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Team Methylation
Pre-metabolized Coenzymes & 
Cofactors: Brain Ready Ingredients

Reduced Folates

L-Methylfolate Magnesium

Folinic Acid (Leucovorin)

7mg

3.5mg

B Vitamins in their Bioactive Coenzyme Form

B12 (Adenosylcobalamin)

B6 (Pyridoxal-5-Phosphate)
50mcg
25mcg

B1 (Thiamine Pyrophosphate) 25mcg
B2 (Flavin Adenine Dinucleotide)

B3 (Nicotinamide Adenine Dinucleotide)
25mcg

25mcg
Bioperine (B Vitamin Bioenhancer)

Betaine (Trimethyl Glycine)
500mcg
1mg

Minerals in their Bioactive Cofactor Form
Magnesium Ascorbate 24mg
Magnesium L-Threonate 1mg
Zinc Ascorbate 1mg
Ferrous Glycine Cysteinate 1.5mg

Phospholipid Form—Brain Ready
PS-Omega-3 (Phosphatidylserine, EPA, DHA) 23.3mg

Absorption Enhancer
Sodium Citrate 6mg

Energizer
CoQ10 500mcg

1.  Normalizes and balances neurotransmitter production (serotonin 
dopamine, norephinephrine, epinephrine and GABA

2.  Normalizes production of endogenous SAM-E for methylation of
     DNA, RNA, proteins and lipids
3.  Normalizes glutathione production
4.  Reduces high homocysteine

CNS Biochemical Actions:



METHYLATION CHART

EAM METHYLATION

High Homocysteine Effects Over 10 mcmol/L
1. CNS Inflammation
2. Suppression of Neural Stem Cells
3. Small Vasculature Toxicity
4. Neuronal and Glial Apoptosis
5. Oxidative Stress
6. Impaired Myelination
7. Plaques and Tangles
8. Poor Pregnancy Outcomes

*Kennedy, David O., B Vitamins and the Brain: Mechanisms, Dose and Efficacy – A Review, Figure 2. The interlinked folate and methionine cycles.
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Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression. 

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental 
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial 
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase  
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent & 
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires 
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and 
flyers

Phone 
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or 

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal 

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group. 
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is 

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium 

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or 

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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A Prenatal Supplement with Methylfolate for the Treatment and 
Prevention of Depression in Women Trying to Conceive and During Pregnancy 

Marlene P. Freeman, MD1,, Gina Savella, BS1, Taylor Church, BS1, Lina Goez-Mogollón, MD, MSc1,2, Alexandra Z. Sosinsky, BS1, Olivia B. Noe1, BS, Anjali Kaimal3, 
MD MAS, Lee S. Cohen, MD1

1Massachusetts General Hospital, Psychiatry Department, Center for Women’s Mental Health, Boston, MA;  2Harvard T.H. Chan School of Public Health, Department of Epidemiology, 
Boston, MA;  3Obstetrics Department, Massachusetts General Hospital, Boston, MA
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Group 1 – Relapse Prevention Group; Well at Baseline
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Group 2 – Acute Treatment Group; Depressed at Baseline
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.

Marlene P. Freeman: National Pregnancy Registry for Atypical Antipsychotics Research Support: Alkermes Biopharmaceuticals, Forest/Actavis 
Pharmaceuticals, Otsuka Pharmaceuticals, Sunovion Pharmaceuticals, Inc., Teva Pharmaceutical Industries; Other Research Support: JayMac
Pharmaceuticals, SAGE Therapeutics; As an employee of MGH, Dr. Freeman works with the MGH CTNI, which has had research funding from 
multiple pharmaceutical companies and NIMH; Advisory/Consulting: Janssen (Johnson & Johnson), SAGE Therapeutics; Speaking/Honoraria: None; 
Royalty/patent, other income: Medical editing: GOED Newsletter; Independent Data Monitoring Committee: Janssen (Johnson & Johnson)

Lee S. Cohen: National Pregnancy Registry for Atypical Antipsychotics Research Support: Alkermes Biopharmaceuticals, Forest/Actavis 
Pharmaceuticals, Otsuka Pharmaceuticals, Sunovion Pharmaceuticals, Inc., Teva Pharmaceuticals; Other research support: Brain & Behavior 
Research Foundation, JayMac Pharmaceuticals, National Institute on Aging, National Institutes of Health, SAGE Therapeutics; Advisory/Consulting: 
Alkermes Biopharmaceuticals (through MGH Clinical Trials Network Initiative); Praxis Precision Medicines, Inc.; Honoraria: None; Royalty/patent, 
other income: None

Gina Savella, Taylor Church, Lina Goez-Mogollón, Alexandra Z. Sosinsky, Olivia B. Noe, Anjali Kaimal: Nothing to disclose

Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression. 

