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Learning objectives

• To review genetic measures that have been 
introduced into clinical psychiatry, or may be 
in the near-term

• To understand implications of direct-to-
consumer genetic testing on routine care

• To anticipate patient questions on genetic 
testing, and be able to answer them based on 
the latest scientific evidence
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Case study

Your new patient is a 23 year old man with a diagnosis of 
schizophrenia, and who has persistent negative symptoms.  He is 
accompanied by his parents, who have brought with them a 
report on their son’s genetic profile from 23andMe®.

His parents are concerned that he is an “MTHFR double 
heterozygote” and want to know what this means for his long-
term prognosis and treatment options.  

They have gone online and found several “MTHFR support 
groups,” and based on what they have found are wondering if he 
should take a special form of folic acid called methylfolate.  
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Why are genetics important?
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Some basic terminology…

Copy Number Variant (CNV)

Possible consequences of CNV change:

• Genes duplicated, deleted, or disrupted

• Amount and/or function of protein changes
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Some basic terminology…

…A G C G T A A G A T C G T G A A C G T A G A C C…

…A G C G T A A C A T C G T G A A C G T A G A C C…

Single Nucleotide Polymorphism (SNP)

Possible consequences of G to C change:

• Silent or unknown

• Change in protein structure

• Change in amount of protein that is made
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Some basic terminology…

Genome Wide Association Study (GWAS)

x 1000’s of healthy individuals x 1000’s of individuals with schizophrenia
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Schizophrenia GWAS

21,856 participants 
5 loci

150,064 participants 
108 loci

Psychiatric Genomics Consortium (PGC) 
Nat Genet 2011, Nature 2014
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Schizophrenia GWAS
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Psychiatric Genomics Consortium (PGC) 
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Schizophrenia GWAS

>18% of genetic 
risk explained 
by common 
genetic variants

©

Psychiatric Genomics Consortium (PGC) 
Nat Genet 2011, Nature 2014
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Polygenic risk

Brainstorm Consortium, Science 2018
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MTHFR

FOLH1

Natural	folate

RFC/FOLR1

MTHFR

DHFR

Methylfolate

GCH1

Neuro-

transmitter	
synthesis

Synthetic	folic	acid

X

CH3-X

MTRR
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Cob(II)alamin
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SAH

Hcy

Met
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Methyltransferases,	e.g.,	
COMT
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Common 
variants:

rs1801133
677C>T
222Ala>Val

rs1801131
1298A>C
429Glu>Ala
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MTHFR

van Meurs et al., Am J Med Nutr 2013

PLASMA HOMOCYSTEINE
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MTHFR “double heterozygote”

rs1801133
Copy 1: 677C
Copy 2: 677T

rs1801131
Copy 1: 1298A
Copy 2: 1298C

…~40% of the U.S. population 
are double heterozygotes
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MTHFR “double heterozygote”
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• Does being a double heterozygote increase risk for schizophrenia?
…No

• Does being a double heterozygote increase risk for negative 
symptoms of schizophrenia?

…Maybe

MTHFR genotype: clinical value
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Folate and negative symptoms

Goff et al, Am J Psychiatry 2004
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MTHFR and negative symptoms

Roffman et al., Schiz Bull 2013
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• Does being a double heterozygote increase risk for schizophrenia?
…No

• Does being a double heterozygote increase risk for negative 
symptoms of schizophrenia?

…Maybe

• Does taking folic acid help?
…Maybe

MTHFR genotype: clinical value
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Folic acid for negative symptoms

Sakuma et al., Psychopharmacology, 2018



www.mghcme.org

Folic acid for negative symptoms

Roffman et al., JAMA Psychiatry, 2013
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MTHFR genotype: clinical value

• Does being a double heterozygote increase risk for schizophrenia?
…No

• Does being a double heterozygote increase risk for negative 
symptoms of schizophrenia?

…Maybe

• Does taking folic acid help?
…Maybe

• Should methylfolate be taken instead of folic acid?
…Maybe
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Methylfolate for negative symptoms
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Roffman et al., Mol Psychiatry, 2017

Results not dependent on genotype
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Does MTHFR genotype add value?

• Worried about low serum folate?
…Check it.  No need to genotype, at 10x the cost,                                 

and questionable utility.

• Does your patient have negative symptoms?
…No good reason not to treat empirically with folic acid first.

• But could MTHFR genotype help get to methylfolate more quickly?
…Insufficient evidence to say, 

either from cost effectiveness or efficacy perspective.
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Even 23andMe® agrees…
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…but the genie is out of the bottle
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When is genetic testing indicated?

• FDA guidance:
HLA-B*1502 prior to carbamazepine in patients of Asian descent (boxed warning)
Other pharmacogenomic panels (PGx):

Consensus is that they are of limited value in routine clinical use – e.g., among 
Caucasians, 7-10% are poor metabolizers and <1% are ultrarapid metabolizers

• Autism spectrum disorder with intellectual disability (Copy number variants)
• Updated recommendations: https://ispg.net/genetic-testing-statement/
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Conclusions and recommendations

• At present, there is no high-quality evidence 
to support use of direct-to-consumer genetic 
testing to guide clinical decision-making

• More broadly, despite significant research 
advances on genetic origins of psychiatric 
illness, genetic testing is unlikely to be of 
routine benefit in the clinic in the near term

• Watch this space though…
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Proof-of-concept…

PREVENTIONRISK STRATIFICATION

Natarajan et al., Circulation 2017

Thank you!


