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Remember

1. Theinformation in this presentation is provided for informational and educational

purposes only and is not medical or treatment advice.

2. Any information and statements regarding dietary or herbal supplements have not
been evaluated by the Food and Drug Administration and are not intended to

diagnose, treat, cure, or prevent any disease.

3. The use of any information provided in this presentation is solely at your own risk.



Objectives

1: Understand Menopause and Perimenopause and the major hormones involved
2: Define Hormone Replacement Therapy (HRT) and options for replacement

3: Familiarize ourselves with testing options and how testing can enhance evaluation

and treatment




Menopause

Occurs around ages 45-55 yo
Multisystem effect:
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The Stages of Menstruation:

Cycling Female:
« Generally cycle every 28-35 days with a 3-7 day bleed

Peri-Menopause:

* Irregularities with cycling - sooner than 28 days, later than

35 days, bleeding more frequently, bleeding less than 3 days,

or more than 7 days, and volume of blood may be a lot less,
or a lot more

Menopause:
* No bleeding for 12 consecutive months



Phases of Perimenopause

1. very early perimenopause, when cycles are still regular
2. early menopause transition, from the onset of irregular periods
3. late menopause transition, from the first cycle of more than sixty days
4. late perimenopause, which is the twelve months from the final period
+.  menopause, which is the life phase that begins one year after your last period.
< PERIMENOPAUSE >
Very Early Perimenopause Menopause Transition Late Perimenopause
, Early | Late i |
l ! | [T
Regular periods Irregular Skipped Final Menopause
with signs of change periods period menstruation
cycles vary starts with
in length by 60 days

7 or more days without flow




Estradiol and
Progesterone | |
transition

L T
—-——
-

-
* .-0.‘.

mmmmm .-
>

.-
-~
..

P
v
.
-...-....‘
P il
Teemmw
-
-
S
SEL L

Estradiol has significant variability at the beginning
and end of menstruation - menarche and then again
at menopause

R e o ot ms s
e
Crreiiaz

Estrogen is needed to signal in a
predictable and consistent manner

estradiol P H n u U u u U le '-._,"’-"-‘ ” i
Once Estradiol is consistent, it can ~ progesterone , ' ' :
d pproprlately SI gnal ovulation and childhood teens reproductive years perimenopause menopause
then progesterone levels rise to
SUppo rt ovulation for that month image 1 — hormones through the lifespan, adapted from JC Prior, “Perimenopause lost—reframing the end of
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estradiol signaling until it
wanes to the low levels Briden, Lara. Hormone Repair Manual.

in menopause



Hormones involved in menopause:

=

* Estrogen

* Progesterone Serum
e Testosterone = .

» Cortisol Urine
« DHEA B

* FSH, LH ) Serum



Hormones involved in menopause:

s Estrogen
* Progesterone
> Testosterone )
e Cortisol
 DHEA

+ FSH, LH



Female Hormones

Cholesterol is the precursor to all steroid
hormones - sex hormones and cortisol

Estrogens are the last stop on the steroid
pathway

Estrogens are converted from Testosterone
and DHEA (androgens) through aromatization

Aromatization is a process of conversion
through an enzyme from the androgens to
estrogen
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Hormones: estrogen

Estrogen

* Estrone (E1) - most abundant in menopause
e Estradiol (E2) - most potent in cycling females
e Estriol (E3) - most impactful in pregnancy

*What does Estrogen do?

* [t is proliferative - it grows things!

* Breast tissue, uterine tissue, ovarian tissue/follicles, bones
e [t is responsible for hair and breast growth in puberty
e It is responsible for regulating our menstrual cycle




Hormones: estrogen

What are the benefits of Estrogen in females:
« Menstrual timing/regulation

 Sexual desire/libido

* Cholesterol metabolism

« Bone health
e Brain health (memory/mood)

» Skin and blood vessels (stretchy/elasticity)
 Cardiovascular Health

» Metabolic health - cellular metabolism

* E3 - some consider this to be anti-inflammatory (utilized in
high doses for Al conditions)




