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Inborn Error Of Metabolism 



Introduction 

IEM frequently present with psychiatric diseases 

Retrospective analysis : 

psychiatric signs may remain isolated for years before     
more specific organic involvement becomes obvious. 

IEM presenting with a pure psychiatric illness are 
often missed.



IT IS IMPORTANT TO DETECT IEM FOR 
SEVERAL REASONS:

(1) Specific treatments may be available

(2) Metabolic decompensation may be avoided

(3) Treatments are more effective at the psychiatric stage of 
the disease, before the development of irreversible 
neurological lesions. 



Diseases can be schematically classified into 3 groups 
Group 1 

 Includes diseases with acute and recurrent attacks of confusion and 
behavioural changes, which are usually associated with physical signs 
(gastrointestinal signs, cephalalgia, dysautonomia, pyramidal signs, alteration 
of consciousness)

This group corresponds mainly to intoxications 

Urea cycle defects

Homocysteine remethylation defects 

Porphyrias

Energy defects (mitochondrial diseases)



Group 2
Diseases with isolated psychiatric signs arising in adolescence or 

adulthood in a previously non symptomatic patient. 

Hyperhomocystinaemia (homocysteine remethylation defects and 
cystathionine β-synthase deficiency)

Lipid metabolism disorders 
Metachromatic leukodystrophy

Gm2 gangliosidosis

Niemann-pick type c disease

Adrenoleukodystrophy

Cerebrotendinous xanthomatosis



 Patients in this group may initially present with

 Recurrent psychotic attacks

 Chronic delusion

 Disorganised behaviour, which may mimic schizophrenia

Catatonias

 visual hallucinations

 fluctuating symptoms

mental confusion

 resistance or even deterioration with treatments 

 associated cognitive decline constitute atypical features

The diagnosis is particularly difficult in this group given the relative 
non-specificity of psychiatric signs, especially when they remain 
isolated for years or decades. 



Group 3 
 Includes patients with mild mental retardation from childhood and disorders 

of behaviour or personality without a definite psychiatric syndrome. 

This group includes chronic intoxications 

Homocystinurias

Non ketotic hyperglycinaemia

Succinic semialdehyde dehydrogenase deficiency

Some neurotransmitter metabolism defects, (monoamine oxidase A 
deficiency and probably disorders of serotonin synthesis)

 Some miscellaneous diseases (creatine transporter deficiency, α- and β-
mannosidosis, MPS III).



Overview of IEMs that may associate
with psychiatric signs

Emergencies

Chronic treatable diseases

Chronic less treatable diseases



Emergencies

Urea cycle disorders

Homocysteine remethylation defects 

Porphyrias



Urea cycle disorders

• The urea cycle disorders (UCDs) result from 
defects in the metabolism of waste 
nitrogen produced by the breakdown of 
protein and other nitrogen containing 
molecules. 

• The waste nitrogen is converted into 
ammonia and transported to the liver 
where it is processed via the urea cycle. 

• The urea cycle is composed of five catalytic 
enzymes, a cofactor producer(NAG), and at 
least two transport proteins.

•



UCD symptoms 

Hyperammonemia

Respiratory alkalosis 

Permanent brain damage or death

 cognitivee and motor dysfunction

Hepatopathy 

Seizure

 Altered consciousness

Ataxia

Confusion and agitation 

 Brain swelling  (accumulation of glutamine, which brain astrocytes 
form from glutamate and ammonia in an inpdependent reaction)



Case report
 A 56-year-old woman was referred  for acute confusion and paraplegia. 

 mild depression from the age of 30 yrs.

 At the age of 50 years, after an operation on her knees, she made a suicide attempt. 

 Three years later she was hospitalized in a psychiatric department for an acute delusion with 
visual hallucinations.

 From that time she became socially retired and was diagnosed as having late-onset 
schizophrenia. 

 When 56 years old, after a benign head trauma, she became acutely confused and paraplegic.

 Metabolic investigations showed hyperhomocysteinaemia (192 mmol/L, normal 3). 

 Enzymatic studies showed MTHFR deficiency, which was confirmed by molecular analysis.

 Treatment with folinic acid, betaine and hydoxocobalamine led to a complete recovery of her 
psychiatric illness after several months but she remained paraplegic.



Homocysteine Remethylation Defects 
 Remethylation defects are primarily 

those in which homocysteine cannot 
be converted to the amino acid 
methionine. 