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental 
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial 
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase  
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent & 
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires 
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and 
flyers

Phone 
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or 

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal 

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group. 
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is 

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium 

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or 

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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A Prenatal Supplement with Methylfolate for the Treatment and 
Prevention of Depression in Women Trying to Conceive and During Pregnancy 
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Group 1 – Relapse Prevention Group; Well at Baseline
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Group 2 – Acute Treatment Group; Depressed at Baseline

MADRS QIDS-SR EPDS QLESQ-SF

Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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Conclusion:
• Study results suggest EnBrace HR is a novel and well tolerated 

intervention with efficacy for the prevention and treatment of 
depression among women planning pregnancy and who are pregnant.

Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.

Introduction

Methods

Discussion and Conclusions

References

Financial Disclosures/Support

Acknowledgments

Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression. 

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental 
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial 
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase  
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent & 
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires 
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed
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Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or 

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal 

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group. 
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is 

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium 

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or 

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.

Introduction

Methods

Discussion and Conclusions
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression. 

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental 
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial 
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase  
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent & 
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires 
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and 
flyers

Phone 
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or 

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal 

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group. 
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is 

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium 

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or 

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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Group 1 – Relapse Prevention Group; Well at Baseline
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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OBJECTIVE: This study was designed to evaluate the efficacy and safety of 
EnLyte/EnBrace HR as monotherapy in adults with major depressive disorder 
(MDD) who were also positive for at least 1 methylenetetrahydrofolate reductase 
(MTHFR) polymorphism associated with depression and further test the hypothesis 
that EnLyte/EnBrace HR will lower homocysteine in a majority of clinical responding 
patients.
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Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression.

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent &
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and
flyers

Phone
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group.
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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Group 1 – Relapse Prevention Group; Well at Baseline
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression.

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent &
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires
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Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group.
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events

1. Kessler, R.C., Epidemiology of women and depression. J Affect Disord, 2003. 74(1): p. 5-13.
2. Noble, R.E., Depression in women. Metabolism, 2005. 54(5 Suppl 1): p. 49-52.
3. Cohen, L.S., et al., Relapse of major depression during pregnancy in women who maintain or discontinue antidepressant treatment. Jama, 2006. 295(5): p. 499-507.
4. Andrade, S.E., et al., Use of antidepressant medications during pregnancy: a multisite study. Am J Obstet Gynecol, 2008. 198(2): p. 194 e1-5.
5. Lupattelli, A., et al., Self-reported perinatal depressive symptoms and postnatal symptom severity after treatment with antidepressants in pregnancy: a cross-sectional study across 12

European countries using the Edinburgh Postnatal Depression Scale. Clin Epidemiol, 2018. 10: p. 655-669.
6. Uguz, F., Maternal Antidepressant Use During Pregnancy and the Risk of Attention-Deficit/Hyperactivity Disorder in Children: A Systematic Review of the Current Literature. J Clin

Psychopharmacol, 2018. 38(3): p. 254-259.
7. Morales, D.R., et al., Antidepressant use during pregnancy and risk of autism spectrum disorder and attention deficit hyperactivity disorder: systematic review of observational studies and