Hormones: Progesterone

Progesterone is dependent on Estrogen

« Estrogen signals progesterone to increase and prepare the
endometrium for implantation after ovulation

* Progesterone is meant to “balance” estrogen in the luteal
ohase of the menstrual cycle

» Progesterone is made from the Corpus Luteum (left over
from follicle created with ovulation)




Hormones: Progesterone

Benefits of progesterone in post menopausal females:
 Improves mood

 Improves sleep

« Reduces hot flashes

 Improves Bone Mineral Density (BMD)




Hormones: Testosterone

Benefits of testosterone in females

* Muscle Mass

* Joint lubrication

 Sense of well-being

 Drive (libido and mental)

« Bone health

 Brain health - focus, spatial processing



Hormones: DHEA

* A complicated hormone still needing more research

e [tis a precursor hormone: precursor to Testosterone and
Estrogen

DHEA

« Balances the effects of cortisol
 Supports bone health

* Influences mood and sense of well-being
* Correlated to immune and disease states




Perimenopause and Menopause:

Symptoms and process
Process:
1 - Initial loss of progesterone
2 - Variable levels of Estrogen
3 - Low levels of Estrogen
4 - Consequent drop in Testosterone




Perimenopause and Menopause

Symptoms and Process
Symptom presentation:

* Loss of Progesterone:
* Initiation of vasomotor symptoms (VMS): hot flashes, night sweats

« Poor sleep due to loss of GABA stimulation in the brain from
progesterone

« Poor mood due to loss of GABA in the brain
* Brain fog

« Poor mood due to fluctuations between progesterone and estrogen
« Progesterone deficiency, and relative or blatant estrogen dominance



Perimenopause and Menopause

Symptoms and process
Process:
1- Initial Loss of progesterone
2 — Variable levels of estrogen
3 - Low levels of estrogen
4 - Consequent drop of Testosterone




Estrogen: Variable levels

TOO LOW: « Changes in cholesterol levels
* Irregular cycles  Loss of bone density
« Hot Flashes/night sweats « Change in body mass

distribution (hour glass = blob)
* Changes in sleep
« Changes in energy
« Changes in bowels

« Mood changes
« Changes in focus
« Muscle/joint pain
« Headaches o

* Dizziness

* Loss of hair , o

. Miorai « Changes in urination/bladder
igraines . symptoms - UTI type

* Loss of skin elasticity symptoms

 Loss of blood vessel
contractility




Estrogen: Variable levels

TOO HIGH:
e I[rregular cycles » Fluctuations of estrogen
L signaling of FSH from the
e Irritability brain
* Breast » Estrogen may appear
tenderness/enlargement dominant due to insufficient
* Increased blood volume progesterone to balance

estrogen



Perimenopause and Menopause

Symptoms and process
Process:
1- Initial Loss of progesterone
2 — Variable levels of estrogen
3 - Low levels of estrogen
4 - Consequent drop of Testosterone




Menopause and Perimenopause

Low Estrogen symptoms:

* Low Bone Mineral Density (BMD) - osteopenia, osteoporosis,
bone pain

« Vasomotor symptoms (VMS) - hot flashes, night sweats,
burning from the inside
« Most likely contributing to poor sleep, poor quality of life

 Vulvo Vaginal Atrophy (VVA)

» Vaginal dryness, pain or discomfort with intimacy, wiping, urination,
sitting, swimming/hot tubs/exercise become a problem

 The labia shrink, vaginal cells become taught and tender

* Mood Changes
« Low mood (depression symptoms), anxiety, brain fog, confusion



Menopause and Perimenopause

Symptoms and process
Process:
1- Initial Loss of progesterone
2 — Variable levels of estrogen
3 - Low levels of estrogen
4 - Consequent drop of Testosterone




Testosterone

Drop in Testosterone Levels

« Lower muscle mass

« Lowered sense of well-being
e Joint pain/muscle pain

* Increased fatigue

» Decreased motivation

* By menopause, women lose up to 3 of their peak level of
testosterone; though research shows that by 65-70 yo,
testosterone levels may return to similar levels as when they

were younger




ieving losing my

Why am _
VOUth ’ b’eedmg

|am gr
through my, clothes?

vitality, \osing MY

Why am | gaining
weight?

