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Introduction

Abstract

Methylation is an ineluctable biochemical process in reproduc-
tion, that is a necessary step for proper gametogenesis and embryo
development, through the conversion of folic acid to 5 methyltetra-
hydrofolic acid. This case report describes a 39-year-old female with
known history of stage Il endometriosis and premature ovarian in-
sufficiency, who suffered from a biochemical pregnancy, followed by
failed ART attempts such as intrauterine inseminations (IUl) and in-vi-
tro-fertilization (IVF) while being treated with high doses of folic acid.
After discovering the patient was affected with a homozygous methy-
lenetetrahydrofolate reductase (MTHFR) mutation (SNP 677TT), she
was subsequently treated with 5-methyltetrahydrofolate. After three
months of treatment, she spontaneously conceived and delivered at
term, by c-section, a healthy 48.26 cm (19 inches), 3 kg (6 pounds
9 ounces) girl. Infertility management of patients with MTHFR de-
ficiency should focus on replacement of 5-methyltetrahydrofolate.
Thereby, minimizing the risk of pregnancy loss, decreasing fetal ab-
normalities, and improving chances of conception. This observation
emphasizes the need to include methylenetetrahydrofolate reduc-
tase deficiency in the differential diagnosis in patients with recurrent
pregnancy loss, failed assisted reproductive therapy and unexplained
infertility.
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ture ovarian insufficiency; SMTHF.

A1298C, reduces MTHFR activity, causing hyperhomocystein-
emia, homocystinuria, and hypomethioninemia [2,3,9] increas-

MTHFR, (methylenetetrahydrofolate reductase) is an en-
zyme involved in the folic acid cycle connected to the 1-carbon
cycle (1-CC). MTHFR, located on the short arm of chromosome
1, catalyses the reduction of 5,10 methylenetetrahydrofolate to
5-methytetrahydrofolate, and is used for cellular methylation
processes including epigenetic and imprinting regulation via
DNA and histone methyl tagging. These two cycles play a ma-
jor role in DNA repair, but also in gametogenesis, early embryo
development, embryo implantation, and pregnancy mainte-
nance [1,10]. Two common MTHFR polymorphisms, C677T and

ing first trimester miscarriages, failed assisted reproductive
technology, endometriosis, and premature ovarian insufficien-
cy [5,6,7,8,11]. High doses of folic acid is not a solution for the
aforementioned problems, as synthetic folic acid has a poor ca-
pacity to enter the folate cycle to form tetrahydrofolate (THF).
This can lead to unmetabolized folic acid syndrome (UFAS). This
report reviews the case of a female patient who had a history
of stage Il endometriosis with premature ovarian insufficiency,
one biochemical pregnancy, and failed ART attempts. After dis-
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covering the homozygous mutation for MTHFR C677T SNP, the
patient was successfully treated with 5-MTHF.

MTHFR SNPs may decrease, the formation of 5SMTHF, neces-
sary for Homocysteine recycling, as it impairs the methylation
capacity (especially DNA). The blockade can lead to accumula-
tion of unmetabolized folic acid, and to an increase of circulat-
ing homocyteine.
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\Figure 1: Folic acid and 1 carbon cycle.

/

Case description

SA Gravida 0O, Para 0, Abortus 0, presented at 39 years of
age in October 2019 with a past medical history of hypermen-
orrhea, secondary dysmenorrhea and pelvic adhesive disease
with stage Il endometriosis discovered at the time of a laparos-
copy performed in October 2018. Her menarche occurred at the
age of 13. She had regular 28-30-day cycles with heavy periods
lasting 5 to 7 days. At this time the couple had been trying to
conceive for over 2 years while taking nature-made prenatal vi-
tamins and the wife was given 9 rounds of clomid treatments
(6 =50 mg, 3- 100 mg).