 The most common problems are with 
the gene encoding methylene 
tetrahydrofolate reductase (MTHFR). 

 Genes which process 
cobalamin/vitamin B12 or folate can 
also lead to disease.



Literature review of case reports  
 Occurrence of psychiatric illness in adulthood is frequently triggered by a surgical 

intervention 

 It can occur as late as the fifth decade in a patient with normal intelligence.

 Symptoms are most often psychotic in nature, including disorganized behaviour, 
delusions of persecution, auditory and visual hallucinations. 

 These can be followed by alteration of consciousness, subacute paraplegia, peripheral 
neuropathy and coma. 

 In all cases, treatments are very efficient if started early. However, paraplegia due to 
subacute degeneration of the spinal cord or peripheral neuropathy is poorly 
reversible, making diagnosis and treatment an emergency

(Freeman et al 1975; Pasquier et al 1994; Roze et al (2003).



Porphyrias

Porphyrias are rare 
inherited metabolic 
disorders in the 
metabolism of porphyrin 
and its precursors to 
HEM.

 mainly affect the skin or 
nervous system



Literature review of case reports of porphyrias

 Acute attacks of porphyrias are often triggered by porphyrogenic drugs, infectious 
disorders or alcohol

 They usually begin with minor behavioural changes such as anxiety, restlessness, and 
insomnia and proceed rapidly to symptoms of autonomic and sensory motor 
neuropathy. 

 Acute attacks may also present as aggressive or impulsive behaviour, suicide attempts, 
psychotic features (delusion, hallucinations), or catatonia 

 Conversion disorder or chronic fatigue syndrome are sometimes suspected. 

 Monthly luteal attacks in women may lead to the diagnosis of cycloid psychosis. 

 Exacerbations with alcohol can mimic excessive alcohol intake

(reviewed in Crimlisk 1997; Kauppinen 2005, Crimlisk 1997). 



Chronic Treatable Diseases

Neurological Wilson disease

Homocystinuria due to cystathionine b-synthase 
deficiency 

Cerebrotendinous xanthomatosis



Wilson disease
 inherited disorder

 excessive amounts of copper

accumulate  particularly in 

the liver, brain, and eyes

 The signs and symptoms of 

Wilson disease usually first 

appear between the ages of 6 

and 45, but they most often 

begin during the teenage 

years.



Psychiatric Symptoms In Wilson Disease 
 found in 51% of cases 

 behavioural changes  in 70 % (irritability, aggression, personality change, 
incongruous behaviour, disinhibition) or depression.

 There was a positive correlation between psychiatric symptoms and neurological 
abnormalities.

 Dysarthria was the best predictor of psychiatric illness.

 Psychosis was found in only 1% of cases. 

 Neuroleptics must be avoided because they may provoke an acute progressive 
syndrome with akinesia and rigidity which may progress despite treatment with 
copper chelators

(Dening and Berrios 1989) Walshe and Yealland (1992). Akil and colleagues (1991)



Cystathionine b-synthase deficiency

Mild mental retardation

 Lens dislocation

Marfan-like appearance

Thromboembolic complications. 



Psychiatric complications of homocystinuria 

occur in as many as 51% of adult patients 
Behavioural disorders (physical violence, drug or alcohol abuse)

Personality disorders (hyperactivity, overdependenc

Unusual appearance

Lack of inhibition

Depression and obsessive-compulsive disorder

Schizophrenia or psychotic episodes have been reported in several 
case reports but remain very uncommon in large studies

(Abbott et al 1987; Mudd et al 1985; Ryan et al 2002).



Case report 
 A 21-year-old man 

 was investigated because of behavioural disturbances. 

 His history was remarkable for a chronic axonal sensorimotor polyneuropathy 
diagnosed as Charcot–Marie–Tooth disease

 He experienced difficulties in school. 

 He was reported to have relational difficulties from early childhood that increased 
during adolescence when he was hospitalized in a psychiatric department because of 
aggressiveness against his mother (he threatened her with a knife) and oppositional 
behaviour. 

 metabolic investigations that disclosed a very high concentration of cholestanol 
reminiscent of cerebrotendinous xanthomatosis. 

 Interestingly, no xanthoma and no cataract were found. 



