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Description:

Methylenetetrahydrofolate Reductase (MTHFR) is a gene that provides instructions for making
an enzyme used in processing amino acids, the building blocks of proteins. MTHFR is important
for a chemical reaction involving forms of the vitamin folate (aka vitamin B9). Specifically, this
enzyme converts a molecule called 5, 10-methylenetetrahydrofolate to a molecule called 5methyltetrahydrofolate. This reaction is required for the multistep process that converts the
amino acid homocysteine to another amino acid, methionine. The body uses methionine to
make proteins and other important compounds.
There are two variants of the MTHFR gene: C677T and A1298C. Because each person has two
copies of the MTHFR gene (one from each parent), people can inherit zero, one, or two copies
of a MTHFR gene variant. People who inherit two copies of C677T have a higher risk for having
a child with a neural tube defect. Having two C677T variants and elevated homocysteine levels
may cause a slightly higher risk for blood clots.
Polymorphisms of methylenetetrahydrofolate reductase (MTHFR) have been associated with
various conditions including diastolic blood pressure, hypertension, and other cardiovascular
diseases, hereditary thrombophilia, clotting disorders, neural tube defects and various
pharmacologic responses to medications, however, results of many of these studies have failed
to demonstrate a definitive association and clinical utility to this testing.

Policy Statement and Criteria
1. Commercial Plans
U of U Health Plans DOES NOT COVER methylenetetrahydrofolate reductase (MTHFR)
mutation testing. It is considered investigational and not medically necessary for all
indications.

2. Medicaid Plans

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid
has no published coverage position and InterQual criteria are not available, the U of U
Health Plans Commercial criteria will apply. For the most up-to-date Medicaid policies
and coverage, please visit their website at:
http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code
Look-Up tool

3. Medicare Plans

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a
coverage determination has not been adopted by CMS, and InterQual criteria are not
available, U of U Health Plans’ commercial policies would apply. For the most up-to-date
Medicare policies and coverage, please visit their search website at:
http://www.cms.gov/medicare-coverage-database/overview-and-quicksearch.aspx?from2=search1.asp& or the manual website.

Clinical Rationale

A significant volume of research has occurred attempting to identify a correlation of MTHFR gene
mutations with clinical conditions. Studies have looked at using this testing to identify patients at
increased risk for vascular disease, thrombotic conditions, behavioral health disorders and drug
metabolism. None have identified clinical utility for this testing.
A 2015 meta-analysis (Yang et al) studied three groups of individuals with neural tube defects to
investigate the association between the MTHFR C677T polymorphism and neural tube defect risks. A
total of 40 articles were analyzed including tests for heterogeneity, sensitivity analysis, and assessment
of publication bias. Thirteen studies compared 1329 persons with neural tube defects to 2965 healthy
controls; 34 studies compared 3018 mothers with neural tube defect progeny to 8746 healthy controls;
and, 3 studies compared 157 fathers with neural tube defect progeny to 705 healthy controls. The
analysis results identified allele contrast in individuals with neural tube defects (odds ratio, 1.445; 95%
CI, 1.186, 1.760); allele contrast in mothers (odds ratio, 1.342; 95% CI, 1.166, 1.544); and allele contrast
in fathers (odds ratio, 1.062; 95% CI, 0.821, 1.374). The authors concluded there was no association
between any of the father’s genotypes and neural tube defects, whereas a significant correlation
between MTHFR C677T polymorphism and neural tube defect risk was found in persons with neural
tube defects and in their mothers. However, there were several limitations of this meta-analysis,
including the potential for selection bias as only studies in English or Chinese were selected and the
number of studies and sample size in some subgroups was relatively small.
A 2015 case-control study (Perez-Razo et al) examined if two functional variants (rs1801133 and
rs13306560) within the MTHFR are associated with hypertension in Mexican-Mestizos. The study
included 1,214 subjects, both adults (764 participants [372 patients and 391 controls]) and children (418
participants [209 patients and 209 controls]). The authors concluded that these findings suggested that
the rs13306560 polymorphism of the MTHFR may be part of the observed hypertension process in
Mexican-Mestizo populations, but further studies are needed.
In a 2016 cross-sectional study to assess the role of 5, 10- MTHFR C677T gene polymorphism in essential
hypertension (Amrani-Midoun et al) noting many studies have investigated this with conflicting results.
The authors observed no significant differences between allelic and genotypic frequencies between
cases and controls for C677T polymorphism (OR = 1.51, 95 % CI: 0.89 to 2.56, p = 0.13). Analyses

