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/Abstract h

Polycystic Ovarian Syndrome (PCOS) is considered one of the most common endocrine and metabolic issues in
premenopausal (fertile/reproductive age) women. Women with PCOS can experience multiple signs and symptoms, including
but not limited to unexplained weight gain or the inability to lose weight, obesity, pelvic pain, virilism, hirsutism, acne,
menstrual irregularities, insulin resistance, infertility, decreased follicle-stimulating hormone (FSH), increased luteinizing
hormone (LH), imbalanced LH/FSH ratio, and increased anti-Mullerian hormone (AMH). Multiple root causes of PCOS
have been identified, which may present challenges in determining the best clinical care for women. Further, because the
diagnostic criterion for PCOS has changed over time, some confusion within the medical community regarding the best
therapies for care exists. Additionally, treatment options can vary based on the criterion each patient meets. It is reported that
over two-thirds of women with PCOS are seeking alternative care, such as herbal and supplement options. The purpose of
this case report is to share the experience of one woman with PCOS using a concentrated gelatinized proprietary phenotype
formulation of Lepidium peruvianum (maca), commercially known as MacaHarmony®, as the primary therapy to address
menstrual irregularities, ovulary dysfunction, premenstrual syndrome (PMS), dysmenorrhea, and imbalanced hormones
(altered LH/FSH ratio, functionally elevated estradiol, and elevated AMH). In three months, the patient experienced dramatic
improvements, including menstrual regularity, enhanced ovulation (improved cervical mucous and libido, decreased
ovulatory pain), and decreased length and severity of dysmenorrhea and PMS symptoms (breast tenderness, mood changes).
The patient maintained these positive outcomes for over two years. A two-year comparative analysis of labs showed
improved LH/FSH ratio and estradiol levels, providing optimized hormonal balance and thereby enhanced fertility potential.
In addition, several cardiometabolic markers (glucose, HDL cholesterol, triglycerides) were improved. These improvements
may serve as the basis for future research into how specific maca phenotypes or combinations of maca phenotypes, when
gelatinized and concentrated, can assist women with PCOS and enhance fertility outcomes. )
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Abbreviations: ADHD: attention-deficithyperactivity disorder;
AMH: Anti-Mullerian Hormone; bid: twice daily; cap: capsule;
caps: capsules; CBC: complete blood count; CMP: comprehensive
metabolic panel; E2: estradiol; FSH: follicle-stimulating hormone;
H:high; HPA: hypothalamus-pituitary-adrenal; IV: intravenous;
LH: luteinizing hormone; LN:low-normal; mcg/L: micrograms
per liter; mIU/mL: milli-international units per milliliter; mg:
milligrams; mg/mL: milligrams per milliliter; mm: millimeter;
NA: not applicable; nmol/L: nanomoles per liter; ng/mL:
nanograms per milliliter; PCOS: polycystic ovarian syndrome; pg/
mL: picograms per milliliter; PMS: premenstrual syndrome; prn:
as needed; qd: once daily; TSH: thyroid stimulating hormone; ulU/
mL: micro-international units per milliliter.

Introduction

Polycystic Ovarian Syndrome (PCOS) is considered one of
the most common endocrine and metabolic issues in premenopausal
women. It is estimated that up to 22% of women from all
ethnicities and backgrounds in their reproductive years contend
with this disruptor of hormones and metabolism, depending on the
diagnostic criteria used [1-3].

Multiple root causes have been identified, including
insulin resistance, obesity, mitochondrial dysfunction, chronic
inflammation, genetic variants, oxidative stress, environmental
toxin exposure, poor diet and lifestyle, and mental and emotional
stressors [4-7].

The clinical approach to care for women with PCOS can
be challenging because the diagnostic criterion has changed over
time, creating some confusion within the medical community [3].
Additionally, treatment options can vary based on the criterion
each patient meets.

According to the most recent diagnostic criteria, known as
the modified Rotterdam criteria, if two or more of the following
are present, a diagnosis of PCOS can be made by a qualified
healthcare provider: [8]

1. Clinical and/or biochemical hyperandrogenism: Elevated
androgens (total or free testosterone levels, elevated DHEA
levels) and/or symptoms of hyperandrogenism, including
hirsutism, acne, and hair loss.

2. Oligo-anovulation: Menstrual cycles occurring greater than
35 days apart or less than eight (8) menses per year.

3. Changes in ovary morphology: Polycystic appearance on
ultrasound (20 or more follicles per ovary or 10 cm®or greater
ovarian volume).

Beyond the diagnostic criterion, women with PCOS can
experience multiple signs and symptoms, including but not limited
to unexplained weight gain or the inability to lose weight, obesity,
pelvic pain, virilism, insulin resistance, infertility, decreased
follicle-stimulating hormone (FSH), increased luteinizing hormone
(LH), altered LH/FSH ratio, and increased anti-Mullerian hormone
(AMH) [4,9].

While conventional medical therapies may be required for
the management of PCOS, it is reported that 70% of women seek
complementary and alternative medicine (CAM), which includes
herbal therapies and dietary supplements, as an option for care,
with 65.5% of those women reporting improvements in multiple
aspects of their health as a result [10].