Cerebrotendinous xanthomatosis
 Cerebral cholesterosis (lipid storage 

disease)

 Infantile-onset diarrhea, 

Childhood-onset cataract

Adolescent- to young adult-onset tendon xanthomas

Adult-onset progressive neurologic dysfunction 

- dementia, psychiatric disturbances, pyramidal 

and/or cerebellar signs, dystonia, atypical 

parkinsonism, peripheral neuropathy, and seizures

 tendon xanthomas before occurrence of psychiatric signs

 Treatment with chenodeoxycholic acid produced stabilization or 
improvement of psychiatric signs.



Nonketotic Hyperglycinaemia

 Late-onset or milder forms of may 
present in adolescents or adults with a 
previous history of infantile hypotonia, 
mild mental retardation or attention 
deficit hyperactivity disorder (ADHD).

 Subsequently patients may develop 
behavioural problems including 
outbursts of aggressiveness and sexual 
impulsivity.

 There may be a partial response to 
treatment.

Glycine is the major inhibitory neurotransmitter in posterior areas of 
the vertebrate CNS.





Chronic less treatable 

Metachromatic leukodystrophy

Late-onset GM2 gangliosidosis

Niemann–pick type C disease.



Case report
 A 40-year-old woman had normal psychomotor development, with normal schooling, and worked 

as an employee in a supermarket.

 She had two normal pregnancies. 

 When 30 years old she suffered from an acute persecutive delusion with acoustic hallucinations. 

 Persistent delusion led to the diagnosis of lateonset schizophrenia. 

 Despite chronic therapy with neuroleptics and mood stabilizers, she experienced eight delusion 
relapses in 6 years, requiring hospitalization each time. 

 She refused medical follow-up for the next 4 years.

 At the age of 40 years, neurological examination revealed vertical supranuclear ophthalmoplegia, 
cerebellar ataxia, pyramidal signs, left upper limb rest tremor and rigidity. 

 Abdominal ultrasonography disclosed hepatomegaly and splenomegaly. 

 The diagnosis of Niemann–Pick disease type C was made by demonstrating accumulation of free 
cholesterol 

 cultured fibroblasts with filipin staining and confirmed by the molecular analysis of the NPC1 
gene



Diagnostic strategy to guide 
metabolic investigations in a 

patient with atypical psychiatric 
signs



Investigation for metabolic disorders 

Brain MRI

Ophthalmological examination

Abdominal ultrasonography

Electromyogram 

 Plasma biomarkers  

FBS , VBG ( AG ) , homocysteine, lipid profile , ammoniac , lactate, 
pyruvate, amino acid profile in serum and urine, organic acid urine and 
acylcarnitine profile 

Enzyme assay 

Genetic study  



Atypical psychiatric signs:
Search for an organic disease 

Acute situations 
(acute or subacute confusion with 
somatic signs i.e. digestive signs, 

cephalalgias)

Brain imaging
EEG 

common biological investigations
toxicologic studies

ammonemia
Homocysteinemia.

Suspect porphyrias depending on clinical signs

Start specific treatment 
and confirm diagnosis

Chronic situations



Chronic situations

Search for more common diseases 
(brain imaging, standard biological 

investigations, electroencephalogram etc.) and 
wait.

Suspect an IEM when: 
(1) Other common organic causes have been eliminated
(2) Association with somatic signs including mental 
retardation or cognitive decline 
(3) Acute onset, aggravation with treatment, food intake, 
surgery… (4) Atypical psychiatric signs (catatonia, visual 
hallucinations) 
(5) Family history is informative 

Group 2:
Chronic disease with late 
onset psychiatric signs 

and no mental retardation

Group 3: 
Chronic disease with mild 

mental retardation and 
behavioural changes 



Search for infra clinic somatic signs: 
electrodiagnostic studies, 

ophtalmologic examination, 
abdominal ultrasonography

Group 2 Group 3 

NORMAL ABNORMAL NORMAL 

Homocysteinemia, 
Ceruleoplasmin, 
Hexosaminidases 

Amino Acids 
Chromatography

Organic Acid Urine
Homocysteine 

Brain Spectromri

Specific IEM 



Treatment used in psychiatry and which may 
aggravate metabolic diseases

Attention: when catatonia occurs, recommended symptomatic treatment is lorazepam but 
antipsychotic drugs should be avoided as they may provoke malignant catatonia



Thank You For Your Attention 