adjusted for age, sex and body mass index improved the association level, though the association was
still not significant (30% versus 22%, OR = 1.75, 95% CI: 0.95 to 3.24, p = 0.07). The authors concluded
that the findings of this study demonstrated that genetic polymorphism related to the MTHFR gene
(C677T) is not associated with the risk of hypertension in this sample of Algerian population.
An analysis in 2016 (Silver et al) attained data collected through the Stillbirth Collaborative Researcher
Network and evaluated the clinical utility of MTHFR C677T testing for prothrombin-related
thrombophilia. In addition to testing for MTHFR C677T and A1298C mutations, testing for factor V
Leiden (FVL), prothrombin G20210A, and plasminogen activating inhibitor-1 4G/5G variants was
performed on maternal and fetal (or placental) DNA from single pregnancies. There was an increased
odds of stillbirth for maternal homozygous FVL variant. However, there were no significant differences
in the odds of stillbirth for any other maternal thrombophilia, even after stratified analyses. The data did
not support routine testing of MTHFR C677T and A1298C mutations for heritable thrombophilias as part
of an evaluation for possible causes of stillbirth.
In a 2017 study (Zhao et el) performed an analysis of data collected from the China Stroke Primary
Prevention Trial. Data from 20,424 hypertensive adults was collected as part of the study. Participants
were grouped by MTHFR C677T genotypes, then randomized to receive enalapril and folic acid or
enalapril alone. Treatment assignments were double-blinded. Median follow-up was 4.5 years.
Participants’ homocysteine (Hcy) levels were measured and incidence of stroke was collected. Among
controls, Hcy levels were associated with risk of first stroke only among participants with CC and CT
genotypes (hazard ratio, 3.1; 1.1-9.2). Among patients receiving folic acid, Hcy levels were not
associated with stroke. In conclusion, folic acid intervention significantly reduced stroke risk in
participants with CC/CT genotypes and high homocysteine levels (hazard ratio, 0.73; 0.55-0.97).
Another study completed in 2017 (Xu et al) collected data from the same trial (the China Stroke Primary
Prevention Trial) to determine the relationship between MTHFR C677T polymorphisms and all-cause
mortality in hypertensive adults. The study found that the MTHFR genotype alone did not significantly
associate with mortality, but the Hcy-mortality association was significantly stronger in the CC/CT
genotype than in the TT genotype (P for interaction <0.05).
A 2017 multivariate logistic regression analysis (Hendrix et al), reported results from exploring if there
was an association between cystathionine β-synthase (CBS) polymorphisms and aneurysmal
subarachnoid hemorrhage and its consequences. The analysis used genotype results from 149 patients
enrolled in the Cerebral Aneurysm Renin Angiotensin System study and 50 controls. No association was
found with clinical vasospasm or delayed cerebral ischemia.
Another 2017 study (Horita et al) reported the relationship between MTRR rs326119 polymorphism and
biochemical parameters of vitamin B12 metabolism, coronary lesions, and congenital heart disease
(CHD) in Brazilian subjects. Patients enrolled underwent coronary angiography (n = 1432) plus blood
donors (n = 156) were used as both a control group for CHD (n = 722), and as samples for testing the
association between MTRR polymorphism and coronary atherosclerosis and homocysteine levels.
Overall, those with the AC and CC genotypes had significantly higher homocysteine (9.7 ± 0.4 μmol/L
and 10.1 ± 0.6 μmol/L) and lower cobalamin concentrations (260.5 ± 13.3 pmol/L and 275.6 ± 19.9
pmol/L) compared to subjects with the AA genotype (8.7 ± 0.5 μmol/L and 304.8 ± 14.7 pmol/L). A
significant association was identified between the number of C variant alleles and the concentrations of
homocysteine and cobalamin. No association was found between variants and coronary heart disease or
coronary atherosclerosis.
The findings from the various studies have been validated in a couple of systematic reviews completed
by Hayes in 2020. In one review MTHFR testing in common clinical conditions for improved outcomes
using various supplements was reviewed. Seven studies were chosen to evaluate the clinical utility of