The purpose of this case report is to share the experience
of one woman with PCOS using a concentrated gelatinized
proprietary phenotype formulation of Lepidium peruvianum
(maca), commercially known as MacaHarmony®, as the primary
therapy to address menstrual irregularities, ovulary dysfunction,
premenstrual syndrome (PMS), dysmenorrhea, and imbalanced
hormones (altered LH/FSH ratio, functionally elevated estradiol,
and elevated AMH). In three months, the patient experienced
dramatic improvements, including menstrual regularity, enhanced
ovulation (improved cervical mucous and libido and decreased
ovulatory pain), and decreased length and severity of dysmenorrhea
and PMS symptoms (breast tenderness, mood changes). The
patient maintained these positive outcomes for over two years. A
two-year comparative analysis of labs showed improved LH/ FSH
ratio and estradiol levels, providing optimized hormonal balance
and thereby enhanced fertility potential. In addition, several
cardiometabolic markers (glucose, HDL cholesterol, triglycerides)
were improved. The case report was written following the CARE
guidelines [11].

As described in the discussion, up to 17 phenotypes of maca
are known, displaying different biological responses in the body.
Therefore, this case report refers to a concentrated gelatinized
proprietary phenotype formulation known as MacaHarmony® and
will be referred to as such in this case report.

Case Presentation-June 17, 2021

A 3l-year-old Caucasian female was referred by her
acupuncturist for naturopathic care to explore options for
preconception planning and for symptoms that include irregular
periods, PMS, and hirsutism. The patient’s medical history
includes ADHD, anxiety, and depression, which a psychiatrist
is treating, and migraine headaches, which are being treated by
her primary care physician (PCP). She takes Adderall XR 20 mg
daily, Fluoxetine 20 mg daily for ADHD, anxiety, and depression,
Ondansetron 5 mg, and Sumatriptan 50 mg, as needed for
migraines. Vitamin D, 1000 IU per day, was taken in supplemental
form. Her family medical history includes depression, anxiety,
allergies, asthma, stroke, dementia, and cancer.
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The patient’s menstrual health history includes an average
menstrual cycle frequency of 35-45 days, with the longest being
70 days, which occurred earlier in 2021. This frequency meets one
of the diagnostic criteria for PCOS. The patient reports five days
of bleeding, with 18-24 hours of heavy bleeding and menstrual
cramps, rated on a pain scale as 5-7 out of 10 (with 10 being the
most severe pain). This pain was diffuse in her thighs and lower
back, lasting about one (1) hour each day of a five (5) day menstrual
cycle. She also has PMS, with symptoms of breast tenderness five
to seven days prior to menses, mood changes (anger/emotional
sensitivity) two to three days before menses, and hirsutism that
began in adolescence. Hirsutism was assessed using the Ferriman-
Gallwey score, in which a total score of > 8 is diagnostic [12].
The patient’s score was 16, meeting a second criterion for PCOS.
The treating clinician made a diagnosis of PCOS. Further, the
patient reports pain at ovulation, though an ultrasound had not
been completed to see if ovarian cysts were present by the treating
physician or other healthcare providers. She reports a history of
normal pap smears.

A physical exam assessed hirsutism with findings of
moderate and diffuse dark hair growth on the chin, upper lip, upper
abdomen, lower abdomen, lower back, thighs, and legs. The patient
reported hair growth on the nipples, but this was not evaluated by

the provider. The patient’s body weight was 220 pounds and body
mass index (BMI) was 37.8 (Class 2 obesity).

Based on these clinical findings, recommendations were
provided as detailed in the Case Recommendations (Table 1).
This included increasing the dose of the vitamin D supplement,
beginning a prenatal vitamin, and adding MacaHarmony® due to
hormonal imbalance symptoms and PCOS diagnosis. Additionally,
she was encouraged to begin tracking her menstrual cycle with
regularity, including PMS symptoms and details of menses, along
with ovulation symptoms, including cervical mucous and libido.

Further, a lab request was made for a fasting complete blood
count (CBC), comprehensive metabolic panel (CMP), lipid panel,
thyroid hormone panel, androgen hormone and fertility hormone
testing. The fertility hormone testing was to be conducted on day
two or three of the menstrual cycle for estradiol (E2), FSH, LH,
and AMH and seven days before menstruation (typically on day
twenty-one of the cycle) for progesterone (Table 2). Based on
these results, additional recommendations would be provided. The
patient was referred for Arvigo Techniques of Maya Abdominal
Therapy™. Monthly follow-up visits were suggested for continuity
of care, symptom monitoring, and fertility decision support. A
timeline of all consultations reported on can be viewed in Image 1.

Table 1: Case Recommendations.

Relevant History: A 31-year-old Caucasian female sought care for preconception planning and menstrual symptoms that include irregular
periods (35-45 days on average), PMS, and hirsutism. She has a medical history of ADHD, anxiety, depression, and migraine headaches. She
takes Adderall XR 20 mg qd, Fluoxetine 20 mg qd, Ondansetron 5 mg prn, Sumatriptan 50 mg prn, and 1,000 IU vitamin D as prescribed by other
providers. The treating clinician made a diagnosis of PCOS.

June 2021

July 2021

August August January-
2021-March April 2022 -December November
2022 2022 2023

Dietary Recommendations
A Mediterranean diet (focused on vegetables, healthy fats, proteins, and iron-rich foods) and decreased sugar intake were recommended starting in
July 2021 and reinforced throughout care. In July 2023, an increased focus on blood sugar-balancing foods was emphasized.

