmental syndromes should be aware that it can be
difficult to diagnose catatonia in these patients because of the
overlapping symptoms. Correct diagnosis of catatonia permits
the clinician to offer patients-specific treatments (high-dose
benzodiazepine; electroconvulsive therapy if benzodiazepines
are ineffective)1 that can reverse the severe acute deterioration
that is typical of catatonia syndrome.

Marie Raffin, MD
Angele Consoli, MD, PhD

Marianna Giannitelli, MD, PhD
Anne Philippe, MD, PhD

Boris Keren, MD, PhD
Nicolas Bodeau, MS

Douglas F. Levinson, MD
David Cohen, MD, PhD

Claudine Laurent-Levinson, MD, PhD

Accepted May 9, 2018.

Drs. Raffin, Consoli, Giannitelli, Cohen, Laurent-Levinson, and Mr. Bodeau are
with the Universit�e Pierre et Marie Curie, Ho

ˇ

pital Piti�e-Salpe

ˇ

tri�ere, Paris,
France. Dr. Cohen is also with Institut des Syst�emes Intelligents et Robotiques,
Universit�e Pierre et Marie Curie, Paris, France. Dr. Laurent-Levinson is also with
Stanford University, CA. Dr. Philippe is with INSERM U1163, Institut Imagine,
Universit�e Ren�e Descartes, Paris, France. Dr. Keren is with La Piti�e-Salpe

ˇ

tri�ere
Hospital, Paris, France. Dr. Levinson is with Stanford University, CA.

The current study was supported by the French ministry of health (Programme
Hospitalier de Recherche Clinique), the University Pierre et Marie Curie, and the
Assistance Publique Ho

ˇ

pitaux de Paris. None of these funding organizations had
any role in the design or conduct of the study, preparation, review, or approval of
themanuscript.Mr. Bodeau had full access to all of thedata in the study and takes
responsibility for the integrity of the data and the accuracy of the data analysis.

Mr. Bodeau served as the statistical expert for this research.

The authors thank the patients and their families.

Disclosure:Dr.Cohenhas servedas a consultant toor has receivedhonoraria from
Lundbeck, Shire, Otsuka, Jansen, and Roche. Drs. Raffin, Consoli, Giannitelli,
Philippe, Keren, Levinson, Laurent-Levinson and Mr. Bodeau report no biomed-
ical financial interests or potential conflicts of interest.

Correspondence to Marie Raffin, MD: marie.raffin@aphp.fr

0890-8567/$36.00/ª2018 American Academy of Child and Adolescent Psychiatry

https://doi.org/10.1016/j.jaac.2018.03.020
www.jaacap.org 523

https://doi.org/10.1016/j.jaac.2018.03.018
http://www.jaacap.org


LETTERS TO THE EDITOR
REFERENCES
1. Consoli A, Raffin M, Laurent C, et al. Medical and developmental risk factors of cata-

tonia in children and adolescents: a prospective case-control study. Schizophr Res. 2012;
137:151-158.

2. Benarous X, Consoli A, Raffin M, et al. Validation of the Pediatric Catatonia Rating Scale
(PCRS). Schizophr Res. 2016;176:378-386.

3. Ferrafiat V, Raffin M, Freri E, et al. A causality algorithm to guide diagnosis and
treatment of catatonia due to autoimmune conditions in children and adolescents.
Schizophr Res. 2017 Jun 25. pii: S0920-9964(17) 30375-4. Epub ahead of print.

4. Bender HU, Almashanu S, Steel G, et al. Functional consequences of PRODH missense
mutations. Am J Hum Genet. 2005;76:409-420.

5. Walker FO. Huntington’s disease. Semin Neurol. 2007;27:143-150.
6. Novak MJ, Tabrizi SJ. Huntington’s disease: clinical presentation and treatment. Int Rev

Neurobiol. 2011;98:297-323.
7. Letort D, Gonzalez-Alegre P. Huntington’s disease in children. Handb Clin Neurol.

2013;113:1913-1917.
8. Ross CA, Aylward EH, Wild EJ, et al. Huntington disease: natural history, biomarkers

and prospects for therapeutics. Nat Rev Neurol. 2014;10:204-216.
9. Merida-Puga J, Ramirez-Bermudez J, Aguilar-Venegas LC, Fricchione GL, Espinola-

Nadurille M. Westphal variant Huntington disease and refractory catatonia: a case report.
Cogn Behav Neurol. 2011;24:204-208.