'm SO TIRED! | can’'t
sleep!



Menopause Transition

* The idea of Second Puberty and variable levels of estrogen

* Loss of progesterone occurs around 5-10 years prior to loss
of estrogen
N

WL L

T I | !
childhood teens reproductive years perimenopause menopause

estradiol J
progesterone ——————

image 1 — hormones through the lifespan, adapted from JC Prior, “Perimenopause lost—reframing the end of
menstruation.”



Menopause Interventions

Options for support during hormone changes:

« Hormone therapy:
* synthetic, bioidentical

» Nutritional:
» protein intake, feeding adjustments (IF/macros)

 Supplements including:
« Amino Acids, Creatine, Herbs, Vitamins

e Lifestyle adjustments:
 Exercise, sleep patterns



Estrogen
[Estradiol]

Synthetic HRT:

Synthetic hormones are hormone compounds
that act on our hormone receptors but may
also act on other receptors. Examples of
synthetic hormones include Premarin

Bioidentical HRT (bHRT): Proge sterone

C24H3002
These hormones are made from plants and
mimic how our own hormones influence our
hormone receptors




Hormone Replacement Therapy

 Estrogen Replacement Therapy (ERT)
* Progesterone Replacement Therapy
 Testosterone Replacement Therapy (TTh)




Hormone Replacement Therapy: Estrogen

Estrogen Replacement Therapy (ERT)

« We have 3 primary estrogens, so we can outline 3 possible
options for estrogen therapy:

 Estradiol (the most common), E2
 Estriol (the next most common), E3
* Estrone (the least common), E1

* Bi:Est formulas usually contain E3:E2 (80:20), or (50:50) most
commonly

* Tri:Est formulas can also be used, but much less common

Usually a cream



HRT: Estrogen

ERT
* Topical
« Creams, gels, patches
e Oral
* Pills, troches/sublingual
e Vaginal
« Cream, gel, troche, suppository

e Pellet
* Injectable, or implant




HRT: Estrogen

Oral Estrogen risk discussion

Because oral estrogens are swallowed, they are then processed through the liver

The liver activates clotting factors in response to estrogen taken
orally

Clotting factors increase the risk for blood clots




HRT: Progesterone

NOT ALL PROGESTINS ARE CREATED EQUAL!
Progesterone vs Progestin

* Progestin is a synthetic progesterone and has different
effects on receptors than progesterone

* Progesterone is the natural form of progesterone

« KNOW which progestin you are taking



HRT: Progesterone

Progesterone

e Oral - Prometrium
 Oral Micronized Progesterone (OMP)
 Sublingual falls under oral

* Topical
« Cream, gel, oll

* Vaginal
 Vaginal Micronized Progesterone (VMP)
« Cream, gel, suppository

* Pellet
e Injectable

* [njection
* (more common with fertility treatments)



Hormones: Testosterone

Testosterone

* Topical
* Cream, gel
* Most common

e Vaginal
« Cream, suppository, troche

e Pellet
* Injection
* Oral

» [east common, increased risk



Table 1: FDA Approved E2 Gels ("Low"

= lowest recommended or studied dose)

: Vasomotor Bone Mineral Vulvovaginal
g:z;gc?f =2 Gel| Dose Level D?,Ziy(izg) (‘S)glr;nc) Symptoms Density Atro:gy References
(VMS) (BMD) (VVA)
Estrogel Ultra-Low 0.27 1.7 Delayed * Failed 1
Divigel Low 0.25 16 Delayed * Success 2,3
Elestrin Low 0.52 9 Delayed * Success 4,5
Evamist Low 1.53 19-23 Delayed * * 6,7
Estrasorb Low 2.9 30 Success * * 89
Estrgel Low 0.375 21 Success * Success 1 |
Estrogel Moderate 0.75 33.5 Success Delayed Success 1,10,11,12,13
Divigel Moderate 0.50 31 Success - Success 23
Elestrin Moderate 1.04 32 Success * Success 4,5
Evamist Moderate 3.06 24-32 Success * * 6,7
Estrasorb Moderate 5.7 43 Success - - 89
.Estrogel High 1.5 65 Success Success Success 1,10,11,12,13 |
Divigel High 1.0 62 Success * Success 2,3
Elestrin High 1.56 60 Success * * 4,5
Evamist High 4.59 31-40 Success * * 6,7
Estrasorb High 8.6 63 Success * * 14
Estrgel Hi9h+ 3.0 102.9 Success Success * 12,15