FemmenessencePRO
HARMQNY (Maf:aHarmony") lcap bid 1 cap bid 1 cap bid 2 caps bid 1 cap bid 2 caps qd ¢
(Lepidium peruvianum-maca)
Symphony Natural Health
Prenatal SAP ¢
Nutritional Fundamentals for 3 caps qd 3 caps qd 3 caps qd 3 caps qd 3 caps qd 3 caps qd
Health
. . 2,000 TU

Vitamin D3 (unknown 5,000 TU 5,000 TU 5,000 TU 5,000 TU 5,000 TU

Thorne brand)

3

Gynecol Obstet, an open access journal
ISSN: 2577-2236

Volume 08; Issue 01



Citation: Hayes SK, Manongi S, Ross K (2024) Concentrated Gelatinized Proprietary Phenotype Formulation of Lepidium peruvianum (maca) Positively Impacts Polycystic Ovarian Syndrome
(PCOS), Premenstrual Syndrome (PMS), Dysmenorrhea, and Hormone Levels for Fertility Optimization: A Case Report. Gynecol Obstet Open Acc 8: 177. DOI: 10.29011/2577-2236.100177

Trident SAP 66:33 of
Nutritional Fundamentals for N/A 2 soft gels qd 2 soft gels qd 2 soft gels qd 2 soft gels qd 2 soft gels qd
Health
Lab Recommendations
. Yes Yes
See Table 2 for laboratory details Yes No March 2022 No No Tune 2023

Lifestyle Recommendations
1. Beginning in June 2021, it was recommended that the patient track her menstrual cycle and symptoms, including ovulation symptoms.

2. Intentional, continuous movement for at least 15 minutes daily was initiated in July 2021 and continually reinforced throughout care.

Referrals
1. Arvigo Techniques of Maya Abdominal Therapy™: In July 2021
2. IV iron series: In July 2021 and July 2023, based on lab values

Key:

“Began on July 14, 2021

®December 2022: The client revealed this supplement was being taken as two caps qd in the morning
¢ January and April 2023: MacaHarmony® was not taken

dTake with food

¢ Take with fish oil for improved absorption.

"The patient was not compliant with daily dosing; instead, this was taken a few times weekly.

Abbreviations: ADHD: attention-deficit hyperactivity disorder; bid: twice daily; cap: capsule; caps: capsules; IV: intravenous; PMS: premenstrual
syndrome; PCOS: polycystic ovarian syndrome; prn: as needed; qd: once daily

Summary of Results Achieved:

1. Normalization of menstrual frequency (28-32 days)
2. Resolution of ovulation pain and cramping
3. Improved ovulation as evidenced by increased cervical mucus and libido
4. Decreased/resolved PMS duration and intensity of symptoms
5. Decreased menstrual blood flow and improved quality of menstrual blood (bright red vs. brown)
6. Decreased menstrual cramping (intensity, duration, and location)
7. Hormone balancing as evidenced by a reduction of LH, normalization of LH/FSH ratio, and a reduction in E2 to optimal levels for fertility.
Table 2: Laboratory Results.
08/09/21° 08/16/23*
04/09/22* 07/07/23*
a A
Biomarker Reference 07/03/21 Day 3 of 09/18/21 Day 20 of a 32- Day 21 ofa Day 2 of 11/13/23¢
Range menstrual menstrual
day cycle 33-day cycle
cycle cycle
CBC, CMP, Lipids, nutrients, inflammatory markers*

RBC [4-5.2] 10*12/L 4.40 4.61 4.56 4.33

HGB [12-16] g/dL 11.5 (L) 12.7 134 12.7

HCT [36-46] % 37.9 41.1 42.0 39.4
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MCHC [31-37] g/dL 303 (L) 30.9 (L) 31.9 322
Glucose [65-99] mg/dL 91 79
Insulin Level [5-23] ulU/mL 12 11 13
HB Alc, % <=6.4 % 53 52
Total _
Cholesterol <=199 mg/dL 149 154 161
Triglycerides <=149 mg/dL 158 (H) 130 104
HDL B
Cholesterol >=40 mg/dL 32 (L) 33 (L) 45
LDL _
Cholesterol <=99 mg/dL 85 95 95
Chol/HDL ratio 4.7 4.7 3.6
Hs-CRP [0.2-3] mg/L 4.2 (H) 2.3
Ferritin [10-291] ng/mL 11 135 51 29
. [3.7-13.9]
Homocysteine umol/L 9.9 8.5
MMA <= 400 nmol/L <200 <200
Vitamin D
250H [30-100] ng/mL | 29.1 (L) 37.9
Hormones
Testosterone,
Total [0-48] ng/dL 27 27
Testosterone,
Free [0-14] pg/mL 5 4
0,
Testosterone, % [0.5-3] % 19 15
Free
[11-180]
SHBG amol/L 28 48
DHEA-S [35-430] ug/dL 92
Estradiol [20-144] pe/ 413 26
mL
Luteinizing [1.9-12.5] mIU/ R 45
Hormone (LH) mL ¢ ’ ’
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Follicle
Stimulating [2.5-10.2] mIU/ 54 53
Hormone mL ¢
(FSH)
LH/FSH ratio N/A® Abnormal Normal
. . [0.66-8.75] ng/
An;jfggi‘an mL 7.09 8.34
(AMH) Median 3.00 or (HorN) (HorN)
[0.7-3.50]
[3.3-28.0] ng/ Not Received: Not
Progesterone ’ ~1ng 8.4h ’ Received:
mL ¢ Lab Error
Lab Error
Prolactin [2.8-29.2] ng/ 6.9
mL
Thyroid
Stimulating [0.33-4.7] ulU/ 08 071 08
Hormone mL
(TSH)
Free T3 [2.3-4.2] pg/mL 34 3.1 3.7
Free T4 [0.89-1.76] ng/ 1.06 1.19 1.02
dL
Thyroglobulin [</=4.0] U/ <09
Ab mL
Thyroid
Peroxidase [0.3-9.0] IU/mL 0.9
Antibody
Key:

*= Providence Lab

b= Zoom Care Lab (sent to LabCorp and Esoterix, Inc)

¢= LabCorp

d=follicular phase

¢= The lab does not provide a reference range. Saadia Z. Follicle Stimulating Hormone (LH: FSH) Ratio in Polycystic Ovary Syndrome (PCOS) -
Obese vs. Non- Obese Women. Med Arch. 2020;74(4):289-293. doi:10.5455/medarh.2020.74.289-293

f= Lab provided the following information: “AMH concentrations of >=1.06 ng/mL is correlated with a better response to ovarian stimulation,
produced more retrievable oocytes and higher odds of live birth according to Gleicher et al. Fertility and Sterility, 2010: 94:2824-2827. The current
AMH test method correlates with the study method with a slope of 0.94. Females at risk of ovarian hyperstimulation syndrome or polycystic ovarian
syndrome (PCOS) may exhibit elevated serum AMH concentrations. AMH levels from PCOS patients may be 2 to 5 fold higher than age-appropriate
reference interval values. Granulosa cell tumors of the ovary may secrete AMH along with other tumor markers. Elevated AMH is not specific for
malignancy, and the assay should not be used exclusively to diagnose or exclude an AMH-secreting ovarian tumor.” Additionally, OHSU Core Lab
(ReproSource, 200 Forest St, Marlborough, MA) that can evaluate the hormone lists the AMH reference range as 0.7-3.50.

¢= luteal phase

h=progesterone was evaluated on day 20 of a 32-day (rather than a typical 28-day) menstrual cycle. Ranges reported are based on testing during the
luteal phase, typically done on days 20-21 out of a 28-day cycle.

~=to assess iron status after iron infusion

*Qther laboratory findings from the CBC, CMP, and Lipid panel were within normal range.
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Image 1: Timeline of care.

Follow-Up Consultation- July 15, 2021

This clinician reviewed the results of androgen testing (testosterone and DHEA), CBC, CMP, lipid panel, and thyroid hormone
panel testing with the patient. Of note, the androgens were within normal range. High sensitivity-CRP (hs-CRP) and triglycerides were
elevated, and ferritin, HDL cholesterol, MCHC, hemoglobin, and vitamin D were low (Table 2).

Based on the lab results and previous clinical findings, recommendations were provided, as detailed in Table 1. These
recommendations included beginning a Mediterranean-style food plan that focused on adding more vegetables, healthy fats, and
proteins, focusing on iron-rich foods, and decreasing sugar intake to decrease insulin levels and support overall well-being and fertility.
The patient was also counseled on increasing activity in her day. Supplement recommendations included another increase in the dose
of vitamin D due to deficiency, beginning omega-3 fatty acids to support hs-CRP and HDL levels, general wellness and fertility, and
continuing the prenatal vitamins and MacaHarmony®.

The patient reported that she started the prenatal vitamin and increased vitamin D at the beginning of this month. Additionally, she
had just started MacaHarmony® the day before this visit (July 14, 2021).

The additional previously provided recommendations remained unchanged. Based on the laboratory findings of low iron, the
patient was referred to an infusion pharmacy to begin an IV iron series for five weeks. Further assessment would be conducted after the
collection of laboratory tests completed seven days before menses and day two or three of the menstrual cycle.
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Follow-Up Consultations-August-October 2021

Labs were drawn on day three of the menstrual cycle and
discussed with the patient during the August 12, 2021, visit. Of
note, LH was greater than FSH, causing an increased LH/FSH
ratio, which is common with PCOS, though both are within
the reference range as stand-alone values. AMH was within the
normal reference range provided by the lab; however, it was above
the median range and was higher than reported in the literature for
the normal range, given the patient’s age, which is also common
for PCOS (Table 2).

The patient had gradually improved her dietary intake, with
a primary focus on increasing vegetable intake. She had not yet
implemented any exercise. The patient started MacaHarmony®
on July 14, 2021, three weeks into her menstrual cycle. By her
menstrual bleeding three weeks later (August 7, 2021), the patient
had already noticed an improvement in the color of the menstrual
blood (bright red versus historically darker blood). This cycle was
45 days from the previous one (Table 3). At this point, she also
noticed a change in the quality of her menstrual cramps. They
changed from more diffuse in the upper thighs and lower back for
about one hour each of her menstruating days to more focused
pain over the uterus for 30-60 minutes on each of her menstruating
days.

At this time, the patient hadn’t yet noticed improvements in
hirsutism or PMS. This was not of concern to the clinician since
implementing the maca supplement began less than one month
ago, and some menstrual cycle changes were already occurring.

Visits were maintained for continuity of care and symptom
monitoring (Table 3)

e During the visit on August 21%, the patient reported a greater
increase in cervical mucous for one mid-cycle day, believing
ovulation occurred on or around day 10. She reported the
improvement of experiencing no ovulation pain. Menstrual
cramping was more localized to cramping around the uterus
but still experienced at a higher level (5-7/10) for about one
hour each of the five days of bleeding.

e September: The patient reported less blood loss, four days of
good cervical mucus mid-cycle, and a menstrual cycle 32 days
from the last cycle. Repeat labs for iron status were completed.

e October: The patient experienced a 34-day cycle. She also
noticed that her periods were less heavy, describing it as
moderate flow with cramping that remained localized to the
uterus and decreased in intensity to 3/10, lasting for about an
hour on the first cycle day.