10. Krasnianski A, Bartl M, Sanchez Juan PJ, et al. Fatal familial insomnia: clinical features
and early identification. Ann Neurol. 2008;63:658-661.

11. Krasnianski A, Sanchez Juan P, Ponto C, et al. A proposal of new diagnostic pathway for
fatal familial insomnia. J Neurol Neurosurg Psychiatry. 2014;85:654-659.

12. Moody KM, Schonberger LB, Maddox RA, Zou WQ, Cracco L, Cali I. Sporadic fatal
insomnia in a young woman: a diagnostic challenge: case report. BMC Neurol. 2011;
11:136.

13. Raggi A, Perani D, Giaccone G, et al. The behavioural features of fatal familial insomnia:
a new Italian case with pathological verification. Sleep Med. 2009;10:581-585.

14. Harder A, Gregor A, Wirth T, et al. Early age of onset in fatal familial insomnia. Two
novel cases and review of the literature. J Neurol. 2004;251:715-724.

15. Clelland CL, Read LL, Baraldi AN, et al. Evidence for association of hyperprolinemia with
schizophrenia and a measure of clinical outcome. Schizophr Res. 2011;131:139-145.

16. Guilmatre A, Dubourg C, Mosca AL, et al. Recurrent rearrangements in synaptic and
neurodevelopmental genes and shared biologic pathways in schizophrenia, autism, and
mental retardation. Arch Gen Psychiatry. 2009;66:947-956.

17. Kempf L, Nicodemus KK, Kolachana B, et al. Functional polymorphisms in PRODH
are associated with risk and protection for schizophrenia and fronto-striatal structure and
function. PLoS Genet. 2008;4:e1000252.

18. Ryan AK, Goodship JA, Wilson DI, et al. Spectrum of clinical features associated with
interstitial chromosome 22q11 deletions: a European collaborative study. J Med Genet.
1997;34:798-804.

19. Zarchi O, Carmel M, Avni C, et al. Schizophrenia-like neurophysiological abnormalities
in 22q11.2 deletion syndrome and their association to COMT and PRODH genotypes.
J Psychiatr Res. 2013;47:1623-1629.

20. Hosak L. New findings in the genetics of schizophrenia. World J Psychiatry. 2013;
22:57-61.

21. Rumsey RK, Rudser K, Delaney K, Potegal M, Whitley CB, Shapiro E. Acquired autistic
behaviors in children with mucopolysaccharidosis type IIIA. J Pediatr. 2014;164:1147-
1151e1.

22. Delgadillo V, O’Callaghan Mdel M, Gort L, Coll MJ, Pineda M. Natural history of
Sanfilippo syndrome in Spain. Orphanet J Rare Dis. 2013;8:189.

23. Moog U, van Mierlo I, van Schrojenstein Lantman-de Valk HM, Spaapen L,
Maaskant MA, Curfs LM. Is Sanfilippo type B in your mind when you see adults with
mental retardation and behavioral problems? Am J Med Genet C Semin Med Genet.
2007;145C:293-301.

24. Wijburg FA, Wegrzyn G, Burton BK, Tylki-Szymanska A. Mucopolysaccharidosis type
III (Sanfilippo syndrome) and misdiagnosis of idiopathic developmental delay, attention
deficit/hyperactivity disorder or autism spectrum disorder. Acta Paediatr. 2013;102:
462-470.

25. Cross EM, Hare DJ. Behavioural phenotypes of the mucopolysaccharide disorders: a
systematic literature review of cognitive, motor, social, linguistic and behavioural pre-
sentation in the MPS disorders. J Inherit Metab Dis. 2013;36:189-200.

26. Verhoeven WM, Egger JI, Vermeulen K, van de Warrenburg BP, Kleefstra T. Kleefstra
syndrome in three adult patients: further delineation of the behavioral and neurological
phenotype shows aspects of a neurodegenerative course. Am J Med Genet A. 2011;155A:
2409-2415.

27. Ramaekers VT, Senderek J, Hausler M, et al. A novel neurodevelopmental syndrome
responsive to 5-hydroxytryptophan and carbidopa. Mol Genet Metab. 2001;73:179-187.
524 www.jaacap.org
28. Seo D, Patrick CJ, Kennealy PJ. Role of serotonin and dopamine system interactions in
the neurobiology of impulsive aggression and its comorbidity with other clinical disor-
ders. Aggress Violent Behav. 2008;13:383-395.