All products listed above are considered E2 gels except Estrasorb, which is an emulsified product



Table 2: FDA Approved E2 Patches

. . VVasomotor Bone Mineral Vulvovaginal

gz:: of E2 ;:::L %ric_l;r; D?):gy(riz) (ﬁs;;T) Symptoms Density Atrophy References
(VMS) (BMD) (VVA)

Menostar 1 0.014 8.6, 13.7 Success Success Success 16,1718
Alora 0.77 0.025 24.5 * Success * 19
Climara 2 0.025 22 Success Success * 20
Vivelle-Dot 0.39 0.025 * * Success * 21
Vivelle-Dot 0.585 0.0375 34 Success Success * 21
Esclim 5 0.025 156.5 Success * * 22
Estraderm * 0.025 * * Success * 23
Alora 1.5 0.05 64 Success Success Success 19
Menorest 4.4 0.05 48.5 * * * 24
Climara 3.8 0.05 41 Success Success * 20,24
Vivelle-Dot 0.78 0.05 57 Success Success * 21
Esclim 10 0.05 26.3 Success * * 22
Estraderm 4 0.05 32 Success * * 23
Alora 3.1 0.1 98 Success Success Success 19
Climara 7.6 0.1 87 Success Success * 20
Vivelle-Dot 1.56 0.1 89 Success Success * 21
Esclim 20 0.1 51.4 Success * * 22
Estraderm 8 0.1 74 Success * * 23




Compounded Hormones:

« Compounded hormones are not FDA approved at this time

« Though many Compounding Pharmacies service a need for
compounded medications including bioidentical hormone
replacement due to the need for individualized medicine and
consideration of patient-mediated care

« *there are FDA approved bioidentical hormones as listed in the
previous slide, just not compounded



So how do we test
these levels?




Urine Serum(blood) Saliva

* Estrogen
* Estrogen (Phase 1 metabolism)
* Estrogen (Phase 2 methylation)

* Estrogen * Estrogen
* No estrogen detoxification No estrogen detoxification

* Testosterone (available)  Testosterone (available)
* Testosterone (metabolism) . Testosterone (total/free)

e DHEA-S  DHEA or DHEA-S

* DHEA (metabolites)

. * DHEA or DHEA-S
* Progesterone metabolites * Progesterone

* Cortisol/cortisone (free pattern)
e Cortisol (CAR) — combined

* Cortisol/cortisone (metabolism)
* B6, B12,

e Glutathione deficiency
 Neurotransmitter balance

e Oxidative stress — 80HdG
 Melatonin (production)
 Cycle Mapping — all month

* Progesterone * Cortisol (free pattern)
e Cortisol (total, no diurnal pattern)

* Cortisol (CAR)

 Melatonin
* Month long estrogen/progesterone



Free Cortisol
Pattern

Cortisol
Metabolites

Easy
Collection

Nutritional
Organic Acids




Hormones Monitoring Options:

MONITORING (B)HRT WITH LAB TESTING

9
(OMP)
v DRIED URINE

The DUTCH Test®
provides useful feedback
when using OMP in
women with PMP sleep
disturbances. 5a (more
active) and 5b metabolites
are measured to

individualize OMP dosing.
OMP’s sleep effects are
via its 5a metabolites,
predominately
allopregnanolone binding
to the GABA receptor,

No lab test reflects
OMP’s effect on the
endometrium,

Results go up and down
quickly. If taken at
bedtime, levels return to
baseline within a few
hours. Results can also be
inaccurate due to
progesterone metabolites
cross-reacting with
immunoassay tests.