During these months, the clinician did not observe any
changes in hirsutism.

The patient had complied with supplement recommendations,
though she occasionally missed doses of fish oil, and continued
to improve her dietary intake as recommended. Engagement in
regular exercise had not yet been started.

At the conclusion of these visits, the clinician advised the
patient to continue with all previous recommendations (Table 1).

Table 3: Menstrual Cycle Frequency and Symptoms.

Menses  Frequency
Date (days) Symptoms
37151 Upon presentation for the initial consultation in June 2023, the patient reported symptoms
B of irregular, prolonged menstrual cycles (average of 35-45 days, longest 70 days), heavy
bleeding, PMS that includes breast tenderness five to seven days before menses, mood
5/24/21 70 changes two to three days before menses, ovulation pain, and lack of cervical mucous at
ovulation.
6/23/21 31 Breast tenderness, moodiness, darker brown menstrual blood, and cramping described as
diffuse in the upper thighs and lower back for about one hour each menstruating day.
/721 45 Bright red menstrual blood, cramping over the uterus for 30-60 minutes on each menstruating
day, increase in cervical mucous, no ovulation pain.
9/8/21 32 Less blood loss and cramping; four days of good cervical mucus mid-cycle
10/12/21 34 Moderate blood flow with less intense cramping
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11/12/21 31
12/16/21 35
November 2021-March 2022: Mild or no PMS symptoms; Continued moderate blood flow,
1/14/22 29 . . . .
mild cramping, and good cervical mucous at ovulation
2/15/22 32
3/20/22 33
Moderate menstrual cramping; continued with good cervical mucus on day 14 of the
4/21/22 32 . . . . . e .
menstrual cycle, no ovulation pain or cramping; and a noticeable increase in libido midcycle
Over the last several May - August 2022: Less or no cramping during ovulation or menses, less or no PMS
8/19/22 months, an average of Y g ) pmng g ’ ’

28

continued good cervical mucus and libido midcycle without midcycle pain.

September — December
2022

Average of 28-32 days

September — December 2022: Continued to experience resolution of pain and good cervical
mucus and libido midcycle. Blood flow remains moderate.

Stopped maca for about one month: 1) Increased PMS, including breast tenderness and
mood changes lasting five days before menses, 2) Increased cramping through thighs and

January 2023 Average of 28-32 days back, 3) Darker colored blood, suggesting the blood flow is taking longer to travel from the
uterus to the vagina and is less efficient at shedding blood from the previous cycle.
Average of 28-32 days . . .
April 2023 when taking maca, and Stopped maca for approximately one month for a second time and experienced the same

39 days without it

symptoms reported in January 2023 and a more extended cycle frequency.

June — November 2023

Average of 28-30 days

June- August 2023: Some mild breast tenderness on some months lasting two days before
menses. Continued with previous improvements.

November 2023: Continued good cervical mucous and libido midcycle, mild PMS (one day
of moodiness three days before menses), no menstrual cramping or breast tenderness, no
ovulation pain, moderate blood flow.

Follow-Up Consultations: March-August 2022

After several months, the patient returned for follow-up
consultations to report on progress and have repeat laboratory

testing completed.

to report that she exercised intermittently over the past several
months but has become more regular as of March. She remained
compliant with all supplements except fish oil, which was only
taken a few days per week. The clinician did not make changes in
recommendations at this time.

In March 2022, the patient stated that she has been consistent

In April 2022, the patient completed repeat laboratory

in taking her supplements, and over the past few months, she
experienced mild or no PMS symptoms. Her menstrual cycles
were reported as “regular” with a frequency of 29-33 days, with
one exception, that was 35 days. The menstrual cycle lasted five
days with moderate blood flow and less cramping. She noticed
more cervical mucous at ovulation (Table 3). By this time, she was
doing well with dietary enhancements. The patient was also happy

tests, including progesterone levels. Eleven days prior to menses,
the serum progesterone level was 8.4 ng/mL. This result was
promising since progesterone is typically the highest about seven
days before menses. Other laboratory findings improved to normal
ranges except for HDL cholesterol, which remained low (Table 2).

Atthis time, it was self-reported that good cervical mucus was
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present on day 14 of the menstrual cycle, and a noticeable increase
in libido mid-cycle was experienced without any ovulation pain or
cramping. Her latest menstrual cycle brought moderate cramping,
but no other PMS symptoms were present (Table 3). The patient
or clinician did not observe changes in hirsutism, and the patient
remains compliant with supplements and dietary improvements.

Based on the labs, the clinician modified the dose of
MacaHarmony® increasing to two capsules twice daily to further
support hormonal balance, ovulation, and menstrual regularity
(Table 1).

During May-July 2022, no care sessions were conducted.

In August 2022, the patient reported much of the same
progress she experienced previously. This included regular cycles
occurring “right around 28 days” (as stated by the patient), less
or no cramping, less or no PMS, good cervical mucus and libido
midcycle without midcycle pain. She stated that the prescribed
maca (MacaHarmony®) supplement has been “very helpful” for
regulating menses. The patient reports good compliance with
diet, movement, and supplements, although she only takes fish oil
occasionally. Of note, the patient reported that she did not increase
the dose of MacaHarmony® as instructed previously. The clinician
decided since the patient was experiencing positive improvements
in symptoms and was compliant with one capsule twice daily, this
dose would be continued.

