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Supplementary Table 2. Listing of all eligible publications identified during literature search
	Ref
	Main description
	Adult (A) or
Juvenile (J)
	First NP-C symptoms (y)
	Psychiatric onset (y)
	Age at NP-C diagnosis (y)
	Reported missing signs

	Campo et al. 19981
	16 year-old male patient with paranoid schizophrenia & cognitive dysfunction
	J
	14
	16
	16
	No history of developmental abnormalities and seizures (before 16 y). Writing not dysgraphic, reading normal (16). Head CT and MRI normal, cerebrospinal fluid (CSF) examination unremarkable

	Can et al. 20152
	11 year-old female with medical history of ADHS and auditory processing impairment
	J
	8
	8
	13
	Unremarkable family history, no other known medical problems

	Elleder et al. 1983 (Shulman 1995) 3, 4
	A female with a history of spastic symptomatology. Died (46 y)
	–
	26
	39
	46
	Normal cholesterol levels and lipemia

	Fink et al. 19895
	A sibling brother with late-onset, slowly progressive pattern of NP-C
	–
	18
	24
	–
	–

	Hulette et al. 19926
	A 39 year-old female with a 7 y history of an atypical progressive dementia and neurological signs
	–
	32
	32
	40
	No hepatosplenomegaly (33 y, 40 y), normal labs (33 y). No family history of neurological disease. Normal palate, pharynx and tongue (37 y). No atrophy, myoclonus, flexor plantar reflexes, no dysmetria (37 y). Normal CSF and EEG (38 y)

	Josephs et al. 20037
	A 61 year-old female with 15 year history of an undiagnosed, progressive neuropsychiatric disorder. Died (62 y)
	–
	46
	46
	61
	–

	Josephs et al. 20037
	A 32 year-old woman with treatment-resistant paranoid schizophrenia with depressive mood 
	–
	27
	27
	32
	Duodenal biopsy at 32 y was negative

	Lanska and Lanska 19938
	A 42 year-old woman with NP-C and cognitive decline
	–
	29
	42
	40
	No history of seizures, cataplexy, visual problems (VNGP), slurred speech, or incoordination (42 y). Normal auditory acuity, no dysarthria or torticollis (42 y). No rigidity, dystonia, dyskinesia, or ataxia; reflexes were slightly brisk, but symmetric; no hepatomegaly (42 y). No family history of consanguinity, jaundice, splenectomy, or progressive neurologic dysfunction. Skin biopsy showed no morphologic evidence of lysosomal storage disease (40 y). Normal the oropharyngeal phase of swallowing and oesophageal motility (42 y)

	Lee et al. 2015 (1)9
	Niemann-Pick type C siblings presenting with psychosis
	–
	18
	18
	25
	There was no definite abnormal finding in the brain MR image, but widespread hypoperfusion was found in the brain perfusion SPECT

	Lee et al. 2015 (2)9
	Niemann-Pick type C siblings presenting with psychosis
	–
	19
	–
	23
	–

	Longstreth
et al. 198210
	A 43 year-old man presented with splenomegaly and a 20 y history of a neurologic disorder
	–
	23
	37
	–
	Normal early development. No family history of neurologic disorders, consanguinity, or Nova Scotian ancestry. Strength was excellent; no Babinski sign was elicited, normal nerve conduction velocities, CSF (43 y)

	Malhotra 200311
	A young Caucasian man diagnosed for chronic schizophrenia and borderline intellectual functioning
	–
	–
	18
	32
	–

	Mattsson et al. 201312
	A 44 year-old man with psychotic symptoms
	–
	18
	18
	42
	MeCI scintigraphy (SPECT), EEG and MRI were normal. Phosphorylated tau normal (38 y, 42 y)

	Maubert et al. 2014 (1)13
	Two siblings with independent diagnosis of schizophrenia. A younger brother (born 1985)
	–
	22
	22
	25
	Brain scan at age 22 y was normal

	Maubert et al. 2014 (2)13
	Two siblings with independent diagnosis of schizophrenia. An older female (born 1981)
	–
	21
	21
	–
	At age 29 y, no ataxia, cataplexy or obvious supranuclear palsy; at age 31 y, hepatic ultrasonography is normal

	Mishra et al. 201414
	A 23 year old male patient presented with wide array of neurological and psychiatric signs and symptoms
	–
	23
	23
	23
	No visceral signs and symptoms

	Nia et al. 2011, 15 Baumgartner et al. 201316
	A 27 year-old male with suspected hebephrenic schizophrenia
	–
	21
	–
	27
	Absence of cranial MRT findings