29. Kurian MA, Gissen P, Smith M, Heales S Jr, Clayton PT. The monoamine neuro-
transmitter disorders: an expanding range of neurological syndromes. Lancet Neurol.
2011;10:721-733.

30. Adamsen D, Meili D, Blau N, Thony B, Ramaekers V. Autism associated with low
5-hydroxyindolacetic acid in CSF and the heterozygous SLC6A4 gene Gly56Ala plus
5-HTTLPR L/L promoter variants. Mol Genet Metab. 2011;102:368-373.

31. De Grandis E, Serrano M, Perez-Duenas B, et al. Cerebrospinal fluid alterations of the
serotonin product, 5-hydroxyindolacetic acid, in neurological disorders. J Inherit Metab
Dis. 2010;33:803-809.

32. Clark JF, Cecil KM. Diagnostic methods and recommendations for the cerebral creatine
deficiency syndromes. Pediatr Res. 2015;77:398-405.

33. Cheillan D, Cognat S, Vandenberghe N, Des Portes V, Vianey-Saban C. [Creatine
deficiency syndromes]. Rev Neurol (Paris). 2005;161:284-289.

34. van de Kamp JM, Betsalel OT, Mercimek-Mahmutoglu S, et al. Phenotype and genotype
in 101 males with X-linked creatine transporter deficiency. J Med Genet. 2013;50:
463-472.

35. Stockler S, Schutz PW, Salomons GS. Cerebral creatine deficiency syndromes: clinical
aspects, treatment and pathophysiology. Subcell Biochem. 2007;46:149-166.

36. Sedel F, Baumann N, Turpin JC, Lyon-Caen O, Saudubray JM, Cohen D. Psychiatric
manifestations revealing inborn errors of metabolism in adolescents and adults. J Inherit
Metab Dis. 2007;30:631-641.

37. Jap SN, Ghaziuddin N. Catatonia among adolescents with Down syndrome: a review
and 2 case reports. J ECT. 2011;27:334-537.

38. Ghaziuddin N, Nassiri A, Miles JH. Catatonia in Down syndrome; a treatable cause of
regression. Neuropsychiatr Dis Treat. 2015;11:941-949.

39. Torr J, D’Abrera JC. Maintenance electroconvulsive therapy for depression with cata-
tonia in a young woman with Down syndrome. J ECT. 2014;30:332-336.

40. Mircher C, Cieuta-Walti C, Marey I, et al. Acute Regression in Young People with
Down Syndrome. Brain Sci. 2017 May 27;7. pii: E57. https://doi.org/10.3390/brainsci7
060057.

41. Worley G, Crissman BG, Cadogan E, Milleson C, Adkins DW, Kishnani PS. Down
syndrome disintegrative disorder: new-onset autistic regression, dementia, and insomnia
in older children and adolescents with Down syndrome. J Child Neurol. 2014 Nov 3.
pii: 0883073814554654. Epub ahead of print.

42. Philippe A, Boddaert N, Vaivre-Douret L, et al. Neurobehavioral profile and brain im-
aging study of the 22q13.3 deletion syndrome in childhood. Pediatrics. 2008;122:
e376-e382.

43. Verhoeven WM, Egger JI, Willemsen MH, de Leijer GJ, Kleefstra T. Phelan-McDermid
syndrome in two adult brothers: atypical bipolar disorder as its psychopathological
phenotype? Neuropsychiatr Dis Treat. 2012;8:175-179.

44. Anderlid BM, Schoumans J, Anneren G, et al. FISH-mapping of a 100-kb terminal
22q13 deletion. Hum Genet. 2002;110:439-443.

45. Pasini A, D’Agati E, Casarelli L, Curatolo P. Dose-dependent effect of risperidone
treatment in a case of 22q13.3 deletion syndrome. Brain Dev. 2010;32:425-427.

46. Bonaglia MC, Giorda R, Beri S, et al. Molecular mechanisms generating and stabilizing
terminal 22q13 deletions in 44 subjects with Phelan/McDermid syndrome. PLoS Genet.
2011;7:e1002173.

47. De Vries BB, Bitner-Glindzicz M, Knight SJ, et al. A boy with a submicroscopic 22qter
deletion, general overgrowth and features suggestive of FG syndrome. Clin Genet. 2000;
58:483-437.