During September - October 2022, no care sessions were
conducted.

Follow-Up Consultations- November — December 2022

In November, the patient was joined by her wife for the
consultation. The focus of this session was on family planning as
the couple was exploring a known donor option for pregnancy.
Current hormonal labs of both the patient and her wife were
encouraged to help determine who would be the ideal woman to
carry the first pregnancy.

In December, the patient was again joined by her wife to
focus on family planning. The couple mutually decided that the
patient’s wife would carry the pregnancy. This decision was based
not on labs or age but on personal preference. Therefore, the goal
for the patient is to continue to improve her hormonal balance for
wellness and future pregnancy, as well as for vitality for parenting
and supporting her wife during pregnancy.

While this was not the focus of the consult, the patient
provided an update on her progress. She reported good supplement
compliance, occasionally missing a dose over the last several
months. It was revealed to the clinician that the patient was taking
two capsules of MacaHarmony® in the morning rather than, as
recommended, one capsule twice daily. She reported that she

continued to experience her menses every 28-32 days for five days
with moderate blood flow. She reported pain-free ovulation with
good cervical mucous and mid-cycle libido (Table 3).

Follow-Up Consultations - January-April 2023

In January 2023, the patient reported that she independently
decided to discontinue the use of MacaHarmony® for “a month”
and provided a summary of noticeable changes, which included:
1) Increased PMS, including breast tenderness and mood changes
lasting five days prior to menses, 2) Increased cramping through
thighs and back as she experienced at the start of care, 3) Darker
colored blood, suggesting the blood flow is taking longer to travel
from the uterus to the vagina and is less efficient at shedding blood
from the previous cycle (Table 3).

The clinician spoke to the patient about resuming
MacaHarmony®; however, the patient wanted to take two capsules
in the morning for ease and continued compliance. The patient
was advised that a dose of one capsule twice daily is routinely
recommended. However, the clinician was aware of some
colleagues who were successfully dosing this formulation of maca
one time per day, in the morning. It was mutually agreed upon that
two capsules one time per day could be continued, as the patient
had positive outcomes upon taking this dose.

In April 2023, the patient reported a moderate level of consistency
in taking two capsules of MacaHarmony® daily. However, she
stated she “had fallen off maca for about a month.” As a result,
she again experienced noticeable, adverse changes, as noted in
January 2023, and a more extended frequency between cycles (39
days) (Table 3).

The patient explained that her occasional breaks from
the prescribed MacaHarmony® reinforced to her that when she
stopped taking it, an increase in symptoms and menses length
occurred, so she was motivated to take it consistently. Therefore,
at the conclusion of this visit, the clinician encouraged the patient
to comply with the prescribed MacaHarmony® supplement and
reinforced adherence to the additional supplements, dietary, and
exercise plan (Table 1).

Follow-Up Consultations: June — August 2023

The patient resumed regular follow-up consultations to monitor
progress.

In June 2023, the patient reported taking two capsules of
MacaHarmony® each morning. Her cycles were averaging 28 days
with mild PMS (breast tenderness) on some months lasting two
days. Labs were ordered at this time.

In July 2023, the clinician discussed the recent laboratory
results. Of note, insulin levels increased, ferritin levels decreased,
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and free testosterone decreased, though all remain in the normal
range. Cardiovascular markers, including HDL cholesterol,
triglycerides, and glucose, improved.

Based on these findings, the clinician recommended another
round of IV iron series, dietary strategies to support glucose and
insulin balancing, such as eating vegetables first, and walking
within 90 minutes following a meal. The clinician also requested
the patient test hormones on day two or three of the next menstrual
cycle and day 21 (ideally seven days before menses) for more
accurate timing than the previous.

At this time, the patient expressed a commitment to resume
her compliance with diet and exercise so she can be supportive of
her wife and their future pregnancy.

In August 2023, the patient had labs drawn on day two of her
menstrual cycle. A decreased LH resulted in normalizing the LH/
FSH ratio, and the previously functionally elevated estradiol levels
were reduced. AMH remained elevated, which is expected with a
history of infrequent menses and ovulation since the initiation of

menses. Day 21 testing was not completed (Table 2). The patient’s
weight was reduced to 209 pounds, and her body mass index
(BMI) was reduced to 35.9.

The clinician followed up with the patient to complete day
21 hormone testing and to check on her progress but did not hear
back from the patient until October. At that time, she indicated
she would complete the previously requested lab for serum
progesterone level. The patient also shared the news that her wife
was pregnant.

In November 2023, at the time of writing this case, the
patient had repeated serum progesterone testing, but a lab error
occurred again. The patient reports good compliance with the
supplements, diet, and regular movement. The menstrual cycle
was reported as an average of 28-30 days. She continued to have
good cervical mucous and libido midcycle, lasting three days.
She reported only mild PMS consisting of low-level moodiness
occurring for only one day, three days prior to her cycle, and no
longer was experiencing breast tenderness (Table 3).

Patient Perspective

on MacaHarmony for a little more than two years.”