	Sandu et al. 200917
	A 17 year-old male with paranoid schizophrenia, Asperger's syndrome and cerebellar disorder
	J
	1
	3
	17
	Age 17 y: no VSGP, cerebral MRI showed no pathologies

	Santos et al. 200818
	A Brazilian child treated with miglustat, with psychomotor regression observed at 9 y of age
	–
	2
	–
	9
	–

	Sevin et al. 200719
	A male patient had no familial or personal history of NP-C
	–
	16
	–
	25
	Normal electroneuromyography, electroretinogram, visual evoked potentials and abdominal ultrasonography (26 y)

	Shulman et al. 19954
	A man with 8-year history of psychosis and threated with neuroleptics
	–
	30
	30
	38
	Normal infancy, childhood, and adolescence. Motor strength and tone were normal, no tremor, tests of finger dexterity were performed well and there were no cerebellar signs, sensory examination was unremarkable, no hepatomegaly or splenomegaly noted on consultation with hepatology. There is a history of consanguinity three generations
prior. Two male cousins have had progressive neurologic disorders in their fourth decade. One cousin died undiagnosed

	Skorpen et al. 201220
	A girl with Norwegian Caucasian parents, with late-infantile-onset NP-C and frequent seizures. Died aged 8 y
	J
	0
	2
	4
	At age 2–3 y: Findings from brain magnetic resonance imaging (MRI), electroencephalogram, urine/plasma metabolic screens, and cerebrospinal fluid analyses were all normal. Clinical examination revealed no signs of hepatosplenomegaly (1 month and 2 y 11 mo). Awake and alert and interested in her surroundings (8 y). Her disability scale score remained stable (8 y)

	Sullivan et al. 200521
	A 25 year-old man with a bipolar illness
	–
	0
	18
	25
	No delusions, formal thought disorder, perceptual abnormalities, or ideas of harm; power, reflexes, and sensations were normal (25 y)

	Szakszon et al. 201322
	J Caucasian male with dementia and paranoid doxasmas
	J
	5
	10
	20
	No prolonged neonatal jaundice, psychomotor development was normal until adolescence, brain MRI normal at 14 y and 17 y, intellect estimated to be normal, patient fulfilled the normal school curriculum with satisfactory grades

	Szendi 201523
	A female patient with innate visceral symptoms and the J form of NP-C, having epidermolysis bullosa since infancy
	–
	–
	–
	–
	–

	Tong et al. 201424
	A 31 year-old female with 5-year history of ataxia, dysarthria, dysphagia and cognitive decline
	–
	–
	26
	31
	Neuroimaging and laboratory studies were unremarkable

	Trendelenburg G et al. 200625
	A woman with a 15-year history of fluctuating mood, progressive dementia
	–
	–
	53
	64
	–

	Tsao 201426
	A 13 years old male with progressive cognitive decline; sensorineural deafness, epilepsy, dementia, and hallucinations
	J
	2
	8
	16
	Early milestones in the first 18 months were normal. Brain MRI studies in another hospital showed normal findings at 11 y of age

	Turnacioglu et al. 201327
	A young girl with several years history of progressive cognitive and behavioural problems
	J
	7
	7
	10
	Normal developmental milestones, and she was athletic

	Turpin et al. 200328
	A 2.5 year-old male patient with juvenile form of NP-C with psychiatric onset at 12 y
	J
	2,5
	12
	2,5
	–

	Turpin et al. 2004  (1)29
	Female with school difficulties (up to 15 y), dissociative disorder and delirious episodes (17 y)
	J
	6
	6
	30
	–

	Turpin et al. 2004 (2)29
	A male with history of restlessness, agitation and school troubles
	J
	2,5
	12
	2,5
	–

	Turpin et al. 2004 (3)29 
	A woman with schizoid symptoms
	–
	30
	30
	40
	No hepatosplenomegaly (40 y)

	Tyvaert et al. 200530
	A female with psychiatric disturbance
	–
	18
	18
	31
	Normal CSF exam (25 y)

	
	
	
	
	
	
	

	Van der Tol et al. 201231
	Two affected siblings; younger sister diagnosed with NP-C (15 y) who died at 23 y. Older brother asymptomatic
	–
	15
	–
	15
	–

	Van der Tol et al. 201231
	Two affected siblings; older brother asymptomatic
	–
	17
	17
	
	–

	Vanier et al. 1988 (1)32
	A patient with visceral and neurological presentation. Gender NA. Died at 47 y
	–
	8
	–
	–
	No neonatal cholestatic icterus