X SALIVA

X Oral Estradiol,
Estradiol Pellets, or

Sublingual Hormones

X PT :Z;esgtzrrr::ile In PMP women, the evidence does not support TD Pg's use to protect the endometrium. When prescribed, laboratory monitoring is not helpful for TD Pg dosing.

Za
Oral Progesterone

X SERUM v SERUM

Estradiol (E2)
Patches (Skin)

v DRIED URINE v DRIED URINE

Values between the top of the postmenopausal

range and the lower limit of the premenopausal

range correlate with patient clinical improvement
(bone density, hot flash relief, etc.). Doses that push
levels to the middle of the premenopausal range and
beyond may be excessive. DUTCH is preferred over
serum because in addition to metabolites, dried urine
averages out the daily up and down E2 patterns. This is
particularly helpful with gels and creams that may have
serum values that change rapidly over time.

0‘en| R""d’.

E2 Gels & Creams R d

Vaginal E2 &
Testosterone (T)

v DRIED URINE

The DUTCH Test® is
unique in that it removes
potential contamination,
and monitoring is helpful
with E2 and T.

Very low doses may
impact local tissue
without increasing lab
values. For local (not
systemic) E2 therapy,
keep urine E2 in PMP
range.

Can serum or DUTCH, as a standalone test, effectively monitor HRT? IEEXT : Vaybe

Y

Vaginal
Progesterone (Pg)

X DRIED URINE

Pg is measured indirectly
in urine by measuring
pregnanediols. These
metabolites may be
underrepresented when
Pg is taken vaginally.
Serum Pg seems to
increase to a higher
degree than urine
metabolites with vaginal
Pg application.

é Transdermal
(TD) Testosterone

? DRIED URINE

PRECISION
ANALYTICAL INC

CREATORS OF THE DUTCH TEST™

Testosterone h
Injections & Pellets

? DRIED URINE

Levels generally parallel
changes in serum and
clinical outcomes
(increased lean body
mass,

erythrocytosis, etc. in
men). Epi-testosterone
(Epi-T) values can be used
to assess gonadal
suppression due to TRT
(Epi-T levels in men
decrease as TRT increases
and are <10ng/mg with

complete suppression).

Injections and pellets
increase levels, as
expected, but the increase
may exceed what is seen
in serum testing. DUTCH
allows for monitoring both
the dosing of hormones as
well as metabolic patterns.

N The aggregate clinical data
suggests that a serum (LC-MS/
MS) E2 level of ~20-40pg/mL
-~ go 45 improves clinical outcomes
il (VMS, VWA, BMD).
02:07 This approximates a DUTCH

wwEslradIol (€2) value of ~ 0.7-1.8ng/mg,

? SERUM

The only published data
for E2 creams shows
serum results move up
and down within a few
hours, so serum testing
can easily underestimate
clinical impact. DUTCH
results average out the
daily up and down pattern
and may be a better
option.

Serum testing is well
suited for use with
these types of therapies.
Results increase with
increased dosing in a
fairly linear fashion.

Most recommendations
are to push serum E2
levels to 20-40pg/mL for
clinical impact.

Vaginal E2, Pg, and T are systemically absorbed. If
placed in the top 1/3 of the vagina, a higher dose will

get to the uterus (uterine 1st pass effect), which may be

helpful for Pg, but not E2,

Serum results rise quite
dramatically with what
may seem like modest
doses due to the high
uptake of hormones
across the mucosal
membrane. However,
values may rise and fall
quickly, so be careful with
the interpretation of both
low and high results.

? SERUM

Serum values increase
with dosing and likely
represent systemic
exposure to Pg. However,
the uterine first-pass
effect loads the uterus
with high levels of Pg
(which may be desirable)
and serum does not
reflect uterine hormone
levels.

Urine testosterone does not correlate as reliably to T
serum values, compared to E2 and other tests, Urine
testing is best suited as a complimentary test to serum
for T and should not be used solely for TRT decisions.

A great deal of published
research shows that

serum levels reflect clinical

changes in both men and
women taking TD T. Be
aware of potential up and

down patterns throughout

the day, but serum is the
best tool for monitoring
doses of TD T in both men
and women,

Serum testing is well
suited for use with these
types of therapies. Results
increase with increased
dosing in a fairly linear
fashion.