“Taking MacaHarmony has been the main reason my periods have become more regular. My periods were relatively normal but came
at extremely irregular intervals (normally about 45-60-day cycles), but I’ve had 28-32day cycles for quite a while now after being

Results and Discussion

Using a concentrated gelatinized proprietary phenotype
formulation of Lepidium peruvianum (maca), known as
MacaHarmony® as the primary therapy, a 31-year-old female
experienced dramatic improvements in her hormone health within
three months and she was able to sustain this for over two years.
Improvements included 1) positive changes in PMS with the
length of symptoms decreased to one day (compared to a previous
5-7 days of symptoms), with breast tenderness resolved and moods
drastically improved, 2) decrease in dysmenorrhea described as
less intense cramping pain localized to the uterus (rated as 3 out
10 with ten being the most severe pain) and lasting approximately
only one hour of the first day of the menstrual cycle compared to
cramping that was diffuse through the thighs and back, rated on a
pain scale of 5-7 out of 10, lasting for about an hour on all five days
of the cycle, 3) the normalization in the frequency of the menstrual
cycle (average of 28-32 days compared to an average of 35-40
days), 4) less blood loss, and 5) improved ovulation characterized
by less pain and cramping and increased cervical mucus and
libido, lasting three days. Further, a two-year comparative analysis
showed improvements in LH/FSH ratio and day two E2 levels.
During two separate time frames, when the patient stopped taking
MacaHarmony®, she experienced an increase in PMS (breast

tenderness and moodiness), ovulation and menstrual pain, and
more extended frequency between menstrual cycles, suggesting a
high correlation to the use of MacaHarmony®™ and the regulation
of these outcomes.

Secondary outcomes included improvements in select
cardiometabolic markers (HDL cholesterol, triglycerides, and
glucose) and weight loss with the combination of supplements,
diet, and exercise.

Background and strength of primary therapy

Maca is the commonly known name of two species of plants
belonging to the Brassicaceae family- Lepidium peruvianum and
Lepidium meyenii. These two species are often referred to as the
same; however, research dates back to the 1960s when distinctions
between the species were first reported [13]. In this case report,
a concentrated gelatinized proprietary phenotype formulation of
Lepidium peruvianum known as MacaHarmony® was the primary
treatment. The treating clinicians have used this botanical therapy
extensively in clinical practice with a high success rate for various
hormonal health concerns, including PMS, PCOS, infertility, and
menstrual health support. Of importance, the literature shows
that there are up to 17 colors of maca, with distinctions in their
physiological responses within the human body and varying results
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in clinical outcomes [14-16]. The clinicians recognize this vital
distinction for clinical care and attribute the specific formulation
to the outcomes noted. The clinicians have a history of using other
maca supplements (unknown or improper phenotypes) that did
not result in the positive outcomes noted in this case report and,
therefore, discontinued their use.

The benefits of maca have been reported in many animal
models, with limited studies conducted in humans. However,
maca has traditionally been used by the Peruvian people for
energy, fertility, and libido [17]. In recent years, its clinical use for
women has expanded to support energy, menstrual health, mood,
bone health, menopausal symptoms, healthy hormone levels
(estradiol, LH, FSH, progesterone, cortisol), and fertility [18-28].
At present, the literature on maca’s impact on hormone levels
is limited despite its reported mechanism of action through the
hypothalamus-pituitary-adrenal (HPA) axis. Most significantly,
using the formulation of maca phenotypes known as Maca-GO®,
four clinical trials have demonstrated a statistically significant
decrease in LH and FSH and an increase in estradiol levels in peri
and post-menopausal women [21-23,29].

In alignment with those findings, this case report
demonstrated improvements using MacaHarmony® in day two
LH/FSH ratio and estradiol levels to support ovulatory function
and fertility in premenopausal (fertile/reproductive age) women.
To date, only one other case report has reported improvements in
LH levels using the same formulation (MacaHarmony®) [28]. To
the author’s knowledge, this is the first published case using maca
to demonstrate improvements in estradiol levels for optimizing
fertility. Studies have shown lower day-three estradiol levels
increase pregnancy rates [30,31]. The positive changes in LH/FSH
ratio and E2 levels are of high significance to the treating clinicians
since normalization of hormones can be challenging, if not
impossible, in women with PCOS and often require conventional
fertility medications to achieve this shift.

Additionally, the use of maca in cardiometabolic outcomes
is emerging in the literature. Clinical trials have shown reductions
in glucose levels [32], blood pressure [23,33], and IL-6 levels
[26,33] with increases in HDL cholesterol [21,23]. Within this case
report, some cardiovascular markers, including HDL cholesterol,
triglycerides, and glucose, improved. However, it cannot be
inferred that this was due to maca alone, as the patient was
consistent with diet and exercise at the time of lab draw.

Of importance, the patient had no side effects from using
maca, which is consistent with the available literature to date.
Conversely, conventional treatments used to manage PCOS and
improve ovulation, such as oral birth control pills, Clomid, and
Letrozole, are reported to have side effects including, but not
limited to, hot flashes, fatigue, dizziness, abdominal pain and
bloating, breast tenderness, headache, breakthrough bleeding/

spotting, blurred vision, mood disturbances, anxiety, weight gain,
and deficiencies in B vitamins [34-37]. Further long-term use of
these conventional treatments can increase the risk for other health
concerns [38,39].

In this case, the authors believe that using MacaHarmony®
containing aspecific formulation of phenotypes for a premenopausal
(fertile/reproductive age) woman, resulted in improvements
in menstrual cycle regularity, dysmenorrhea, ovulation, PMS
symptoms, and select hormone levels.