methodological considerations. BMC Med, 2018. 16(1): p. 6.
8. Prady, S.L., et al., A systematic review of maternal antidepressant use in pregnancy and short- and long-term offspring's outcomes. Arch Womens Ment Health, 2018. 21(2): p. 127-140.
9. Alpert, J.E., et al., Folinic acid (Leucovorin) as an adjunctive treatment for SSRI-refractory depression. Ann Clin Psychiatry, 2002. 14(1): p. 33-8.
10.Coppen, A. and J. Bailey, Enhancement of the antidepressant action of fluoxetine by folic acid: a randomised, placebo controlled trial. J Affect Disord, 2000. 60(2): p. 121-30.
11.Farah, A., The role of L-methylfolate in depressive disorders. CNS spectrums, 2009. 14(S2): p. 2-7.
12.Fava, M. and D. Mischoulon, Folate in depression: efficacy, safety, differences in formulations, and clinical issues. Journal of Clinical Psychiatry, 2009. 70(S5): p. 12-17.
13.Sarris, J., et al., Adjunctive Nutraceuticals for Depression: A Systematic Review and Meta-Analyses. Am J Psychiatry, 2016. 173(6): p. 575-87.
14.Papakostas, G.I., C.F. Cassiello, and N. Iovieno, Folates and S-adenosylmethionine for major depressive disorder. Can J Psychiatry, 2012. 57(7): p. 406-13.
15.Nahas, R. and O. Sheikh, Complementary and alternative medicine for the treatment of major depressive disorder. Canadian Family Physician, 2011. 57(6): p. 659-663.
16.Melong, J. and D. Gardner, Women with depression should be offered folic acid. Canadian Family Physician, 2011. 57(9): p. 993-996.
17.Kelly, C.B., et al., The MTHFR C677T polymorphism is associated with depressive episodes in patients from Northern Ireland. Journal of Psychopharmacology, 2004. 18(4): p. 567-571.
18.Mischoulon, D. and M.F. Raab, The role of folate in depression and dementia. The Journal of clinical psychiatry, 2006. 68: p. 28-33.
19.Papakostas, G.I., et al., L-methylfolate as adjunctive therapy for SSRI-resistant major depression: results of two randomized, double-blind, parallel-sequential trials. Am J Psychiatry, 2012. 

169(12): p. 1267-74.
20.Di Palma, C., et al., Is methylfolate effective in relieving major depression in chronic alcoholics? A hypothesis of treatment. Current therapeutic research, 1994. 55(5): p. 559-568.
21.Godfrey, P., et al., Enhancement of recovery from psychiatric illness by methylfolate. The Lancet, 1990. 336(8712): p. 392-395.
22.Guaraldi, G.P., et al., An open trial of methyltetrahydrofolate in elderly depressed patients. Annals of clinical psychiatry, 1993. 5(2): p. 101-105.
23.Passen, M., et al., Oral 5′-methyltetrahydrofolic acid in senile organic mental disorders with depression: results of a double-blind multicenter study. Aging Clinical and Experimental

Research, 1993. 5(1): p. 63-71.
24.Shelton, R.C., et al., Assessing effects of l-methylfolate in depression management: results of a real-world patient experience trial. The primary care companion for CNS disorders, 2013.

15(4).
25.Roffman, J.L., Neuroprotective Effects of Prenatal Folic Acid Supplementation: Why Timing Matters. JAMA Psychiatry, 2018. 75(7): p. 747-748.
26.Obeid, R., W. Holzgreve, and K. Pietrzik, Is 5-methyltetrahydrofolate an alternative to folic acid for the prevention of neural tube defects? J Perinat Med, 2013. 41(5): p. 469-83.
27.Greene, N.D. and A.J. Copp, Neural tube defects. Annu Rev Neurosci, 2014. 37: p. 221-42.
28.Wolff, T., et al., Folic acid supplementation for the prevention of neural tube defects: an update of the evidence for the U.S. Preventive Services Task Force. Ann Intern Med, 2009. 150(9): p.

632-9.

A Prenatal Supplement with Methylfolate for the Treatment and 
Prevention of Depression in Women Trying to Conceive and During Pregnancy 

Marlene P. Freeman, MD1,, Gina Savella, BS1, Taylor Church, BS1, Lina Goez-Mogollón, MD, MSc1,2, Alexandra Z. Sosinsky, BS1, Olivia B. Noe1, BS, Anjali Kaimal3, 
MD MAS, Lee S. Cohen, MD1

1Massachusetts General Hospital, Psychiatry Department, Center for Women’s Mental Health, Boston, MA;  2Harvard T.H. Chan School of Public Health, Department of Epidemiology, 
Boston, MA;  3Obstetrics Department, Massachusetts General Hospital, Boston, MA

40

45

50

55

60

65

70

0

5

10

15

20

25

Week 0  Week 2  Week 4  Week 6  Week 8  Week 10  Week 12

QL
ES

Q-
SF

 Sc
or

e

M
AD

RS
, Q

ID
S-

SR
, E

PD
S S

co
re

Group 1 – Relapse Prevention Group; Well at Baseline
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Group 2 – Acute Treatment Group; Depressed at Baseline
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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Conclusion:
• Study results suggest EnBrace HR is a novel and well tolerated 

intervention with efficacy for the prevention and treatment of 
depression among women planning pregnancy and who are pregnant.

Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.
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Methods

Discussion and Conclusions
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression.

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent &
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and
flyers

Phone
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group.
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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Abstract Results Results (Cont.)

Background: Women often seek alternatives to standard antidepressants for major depressive disorder
(MDD) during pregnancy. In this preliminary study, EnBrace HR, a prenatal supplement containing
methylfolate, was investigated in pregnant women or women planning pregnancy for (1) depressive relapse
prevention and for (2) the acute treatment of MDD.

Methods: This 12-week open-label study included women with histories of MDD who were planning
pregnancy or pregnant <28 weeks. Group 1 participants were well (not in depressive episodes) and planned
to discontinue antidepressants for pregnancy. Group 2 participants were depressed at baseline. Primary
outcome variables included MDD relapse and depressive symptoms, verified with the Mini International
Neuropsychiatric Interview and the Montgomery-Ᾰsberg Depression Rating Scale (MADRS), respectively.
Biomarkers of folic acid metabolism and inflammation were collected.

Results: Group 1 participants (N=11; well at baseline) experienced no significant decreases in MADRS scores
and lower rates of depressive relapse (27.3%; p=0.005) than expected when compared to historical controls.
Group 2 (N=6; depressed at baseline) experienced significant improvements in MADRS scores (p=0.001), with
five (83.3%) improving >50% and one improving 33.3%. One adverse event occurred, a hospitalization for
depression.

Conclusions: Results suggest EnBrace HR is a well-tolerated intervention with potential efficacy for the
prevention and treatment of perinatal depression. Larger controlled trials are necessary.

Introduction

Methods

Discussion and Conclusions
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Major Depressive Disorder (MDD) and Major Depressive Episodes (MDEs) in Women:
• MDD occurs approximately twice as often in women compared to men.1,2

• There is high risk for MDEs during pregnancy and the postpartum period.3

• Pregnant women often discontinue standard antidepressant medications prior to or during pregnancy 
because of safety concerns.4-8

• There are few evidence-based alternatives to antidepressant medications for the treatment and prevention 
of MDD during pregnancy, leaving pregnant women and clinicians with the clinical dilemma of weighing 
risks of fetal exposure to medication against impact of untreated maternal depression.

L-Methylfolate and Folate-Related Therapies:
• Evidence suggests various folate forms including folic acid, folinic acid, and methylfolate may have 

antidepressant effects.9-12 These interconvertible folate forms constitute the one-carbon cycle and are 
postulated to exert an antidepressant effect by impacting neurotransmitter synthesis.13

• Because folate must be converted to its active form, methylfolate, for use in the body, polymorphisms 
impairing folate methylation may limit the efficacy of folate as an intervention targeting MDD.9-16 

• Methylfolate may be more readily absorbed in the brain than folate, and methylfolate has potential as a 
non-psychotropic treatment for MDD.17-18

• L-methylfolate treatment in early trials has been found to induce significant improvement in depressive 
symptoms both when used as an adjunct to antidepressant therapy and when used as a monotherapy.19-24

• Folate-related compounds reduce rates of neural tube defects and improve child neurodevelopmental
outcomes, conferring benefits and minimizing potential risks of antidepressants during pregnancy.25-28

EnBrace HR:
• EnBrace HR is a prescription prenatal/postnatal dietary management product that contains 5.53 mg L-

methylfolate and other folate derivatives (1 mg folic acid, and 2.2 mg folinic acid), optimal for a population 
with high rates of polymorphisms that affect folic acid metabolism.