MTHFR genotyping (6 RTC's and 1 case control study) for supplemental treatment in the following
indications: Riboflavin for hypertension may reduce blood pressure, however, determining the dose/
treatment duration, long term effectiveness, and improved outcomes warrant further studies; Folic acid
may prevent first stroke in patients with hypertension, although optimal folic acid doses and baseline
folate levels remain to be established; Increased folate and the time duration of supplementation
reduced pregnancy complications for most age groups in China, yet further testing would need to be
done before utilizing in the U.S.; folate supplementation, compared with placebo, did not show any
reduction of symptoms in schizophrenia patients; Commercial vitamin and nutrient preparation for
major depressive disorder did significantly decreased an average depression rating scale score and
significantly improved the rate of achieving remission compared with placebo, regardless no usual
treatment comparison arm was included in the trial, therefor further testing is necessary. The review
concluded, some applications of MTHFR genotyping for common variants present evidence of possible
clinical utility, however, further follow-up studies are needed before immediate use.
A second 2020 Hayes review looked at MTHFR pharmacogenomic genotyping for altering drug
treatments in pediatric or adult patients with multiple conditions. Assessment of the clinical utility to
alter drug choice, drug dose, or otherwise mitigate drug treatment according to patient genotype in
order to avoid adverse events, maintain adherence, and improve disease outcomes was included. The
researchers identified 1109 titles/abstracts and 48 studies to include in this report. Only one study met
criteria for full review of 141 patients (all Spanish medical centers), who were newly diagnosed with
childhood non-B acute lymphoblastic leukemia, to assess clinical utility. The study found unfavorable
genotype were 4.3 times more likely to suffer an adverse event compared with those with a favorable
genotype (95% CI, 1.3-14.0). The results suggest that increasing the methotrexate dose in a genetically
favorable group does not increase toxicity. Nonetheless, this study alone was felt to be insufficient to
represent the range of evidence required to address this topic. Also no comparative trials were found
for MTHFR pharmacogenomic applications to other treatment types, such as 5-FU treatment in cancer
patients. MTHFR may only be one of several genes affecting drug treatment efficacy and mitigating
toxicity or be insubstantial of treatment. Further large, well-characterized cohort studies are needed. In
assessing the clinical utility of this testing in this circumstance, Hayes noted a very-low-quality body of
evidence for studies looking directly at clinical utility was available. They determined there is insufficient
evidence to determine the clinical utility of MTHFR genotyping to alter drug choice, drug dose, or
otherwise mitigate drug treatment and improve outcomes.
Several medical societies have also come out with recommendations against performing MTHFR testing.
In 2013 the American College of Medical Genetics and Genomics (ACMG, 2013) recommended MTHFR
should not be ordered for clinical evaluation of thrombophilia, at risk family members or recurrent
pregnancy loss. The American College of Obstetricians and Gynecologists (ACOG, 2018) clinical
management guidelines for inherited thrombophilias in pregnancy state that a definitive causal link
cannot be made between inherited thrombophilias and adverse pregnancy outcomes. Screening is not
recommended for women with a history of fetal loss, adverse pregnancy outcomes (including abruption
and preeclampsia) or fetal growth restriction. There is insufficient evidence that antepartum prophylaxis
with unfractionated heparin or low dose molecular-weight heparin prevents recurrence in these
patients. Also screening with either heterozygosity or homozygosity for the MTHFR C677T
polymorphism and any negative pregnancy outcomes, including any risk for VTE, has not shown an
association. Therefore either MTHFR mutation analyses or fasting homocysteine levels are not
recommended.

Applicable Coding
CPT Codes
81291

MTHFR (5, 10-methylenetetrahydrofolate reductase) (eg, hereditary
hypercoagulability) gene analysis, common variants (eg, 677T, 1298C)

HCPCS Codes
No applicable codes found
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services as it applies to an individual member.
U of U Health Plans makes no representations and accepts no liability with respect to the content of any external information
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