Background and Strengths of Adjunctive Therapies

The recommendations for this patient included prenatal
vitamins, vitamin D, and omega-3 fatty acids for overall wellness,
nutritional insufficiency, and fertility support.

Prenatal vitamins are well-accepted as a therapy for women
in the preconception phase of their life. The nutritional status of the
mother before, during, and after pregnancy can significantly impact
the health of the fetus and baby. Some essential nutrients needed
during this time include folate (B9), iron, iodine, calcium, choline,
vitamin D, B6, and B12 [40-43]. Most nutrients’ Recommended
Daily Allowance (RDA) increases during pregnancy and through
lactation [40]. For these reasons, the treating clinicians recommend
prenatal vitamins to all women in the preconception planning
stage.

Low levels of vitamin D are often associated with
a “sunlight deficiency”; however, as an antioxidant, anti-
inflammatory, immune, and mitochondrial regulator, as well as
a hormone, vitamin D serves many crucial roles for health [44].
Supplementation of vitamin D is best determined on laboratory
findings using 25-hydroxyvitamin D [25(OH)D] [45]. Though a
wide range exists for what is considered normal (25-80 ng/mL),
higher vitamin D levels (>50 ng/mL) have been associated with
better health, including improved pregnancy outcomes [45-47].
The dose of vitamin D was increased from 1,000 IU per day to
5,000 IU per day to address this patient’s insufficiency.

Like vitamin D, omega-3 fatty acids have shown benefits
to many aspects of health despite its controversy in the literature.
The recommendation for fish oil was made primarily to help
reduce hs-CRP and support her overall wellness and conception
goals. Reported benefits of fish oil include lowering inflammatory
markers (hs-CRP) [48], improving cardiometabolic markers
in women with PCOS [49], and increasing fertility rates [50].
Specifically, DHA has also been shown to improve gestation/
reduce preterm birth [51,52], improve infant size [51], decrease
adiposity in children of obese mothers [53], and provide benefits
for supporting fetal brain development [54]. While the patient was
semi-compliant with fish oil, the clinician continuously reinforced
the recommendation for its many health benefits.
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Additional case strengths

Additional strengths of this clinical case include 1) An
extensive timeline of care (2021-2023) was reported 2) A limited
number of supplements/interventions were recommended making
it easier to infer the improvements in the menstrual cycle and
symptoms as a direct response to using MacaHarmony® based on
the available literature and extensive clinical experience of the
clinicians 3) There was a noticeable decrease in symptoms when
the patient was using maca compared to when she stopped using it
on two separate occasions 4) Routine labs were ordered to monitor
progress 5) The patient had excellent compliance with vitamin
D and prenatal multivitamin-mineral, and excellent/very good
compliance with maca (reporting only a two-month break in the
more than two years of care)

Limitations

The clinicians acknowledged several limitations of this
case report. First, as with all case reports (N=1), the outcomes of
this case cannot be translated to the general population of women
with PCOS. Second, minor compliance concerns with using the
recommended supplements were noted in this case. Of note, on
two separate occasions, a lack of compliance with the primary
therapy occurred due to the patient’s volition. Additionally, the
supplement was taken, at times, in a single dose rather than divided
doses during the day as recommended. While this is not desired for
clinical care, it was also a strength of the case since the absence of
the primary therapy (MacaHarmony®) reinforced to the patient how
helpful this supplement was, and the alteration in the dosing did
not negatively impact the outcomes. Third, there were prolonged
periods of time without follow-up to monitor progress and adjust
care or recommendations if needed. Missed or a lack of follow-up
can occur for various reasons, including a low sense of urgency,
cost, fear or anxiety around the appointment, and forgetfulness,
among others [55]. However, the treating clinicians noted that the
extended periods of time were not detrimental to care and were
due to life events, including a busy time of her employment,
getting married, travel, and the holiday season. Fourth, some
limitations existed with laboratory results, including 1) some
labs were not completed in a timely manner 2) a progesterone lab
draw was not obtained at the appropriate time of the menstrual
cycle. The clinician requested seven days before menses, and it
was completed 11 days prior, creating inconsistent timing to
compare against the normal ranges 3) The July progesterone lab
draw resulted in a lab error and the repeat progesterone lab was
not obtained in August 2023 due to lack of patient compliance.
This test was finally completed in November 2023 but incurred
another lab error. 4) Day 2-3 hormonal labs from 2021 and 2023

were analyzed using different lab equipment and, therefore, have
the potential to provide slight variability in the results.

Conclusion

This case report (N=1) demonstrated the effective use of
a concentrated gelatinized proprietary phenotype formulation
of Lepidium peruvianum (maca), commercially known as
MacaHarmony®, to decrease the intensity and duration of PMS,
improve menstrual regularity and dysmenorrhea, decrease
ovulation pain and cramping, improve mid-cycle cervical mucous,
restore LH/FSH ratio balance, and optimize estradiol levels
for fertility in a woman diagnosed with PCOS. This therapy,
combined with general nutrient support (multivitamins, vitamin
D, and omega-3 fatty acids), diet, and exercise, also contributed to
improvements in cardiovascular markers and weight loss. A case
report cannot provide a definitive association between therapies
and outcomes. However, the positive outcomes of this case may
provide clinicians with guidance for a clinical approach for women
with PCOS to balance hormones and optimize fertility. The
authors believe additional research should be explored into how
specific maca phenotypes or combinations of maca phenotypes,
when gelatinized and concentrated, can assist women with PCOS
and enhance fertility outcomes.
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