TABLE 1 Subject characteristics of subjects who received medication (N=19)
Demographic characteristics N (%), unless otherwise noted
Age (years), mean ± SD 32.8 ± 3.0
Race

White/Caucasian 16 (84.2%)
Black/African American 1 (5.3%)
Native Hawaiian or other Pacific Islander 0
Asian 2 (10.5%)
American Indian or Alaska Native 0 

Ethnicity
Non-Hispanic or non-Latina 18 (94.7%)
Hispanic or Latina 1 (5.3%)

Marital status
Married 16 (84.2%)
Separated/divorced/widowed 1 (5.3%)
Never married/single 2 (10.5%)

Education
Some high school 0
High school or received GED 0
Some college or Associate Degree 1 (5.3%)
Graduated college (BA, BS) 4 (21.1%)
Master's Degree 11 (57.9%)
Doctoral Degree (PhD, MD, etc.) 3 (15.8%)

Employment status
Full-or part-time work 17* (89.5%)
Homemaker 2* (10.5%)
Student 2* (10.5%)

Pregnancy characteristics
Pregnancy status

Planning pregnancy/Trying to conceive 12 (63.2%)
Pregnant at enrollment 7 (36.9%)

Assisted Reproductive Technology (ART)
Use for conception/attempted conception 5 (26.3%)
No use of ART 14 (73.7%)

Pregnancy events during trial
Became pregnant 4 (21.1%)
Pregnancy Loss 2 (10.5%)
Delivered 1 (5.3%)

Group 1 Relapse Rates
Major Depressive Episode Experienced Within 12-

week Active Phase
Observed Expected* p-value

Yes 3 7.4
0.005No 8 3.6

Group Measures
MADRS EPDS QIDS-SR QLESQ-SF

1 F(6,54)=1.13 p=0.357 F(6,54)=1.83 p=0.111 F(6,54)=1.58 p=0.171 F(2,17)=1.06 p=0.368

2 F(6,29)=5.16 p=0.001 F(6,29)=4.31 p=0.003 F(6,29)=6.49 p=0.0002 F(2,9)=2.88 p=0.108

Adverse Events Reported
Adverse Event # of patients experienced
Nausea 3 (15.8%)
Constipation 3 (15.8%)
Cough and nasal congestion 2 (10.5%)
Difficulty concentrating 2 (10.5%)
Urinary tract infection 2 (10.5%)
Miscarriage 2 (10.5%)
Headache 2 (10.5%)
Perioral dermatitis 1 (5.3%)
Abdominal muscle ache 1 (5.3%)
Dysgeusia (metallic taste) 1 (5.3%)
Suspected niacin flushing 1 (5.3%)
Mechanical fall 1 (5.3%)
Mild anemia 1 (5.3%)
Dyspepsia 1 (5.3%)
Worsening of depression symptoms with request 
for treatment referral

1 (5.3%)

Mild weight gain 1 (5.3%)
Chest tightness 1 (5.3%)

Total Adverse Events: 26; Unique Adverse Events: 17

Mo: 1 6

Continuation 
Phase

(Optional)
Acute Treatment Phase

• Assessments 
monthly by 
phone

Consent &
clinician 

interview

If 
eligible

• Clinician-rated scales (MADRS, 
MINI mood section)

• Subject-report questionnaires
(QLESQ, QIDS-SR, EPDS)

• Blood draw (V1, V4, V7): folate, 
B12, homocysteine, IL-6, CRP

• Genetic testing (V1): MTHFR 
polymorphisms

• Subject meets with clinician to 
plan tapering schedule if still on 
antidepressants in Group 1

• EnBrace prenatal supplement 
dispensed

Recruitment/Screening

Seen at CWMH: 
consult for 
pregnancy/ 

planning
If 

eligibleReferred to study 
from community

Advertising and
flyers

Phone
Screen

Visit: 1 2 3 4 5 6 7

Week:    0            2            4            6            8            10            12

Group 1:  Well at Baseline; 
Relapse Prevention Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• Planning to discontinue antidepressants or

recently tapered off antidepressants
• No current major depressive episode on MINI
• “Well”; baseline MADRS score <10

• Primary Outcome: To obtain preliminary data on 
the efficacy of EnBrace HR for depressive relapse 
prevention in women who discontinue 
antidepressants while trying to conceive or during 
early pregnancy

Results Summary
• We assessed EnBrace HR in two samples of women planning pregnancy or during early pregnancy, to 

obtain data regarding: 
• 1) Prevention of depressive relapse in women with histories of MDD
• 2) Acute treatment of MDD in women who were depressed and wanted to avoid the use of an 

antidepressant or did not want to increase the dose of one that they were already taking. 
• Three of 11 women in Group 1 who reduced or discontinued their antidepressants and who were well at 

baseline experienced a relapse to an MDE (27.3%), a rate lower than expected when compared to 
historical controls who discontinued antidepressants for pregnancy (67.7%).3

• All participants in Group 2, who were depressed at baseline, experienced remission by the end of the 
study, and 5 of 6 (83.3%) experienced over a 50% improvement on the MADRS from baseline. One patient 
in Group 2 remitted, then relapsed, then again remitted prior to completing the study. 

