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Methylenetetrahydrofolate Reductase 
Screening in Treatment-Resistant 
Depression
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Therapeutic response to antidepressant 
drugs is often partial. Multiple trials of 
medications may be prescribed before 

a patient achieves remission of symptoms. 
Further, no universally accepted definition 
for treatment-resistant depression (TRD) has 
been established. The most commonly pro-
posed definition (and the definition used in 
this article) is the failure to achieve remis-
sion with 2 or more adequate antidepressant 
treatments.1 

About 20% to 30% of patients with de-
pression are treatment resistant. The overall 
Canada-wide prevalence of TRD in primary 
care was 21.7%.2 In the US, about 15.7 mil-
lion adults have had at least 1 major depres-
sive episode in the past year, and 10% to 
15% of major depressive disorder (MDD) 
cases can be classified as treatment resis-
tant.3,4 In a retrospective, longitudinal cohort 
analysis in a Medicaid population, 25.9% of 
pharmacologically treated adults with MDD 
met criteria for TRD.5 Similarly, TRD in this 
review was defined as starting a third treat-
ment regimen after 2 adequate regimens of 
antidepressants. 

Why is this important? Treatment resis-
tance is often associated with high rates of 
disability and comorbidity. Given the signifi-
cant prevalence and impact of TRD, research 
into better understanding and treating these 
patients is paramount. Pharmacogenetics has 
been proposed for tailoring therapy and the-
oretically circumventing treatment resistance 
to achieve better outcomes.  

Methylenetetrahydrofolate reductase 
(MTHFR) is a gene that encodes an enzyme 
similarly called MTHFR. The enzyme con-
verts 5,10-MTHF to 5-MTHF. 5-MTHF then 
donates a methyl group in the conversion 
of homocysteine to methionine. Decreased 
or absent expression of MTHFR leads to de-
creased levels of 5-MTHF, which then leads 
to high levels of homocysteine. This results 

in suboptimal production of monoamines, 
including serotonin, dopamine, and norepi-
nephrine as well as subsequent abnormalities 
in neural and vascular pathways.6

Screening for MTHFR polymorphisms 
has been proposed in past years due to 
weak associations with conditions such as 
cardiac disease, poor pregnancy outcomes, 
and colorectal cancer.7 Recently, an increas-
ing number of studies suggest screening for 
MTHFR polymorphisms in patients with de-
pression. This proposal is based on dem-
onstrated links between abnormal folate 
metabolism and high levels of homocysteine 
and an increased risk for MDD and reduced 
antidepressant effectiveness.

In a meta-analysis by Wu and colleagues 
of 26 published studies, including 4,992 de-
pression cases and 17,082 controls, MTHFR 
C677T polymorphism was associated with 
an increased risk of depression especially in 
Asian populations. This relationship was not 
observed in the elderly.8 A more recent arti-
cle reviewing 6 small studies from 2005 to 
2016 suggested that the MTHFR A1298C 
polymorphism (via abnormal homocyste-
ine metabolism and folate cycles) may play 
a role in identifying those at risk of devel-
oping MDD particularly women in white  
populations.9 

As the proposed mechanism of treatment 
resistance associated with the MTHFR poly-
morphisms seems to be related to folate me-
tabolism, L-methylfolate supplementation has 
been recommended. In a 60-day randomized 
trial of a selective serotonin reuptake inhib-
itor (SSRI) and L-methylfolate vs SSRI and 
placebo, patients prescribed an SSRI with  
L-methylfolate had a greater response rate  
(reduction of baseline symptoms by at least 
50%) that was statistically significant (P = .04) 
vs patients taking the placebo.10

In primary care and specialty settings, 
screening patients with TRD for MTHFR 
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polymorphisms has been proposed. Lab-
Corp (Burlington, NC) and Quest Diagnos-
tics (Secaucus, NJ) have a DNA assay that 
detects C677T and A1298C mutations in the 
MTHFR gene, using whole blood samples; 
however, the cost is high. In the DC/Mary-
land/Virginia region, test cost varies from 
$390 if the patient requests it from the lab 
to $325 if requested through an institution 
that has an account with LabCorp. Although 
there are little data regarding false positive 
and false negative rates, 1 source suggested 
an analytic sensitivity and specificity of 99% 
for the tests.11 

Once obtained, positive screening results 
may assist in directing next steps in terms of 
adjunctive or next-line therapies. Given the 
high price of the test and positive responses 
with L-methylfolate supplementation thus far, 
the question remains: Why not supplement  
patients with TRD with folate and forego 
screening? For these 2 reasons: The treatment 
dosage in the studies referenced is 15 mg of  
L-methylfolate. This dosage is often unavail-
able over-the-counter and can cost as much 
as $75 for 90 capsules. Additionally, the high  
dosage of methylfolate may increase the risk of 
colon cancer in certain subpopulations, such as 
those with precancerous lesions.12

Although the current data seem promis-
ing, further research is needed to explore the 
benefits of folate supplementation in larger 
study samples and perhaps other targeted 
treatment options for patients with TRD with 
MTHFR gene polymorphisms. 
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