Normal physical examination with an AMH value of 0.877
ng/mL was noted. Patient was asked to return in November
2019 for an ultrasound. Pelvic ultrasound revealed normal size
uterus with bilateral hypo-trophic ovaries. Right ovary had a
volume of 1.71 mL, with 1 or 2 antral follicles. Left ovary had a
volume of 1.83 mL, with 2 antral follicles noted. At this time the
patient was diagnosed with premature ovarian insufficiency. Pa-
tient was advised to take DHEA 25 mg 3 times per day. The male
factor was considered as sub-normal with a concentration of
20 million sperm cells per ml, a 10% progressive motility and a
4% normal morphology (Kruger criteria). The couple was coun-
selled on intrauterine insemination (IUl), in-vitro-fertilization
(IVF) and continuation of commercial routine prenatal vitamins.
Patient was then started on an IUl cycle with stimulation using
50 mg of clomid on cycle days (CD) 3-7 and 100 IU of rFSH CD
6-10. Patient returned on November 20,2019, CD 10, where a
follicle measuring 20 mm was noted on the left ovary and en-
dometrium 8 mm with a triple layer, estradiol level of 519 pg/
mL and LH level of 5.2 mIU/mL. Following an injection of 10,000
units hCG on Nov 20, IUl was completed on November 22, when
ovulation was noted. No conception was noted on December
9, 2019.

Patient returned, January 3, 2020, for a saline infusion sono-
hysterogram (SIS). Normal uterine size endometrial cavity, no
defect and good expansion noted. Right ovary had a volume of

10 mL, with a 30 mm functional ovarian cyst noted. Left ovary
had a volume of 1.51 mL and 2 antral follicles. Patient had a
biochemical pregnancy on July 6, 2020 following a spontaneous
conception.

On July 31,2020, the patient returned for IVF. Her ovaries
were stimulated with 9 days of 200 IU of rFSH with 150 IU of
FSH/LH, and 4 days of .25mg GnRH antagonist on cycle days
7 through 10. Ten oocytes were retrieved. Seven fertilized af-
ter intracytoplasmic sperm injection (ICSl). On day 3, four 7-8
cell embryos and three 4-6 cell embryos were noted.). Further
growth arrested and no embryo transfer completed.

The patient and her spouse were both advised to discontin-
ue any vitamins containing folic acid and start vitamins with a
daily dose of 1,000 mcg of 5-MTHF (folate) with chelated zinc
and a vitamin B complex. On December 3, 2020 spontaneous
conception occurred and the patient was followed through the
first trimester of gestation, then transferred for obstetrical care.
OnJuly 27, 2021, a healthy 48.26 cm (19 inches), 3 kg (6 pounds
9 ounces) girl was delivered by c-section.

Discussion and conclusion

This case report is in line with the association between long
lasting infertility, miscarriages, failed ART attempts and MTHFR
Single Nucleotide Polymorphism (SNP). Moderate endome-
triosis surgically treated, recurrent failed clomid stimulations,
failed IUI, biochemical pregnancy and failed ART could not be
overcome before treatment with 5-MTHF, the compound lo-
cated downstream the MTHFR blockade. MTHFR SNP may lead,
sooner or later to embryo developmental arrests [1,4,8,14].
This means that patients with endometriosis [11,12], a history
of recurrent pregnancy losses, multiple failed IUIs or failed ART
should be tested for MTHFR mutations. Homocysteine levels
were not obtained in this patient, although it is a weaker marker
especially in women, more protected than the men against an
increase in homocysteine.

Treatment with exogenous 5-MTHF vs synthetic folic acid,
allows the mutated MTHFR SNP problems to be bypassed. It
avoids uncertainties due to treatments with high doses of syn-
thetic folic acid, such as Unmetabolized Folic Acid (UMFA) and
pseudo-MTHFR syndrome, while possibly improving ovarian
quality, and pregnancy outcome [3]. High doses of folic acid
can also increase homocysteine via a pseudo MTHFR effect [13]
and lead to an adverse competition between natural folate (5-
MTHF) and unmetabolized folic acid, for cellular transport and
metabolism. Testing patients for an MTHFR mutation prior to
IUIs, expensive ART procedure, or pre-implantation genetic
screening could possibly help avoid unexplained lack of implan-
tation or recurrent pregnancy losses.
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