• We found EnBrace HR was well-tolerated in this sample. One serious adverse event occurred; a woman in 
Group 1 experienced a relapse of depression and was hospitalized. 

Strengths
• We assessed a novel nutritional supplement for MDD prevention and treatment in women in the antenatal

period, a critical goal among women seeking to avoid antidepressants during pregnancy.
• Other strengths include the rigorous assessments of history of MDEs and the diagnosis of MDD and the 

validation of MDE status at each study visit using the MINI. We collected biomarkers for assessment of 
exploratory variables.

Limitations
• The most important limitation is the lack of a placebo arm. We draw from historical controls assessing 

depressive relapse and symptom burden3. Concurrent parallel comparison groups were not available. 
• Another major limitation is the small number of subjects overall and in each group.
• Our sample is largely composed of women who are white, non-Hispanic, married, and highly educated. It is

not clear if our findings are generalizable to the larger population of reproductive-aged women.

Conclusions and Future Directions
• Study results suggest EnBrace HR is a novel and well tolerated intervention with potential efficacy for the 

prevention and treatment of depression among women planning pregnancy and who are pregnant
• Larger controlled trials are necessary to definitively determine efficacy and its role in the armamentarium

of treatments for antenatal depression.

This study was completed at Massachusetts General Hospital and funded by an investigator-initiated grant from JayMac
Pharmaceuticals, LLC., who provided the study supplement, but had no role in study design, implementation, data analysis, or 
manuscript preparation. The Massachusetts General Hospital Translational and Clinical Research Center provided resources for blood 
processing.

Figure 1. The aim for Group 1 was to prevent depression relapse, and the aim for Group 2 was to improve depression
symptoms, measured through several mood and quality of life questionnaires. Trends shown by group for the primary mood
outcome measure, the MADRS (Montgomery-Asberg Depression Rating Scale) in dark blue; for secondary mood measures,
the QIDS–SR (Quick Inventory of Depressive Symptomatology-Self Report) in orange and the EPDS (Edinburgh Postnatal
Depression Scale) in light blue; and for a quality of life outcome, the QLESQ-SF (Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form) in green. Group 1 experienced no significant changes in any of the four measures, and Group 2
experienced significant improvements in the mood questionnaires but not the quality of life questionnaire. All ANOVAs
indicating significance are reported in Table 3.

Group 2: Depressed at Baseline; 
Acute Treatment Group

Inclusion Criteria: 
• Age >18
• MDD as primary diagnosis
• Have prescribing clinician
• Planning to conceive or <28 weeks pregnant at 

enrollment
• No dose increase of current antidepressant or

start of new antidepressant medication
• Currently depressed, as verified by MINI
• “Depressed”; baseline MADRS score > 15

• Primary Outcome: To obtain preliminary data on 
efficacy of EnBrace HR for treatment of acute MDEs 
in women who opt to avoid starting an 
antidepressant or increasing the dose of a current 
antidepressant while trying to conceive or during 
early pregnancy.

Exclusion Criteria for Both Groups:
• Significant risk for self-harm or harm to others; 
• Diagnosis of schizophrenia or bipolar disorder; psychotic symptoms; active eating disorder; a cognitive 

disorder; an active substance and/or alcohol abuse disorder (within 6 months of screening);
• Pernicious anemia; gastric bypass surgery; a seizure disorder and/or anticonvulsant medication use; 
• Allergy to study drug, inactive ingredients, beeswax, soy, fish, nuts, peanuts, egg, wheat, milk, or shellfish.