	Vanier et al. 1988 (2)32
	A patient with visceral and neurological presentation. Gender NA. Age at last follow up 63 y
	–
	55
	–
	60
	No neonatal cholestatic icterus

	Vanier et al. 1991 (1)33
	A male patient from a family with three siblings (F1). Died at 51 y
	–
	19
	19
	51
	No VSGP (age NA)

	Vanier et al. 1991 (2)33
	A male patient from a family with three siblings. Died of pneumonia at 45 y
	–
	45
	45
	45
	No VSGP (age NA)

	Vanier et al. 1991  (3)33
	A female patient from a family with three siblings. Still alive at 58 y
	–
	34
	34
	34
	No VSGP (age NA)

	Vanier et al. 1991  (4)33
	A female patient with a history of moderate mental retardation
	–
	–
	–
	54
	No gaze paresis, relatively well-oriented within space and time (54 y). No VSGP (age NA)

	Vanier et al. 1991  (5)33
	A female patient from a family with two siblings
	–
	–
	34
	43
	No VSGP (age NA)

	Vanier et al. 1991  (6)33
	A female patient from a family with two siblings, the younger sister
	–
	36
	36
	36
	No VSGP (age NA)

	Walterfang et al. 2006 (1)34
	A man with an 8 y history of schizophrenia
	J
	1
	15
	23
	Motor and cognitive milestones were normal in childhood. No family history of psychiatric or neurological disease and no consanguinity. No tremor, chorea, or myoclonus; no obvious muscle wasting, and power was normal in all limbs (23 y). Negative results on serum routine biochemical investigations and cerebral spinal fluid (CSF) screen and protein count, and on urinary organic and amino acid screen (23 y)

	Walterfang et al. 2006 (2)34
	A 24 year-old Caucasian man with an 8 y history of psychotic symptoms, dysarthria and unsteady gait
	J
	16
	16
	24
	Normal developmental milestones, but clumsy and perfectionistic child. Plantar reflexes were down-going, no hepatosplenomegaly (24 y). Normal laboratory investigations, CSF and bone marrow biopsy (24 y)

	Walterfang et al. 2006 (3)34
	A Caucasian man with behavioural disturbances
	
	1
	18
	1
	There were no delusions, formal thought disorder, perceptual abnormalities or ideas of harm (25 y). Tone, power reflexes, and sensation were normal peripherally. (25 y)

	Walterfang et al. 2009 (1)35
	A sibling with a 'variant' NP-C: Caucasian male with an
8 y history of psychotic symptoms
	J
	16
	16
	24
	Normal developmental milestones, but clumsy and perfectionistic child. No tremor, chorea or myoclonus (24 y). No nystagmus, no sensory loss, and normal fundoscopy (24 y). Power in all limbs, no muscle wasting, normal plantar reflexes, no hepatosplenomegaly (24 y). No known family history of psychiatric or neurological disease, no consanguinity (24 y). Normal: lysosomal enzymes, a bone marrow biopsy (24 y)

	Walterfang et al. 2009 (2)35
	The elder sibling of patient 1 with a 3-month history of psych symptoms
	–
	31
	31
	31
	No hallucinations, normal brain MRI, normal power in all limbs, with no muscle wasting, no nystagmus, no sensory loss, no organomegaly; normal CSF and lysosomal enzymes (31 y)

	Walterfang et al. 201036
	A 15 year-old boy who was diagnosed with NP-C at the age of 13 y
	J
	1
	15
	13
	No splenomegaly at birth. Normal gross motor development

	Wherret and Rewcastle 196937
	Two brothers, now over 40 y have been incapacitated for 10 y with a progressive syndrome of dementia, supranuclear ophthalmoplegia, marked cerebellar ataxia and hypersplenism
	–
	30
	–
	–
	–

	Wiehler et al. 198438
	A 24 year-old man with NP-C diagnosis, without hepatosplenomegaly 
	J
	16
	16
	24
	No hepatosplenomegaly. Normal intellectual, emotional and motor development (<16 y). No seizures (24 y). No family history of a similar disorder, parents and siblings (older sister and younger brother) are healthy. Normal cranial CT and myelography (age <24 y)

	Wouters et a. 201439
	A 16 year-old girl with ADHS, Guillain-Barré type Miller-Fisher and psychotic syndrome
	J
	1
	16
	16
	MRI and EEG normal at age 16 y with psychotic symptomatology; normal social and emotional development in primary school

	Yan-Go et al. 198440
	A 21 year-old non-Jewish woman with neurological symptoms
	–
	18
	–
	–
	No hepato- or splenomegaly (21 y). CSF exam normal, including cell counts and protein 
(21 y)
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