48. Serret S, Thummler S, Dor E, Vesperini S, Santos A, Askenazy F. Lithium as a rescue
therapy for regression and catatonia features in two SHANK3 patients with autism
spectrum disorder: case reports. BMC Psychiatry. 2015;15:107.

49. Unique Ucod. 16p13.11 microduplication. Available at: https://www.rarechromo.org.
Accessed May 30, 2018.

50. Hannes FD, Sharp AJ, Mefford HC, et al. Recurrent reciprocal deletions and duplica-
tions of 16p13.11: the deletion is a risk factor for MR/MCA while the duplication may
be a rare benign variant. J Med Genet. 2009;46:223-232.

51. Nagamani SC, Erez A, Bader P, et al. Phenotypic manifestations of copy number vari-
ation in chromosome 16p13.11. Eur J Hum Genet. 2011;19:280-286.

52. Ullmann R, Turner G, Kirchhoff M, et al. Array CGH identifies reciprocal 16p13.1
duplications and deletions that predispose to autism and/or mental retardation. Hum
Mutat. 2007;28:674-682.

53. Kirov G, Grozeva D, Norton N, et al. Support for the involvement of large copy number
variants in the pathogenesis of schizophrenia. Hum Mol Genet. 2009;18:1497-1503.

54. Ikeda M, Aleksic B, Kirov G, et al. Copy number variation in schizophrenia in the
Japanese population. Biol Psychiatry. 2010;67:283-286.

55. Ramalingam A, Zhou XG, Fiedler SD, et al. 16p13.11 duplication is a risk factor for a
wide spectrum of neuropsychiatric disorders. J Hum Genet. 2011;56:541-544.
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 57 / Number 7 / July 2018

https://doi.org/10.3390/brainsci7060057
https://doi.org/10.3390/brainsci7060057
https://www.rarechromo.org
http://www.jaacap.org


All statements expressed in this column are those of the authors and do not
reflect the opinions of the Journal of the American Academy of Child and
Adolescent Psychiatry. See the Instructions for Authors for information about
the preparation and submission of Letters to the Editor.

LETTERS TO THE EDITOR
56. Williams NM, Zaharieva I, Martin A, et al. Rare chromosomal deletions and duplications
in attention-deficit hyperactivity disorder: a genome-wide analysis. Lancet. 2010;376:
1401-1408.

57. Chien WH, Gau SS, Liao HM, et al. Deep exon resequencing of DLGAP2 as a candidate
gene of autism spectrum disorders. Mol Autism. 2013;4:26.

58. Li JM, Lu CL, Cheng MC, et al. Role of the DLGAP2 gene encoding the SAP90/PSD-
95-associated protein 2 in schizophrenia. PLoS One. 2014;9:e85373.

59. Digilio MC, Marino B, Guccione P, Giannotti A, Mingarelli R, Dallapiccola B. Deletion
8p syndrome. Am J Med Genet. 1998;75:534-536.

60. Wu Y, Ji T, Wang J, et al. Submicroscopic subtelomeric aberrations in Chinese patients
with unexplained developmental delay/mental retardation. BMCMedGenet. 2010;11:72.

61. Bassett AS, Costain G, Fung WL, et al. Clinically detectable copy number variations in a
Canadian catchment population of schizophrenia. J Psychiatr Res. 2010;44:1005-1009.

62. De Vries BB, Lees M, Knight SJ, et al. Submicroscopic 8pter deletion, mild mental
retardation, and behavioral problems caused by a familial t(8;20)(p23;p13). Am J Med
Genet. 2001;99:314-319.

63. Traina G, Bigini P, Federighi G, et al. Lipofuscin accumulation and gene expression in
different tissues of mnd mice. Mol Neurobiol. 2012;45:247-257.

64. Mulatinho MV, de Carvalho Serao CL, Scalco F, et al. Severe intellectual disability,
omphalocele, hypospadia and high blood pressure associated to a deletion at 2q22.1q22.3:
case report. Mol Cytogenet. 2012;5:30.

65. Bragin E, Chatzimichali EA, Wright CF, et al. DECIPHER: database for the interpre-
tation of phenotype-linked plausibly pathogenic sequence and copy-number variation.
Nucleic Acids Res. 2014;42(Database issue):D993-D1000.

66. Scambler PJ, Williamson R. The structural gene for human coagulation factor X is
located on chromosome 13q34. Cytogenet Cell Genet. 1985;39:231-233.