Study Design

Demographics and Pregnancy Characteristics

Figure 1. Mood and Quality of Life Outcomes

Relapse Rates

Table 3: *Chi Square analysis (binary variable; relapse/no relapse) was performed to compare Group 1 MDD relapse rates
(23.1%) to historical controls who had relapse rates of 67.7% for antidepressant medication discontinuation for pregnancy.3

Table 2. F-statistics for ANOVA tests and corresponding p-values. Statistical significance was established at the α = 0.05 level
for all analyses. Group 1 experienced no significant differences on any of the questionnaires, as anticipated in hypotheses.
Group 2 experienced significant improvements in mood, but not in quality of life as measured by these four instruments.

Adverse Events
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Table 1. Demographics are listed for all 19 women who initiated study drug. Two women in Group 1, who were trying to conceive, intended to discontinue
antidepressants upon becoming pregnant, but did not conceive during the trial. These women thus did not reduce or discontinue antidepressants during the acute
treatment phase, and were not included in analyses.
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OBJECTIVE: This study was designed to evaluate the efficacy and safety of 
EnLyte/EnBrace HR as monotherapy in adults with major depressive disorder 
(MDD) who were also positive for at least 1 methylenetetrahydrofolate reductase 
(MTHFR) polymorphism associated with depression and further test the hypothesis 
that EnLyte/EnBrace HR will lower homocysteine in a majority of clinical responding 
patients.
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Methylation Chart

High Homocysteine Effects Over 10 mcmol/L
1. CNS in!ammation
2. Supression of neural stem cells
3. Small Vasculature toxicity
4. Neuronal and glial apoptosis
5. Oxidative stress
6. Impaired myelination
7. Plaques & Tangles

*Kennedy, David O., B Vitamins and the Brain: Mechanisms, Dose and Efficacy – A Review, Figure 2. The interlinked folate and methionine cycles.
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ENL/EnLyte, EnBrace HR Product Ingredients Maroon
Normalizes all co-enzyme/cofactor de!ciencies no matter what the cause and converts to clinical wellness 

based on well controlled clinical trials.
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EnLyte and EnBrace HR are indicated as monotherapy or adjunctive 
therapy as determined by a licensed medical practitioner.

 ADJUNCTIVE THERAPY
• Combine with SSRIs or SNRIs from the start to enhance results, reduce 

dropout rates and for non-responsive patients.
• Augmentation can precede atypical antipsychotic augmentation therapy

APA Guidelines for MDD state: “...Considering the modest evidence that 
supports folate as an augmentation strategy and its attractive risk-benefit profile, 
folate can be recommended as a reasonable adjunctive strategy for major 
depressive disorder that carries little risk...”

 MONOTHERAPY PATIENT
• MTHFR Positive
• MTHFR Suspected Based on Family History of:
 Mental Illness Miscarriages or Birth Defects
 Addiction Cardiovascular Issues
 Diabetes
• Folate depleted based on folate depleting conditions, drugs and population
• To avoid potential side effects of antidepressants
• Before, during and after pregnancy (Pregnancy Category A)
• Addiction Support

CONTRIBUTORS TO FOLATE DEFICIENCY
 CONDITIONS DRUGS POPULATION
 Malabsorption Syndromes Lamictal United States: 75% have
   a form of MTHFR SNP
 Digestive Tract Disease Metformin 
 Pregnancy Methotrexate
 Breast Feeding Corticosteriods HIGHER RISK
 Kidney Disease NSAIDs Hispanic
 Liver Disease Antibiotics Mediterranean
 Cancer Anticonvulsants Chinese
 Canker Sores Oral Contraceptives African American
 Alcohol or Drug Abuse Cholesterol Lowering
 Smoking Diuretics
 Anemias H2 Antagonists
 Overcooked Foods



EAM METHYLATION

CNS Biochemical Actions
1. Normalizes and balances 1. Normalizes and balances NeurotransmitterNeurotransmitter  productionproduction
 (serotonin, dopamine, norephinephrine, epinephrine and GABA) (serotonin, dopamine, norephinephrine, epinephrine and GABA)
2. Normalizes 2. Normalizes production ofproduction of  endogenous SAM-Eendogenous SAM-E for methylation  for methylation of of 

DNA, RNA, proteins and lipidsDNA, RNA, proteins and lipids
3. Normalizes 3. Normalizes GlutathioneGlutathione  productionproduction
4. 4. Reduces High HomocysteineReduces High Homocysteine

TEAM METHYLATION
PRE-METABOLIZED COENZYMES AND 

COFACTORS BRAIN READY INGREDIENTS 
L-Methylfolate Magnesium 7mg
Folinic Acid 2.5mg
Dihydrofolate 1mg
B12 (Methylcobalamin) 25mcg 
B12 (Adenosylcobalamin) 25mcg
B6 (Pyridoxal-5-Phosphate)  25mcg
B1 (Thiamine Pyrophosphate) 25mcg
B2 (Flavin Adenine Dinucleotide) 25mcg
B3 (Nicotinamide Adenine Dinucleotide) 25mcg
PS-Omega-3 (Phosphatidylserine, EPA, DHA) 23mg
Magnesium Ascorbate 24mg
Magnesium L-Threonate 1mg
Zinc Ascorbate 1mg
Ferrous Cysteine Glycinate 1.5mg
Betaine 500mcg
Citric Acid Monohydrate 1.83mg
Sodium Citrate 3.67mg
CoQ10 500mcg
Bioperine (B Vitamin Bioenhancer) 25mg

PATIENTS
CAN FEEL

COMPLETELY SAFE

Phone: 985-629-5825
Website:  www.Enlyterx.com

We are here to help!
Please call with any questions.

Adapted from: Consumer Reports Best Buy Drugs. Using antidepressants to treat depression: comparing efficacy, safety and price. 2012

Weight Gain No! Yes Yes

Loss of Libido, difficulty achieving erections, No! Yes Yes

inability to reach orgasm

Increased thoughts of suicide and No! Yes Yes

aggression in adolescents & adults

Drowsiness or Confusion No! Yes Yes

Nervousness & Agitation No! Yes Yes

Possible Side Effects EnLyte SSRI’s SNRI’s



HOW TO PRESCRIBE

SUBMIT OUR ELECTRONIC FORM

Visit www.enlyterx.com 
 

• Click "Prescribe Now" 
• Fill out the required information
• Click "Submit."

INFORM YOUR PATIENT

Let your patient know that a 
friendly customer care 
representative will contact 
them shortly to get started on 
EnLyte for just $1 a day for the 
first 60 days.

WE TAKE CARE OF THE REST

A representative will contact your 
patient to arrange the initial 60-
day trial for just $60, which will 
typically be shipped the same day.

REFILLS:

Our Medical Food Distributor will 
handle all refills to ensure 
uninterrupted care.

1 2 3
STEP STEP STEP

*EnLyte and EnBrace HR will be available in your EMR, but 
the most cost-effective way to prescribe is by using the 
"Prescribe Now" button. This ensures your patients receive 
60 days for just $60, and the lowest price available moving 
forward.

http://www.enlyterx.com/


People first notice improved
energy, focus, concentration &
sleep and most begin to feel a
difference in about 2 weeks."

Andrew Farah, MD

MTHFR Genetic
Issues
Depressed Mood
Apathy/Loss of
interest
Anxiety/Worry
Irritability
Problems
Concentrating
Sleep

 985-629-5825

In one of EnLyte's important
published clinical trials,
participants with Major
Depressive Disorder saw a
75% improvement and 42%
remission compared to
placebo*.

*Published in the Journal of Clinical   
Psychiatry, 2016

 www.enlyterx.com

EnLyte (ENL) is a small gel cap
containing all the brain-ready
micronutrients needed to
normalize and balance brain
chemicals that regulate mood.  

The recommended dosing is (1) gel
cap in the morning, when you
wake up (on an empty stomach) or
as recommended by your
healthcare provider. ENL has No
age restriction.

EnLyte Helps with:

Dosing

What is EnLyte (ENL)?

Natural + Safe + Proven

TRUSTED BY
MEDICAL
PROVIDERS
NATIONWIDE

Clinically Proven Safe Ingredients

To Order and For a Full List of Ingredients visit:

EnLyte contains natural
ingredients that are generally
recognized as safe by the FDA and
are gluten-free, dairy-free, wheat-
free, sugar-free, egg-free, with no
artificial colorants.

 www.enlyterx.com

http://www.folatehealth.com/
http://www.folatehealth.com/
http://www.enlyterx.com/
http://www.enlyterx.com/
http://www.enlyterx.com/
http://www.enlyterx.com/
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