67. Gilgenkrantz S, Briquel ME, Andre E, et al. Structural genes of coagulation factors VII
and X located on 13q34. Ann Genet. 1986;29:32-35.

68. Hewitt J, Craven SJ, Brown LA, et al. Molecular determination of the breakpoints of a
161 556 bp deletion at chromosome 13q34 that presented as severe factor VII deficiency
in a neonate. Br J Haematol. 2008;140:589-592.

69. Huang C, Yang YF, Yin N, et al. Congenital heart defect and mental retardation in a
patient with a 13q33.1-34 deletion. Gene. 2012;498:308-310.

70. Yang YF, Ai Q, Huang C, et al. A 1.1Mb deletion in distal 13q deletion syndrome region
with congenital heart defect and postaxial polydactyly: additional support for a CHD
locus at distal 13q34 region. Gene. 2013;528:51-54.
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 57 / Number 7 / July 2018
71. Ballarati L, Rossi E, Bonati MT, et al. 13q Deletion and central nervous system
anomalies: further insights from karyotype-phenotype analyses of 14 patients. J Med
Genet. 2007;44:e60.

72. Walczak-Sztulpa J, Wisniewska M, Latos-Bielenska A, et al. Chromosome deletions in
13q33-34: report of four patients and review of the literature. Am J Med Genet A. 2008;
146A:337-342.

73. Brown S, Gersen S, Anyane-Yeboa K, Warburton D. Preliminary definition of a “critical
region” of chromosome 13 in q32: report of 14 cases with 13q deletions and review of the
literature. Am J Med Genet. 1993;45:52-59.

74. Luo J, Balkin N, Stewart JF, Sarwark JF, Charrow J, Nye JS. Neural tube defects and the
13q deletion syndrome: evidence for a critical region in 13q33-34. Am J Med Genet.
2000;91:227-230.

75. Witters I, Chabchoub E, Vermeesch JR, Fryns JP. Submicroscopic distal deletion of the
long arm of chromosome 13(13q34) with corpus callosum agenesis. Am J Med Genet A.
2009;149A:1834-1836.

76. Young RS, Shapiro SD, Hansen KL, Hine LK, Rainosek DE, Guerra FA. Deletion 2q:
two new cases with karyotypes 46,XY,del(2)(q31q33) and 46,XX,del(2)(q36). J Med
Genet. 1983;20:199-202.

77. Doco-Fenzy M, Landais E, Andrieux J, et al. Deletion 2q36.2q36.3 with multiple renal
cysts and severe mental retardation. Eur J Med Genet. 2008;51:598-607.

78. Casas KA, Mononen TK, Mikail CN, et al. Chromosome 2q terminal deletion: report of
6 new patients and review of phenotype-breakpoint correlations in 66 individuals. Am J
Med Genet A. 2004;130A:331-339.

79. Freitas EL, Gribble SM, Simioni M, et al. A familial case with interstitial 2q36 deletion:
variable phenotypic expression in full and mosaic state. Eur J Med Genet. 2012;55:
660-665.

80. Martinez-Garay I, Jablonka S, Sutajova M, Steuernagel P, Gal A, Kutsche K. A new gene
family (FAM9) of low-copy repeats in Xp22.3 expressed exclusively in testis: implications
for recombinations in this region. Genomics. 2002;80:259-267.
www.jaacap.org 525

http://www.jaacap.org


TABLE S1 Details About Nine Copy Number Variants

Chromosome Locus Size (bp) Location (GRCh37/hg19)
Deletion 22 22q13.3 55,933 51,122,392-51,178,324
Duplication 16 16p13.1 1,155,714 15,125,441-16,281,154
Deletion 8 8p23.23 187,299 1,578,073-1,765,371
Deletion 2 2q22.1 132,553 137,854,860-137,987,412
Duplication 13 13q33.1q34 6,349,922 104,220,115-110,570,036
Deletion 2 2q36 1,877,246 225,478,730-227,355,975
Deletion 6 6q25.2-q27 106,009 162,368,885-162,474,893
Duplication X Xp22.33 150,280 1,519,874-1,670,153
Duplication 21 21q21.1 134,914 22,142,748-22,277,661
Duplication 6 6q14.1 203,856 78,848,097-79,051,952
Deletion X Xq25 180,260 125,104,917-125,285,176
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