Test injections halfway
between doses or right
before a dose.

The literature does not support salivary testing’s use for monitoring TD hormone creams. The saliva data is limited and, in fact, there are no saliva testing outcome studies
using TD creams, injections, estradiol patches, oral estradiol, or vaginal hormones. While salivary testing is the gold standard for free cortisol measurement, avoiding its use for
monitoring HRT is advised. For situations where saliva testing may parallel the clinical impact, DUTCH or serum testing are better options (see above).

Though not recommended, if you choose to use either oral estradiol or estradiol pellets, serum testing can monitor both, whereas urine should only be used with pellet
therapy. Sublingual hormones may be used in some situations but lab monitoring is not helpful in optimizing doses.




Is there research for
dried urine?




Research for Dried Urine Testing

Reliability of a dried urine test
for comprehensive assessment of urine
hormones and metabolites

Mark Newman" and Desmond A. Curran

Abstract

Background: Mass spectrometry allows for analysis of multiple hormone and organic acid metabolites from small
urine volumes; however, to assess the full extent of daily hormone production, 24-h urine collections are usually
required. The aims of this study were, first, to confirm that mass spectrometric analysis of an array of hormones and
organic acids would yield similar results in both liquid and dried urine, and, second, to determine if collection of four
dried spot urine samples could be substituted for a 24-h collection when measuring reproductive hormones.

Methods: Two study populations were included in this prospective observational study. Twenty individuals collected
both a spot liquid urine and dried urine on filter paper to analyze eight organic acids. A second group of 26 individu-
als collected both a 24-h urine and four dried spot urines during waking hours throughout the same day for evalua-
tion of 17 reproductive hormones and metabolites; data from 18 of these individuals were available to compare liquid
versus dried urine results. Dried urine was extracted, hydrolyzed, and derivatized before analysis by mass spectrom-
etry; all analytes from dried urine were normalized to urine creatinine.

Results: Reproductive hormone results from dried and liquid urine were in excellent agreement with intraclass cor-
relation coefficients (ICCs) greater than 0.90; comparison of dried to liquid urine for organic acids showed good to
excellent agreement (ICC range: 0.75 to 0.99). Comparison between the 4-spot urine collection and 24-h urine collec-
tion methods showed excellent agreement (ICC > 0.9) for 14 of the 17 urine metabolites and good agreement for the
others (ICC 0.78 to 0.85) with no systematic differences between the two methods of collection.

Conclusions: The burden of urine collection can be reduced using collection of four spot dried urines on filter paper
without compromising comparability with hormone results from a 24-h urine collection. A large number of urine
analytes can be assessed from the dried urine with similar results to those from liquid urine. Given the ease of sample
handling, this 4-spot dried urine assay would be useful for both clinical assessment of patients and for large epidemio-
logic studies.

Keywords: Dried urine testing, GC-MS/MS, LC-MS/MS, Reproductive hormones, Estrogen, Testosterone, Androgens,
Organic acids
(.

Evaluating urinary estrogen

and progesterone metabolites using dried
filter paper samples and gas chromatography
with tandem mass spectrometry (GC-MS/MS)

Mark Newman'", Suzanne M. Pratt?, Desmond A. Curran' and Frank Z. Stanczyk3

-

Abstract

Background: Measuring concentrations of metabolites of estradiol and progesterone in urine, instead of measuring
serum concentrations, is common in research and also is used in patient care. The primary aim of this study was to
demonstrate that analysis of urine samples dried on filter paper by gas chromatography with tandem mass spec-
trometry (GC-MS/MS) provides results similar to serum analyzed by radioimmunoassay (RIA). Secondary aims were to
show that collection of four samples during the day (4-spot method) can be substituted for a 24-h collection, and that
analysis of urine from dried samples is equivalent to liquid urine samples.

Methods: This prospective observational study compared results of urine and serum analyses. Urine samples from
women throughout the menstrual cycle and single samples from postmenopausal women were evaluated. Urine was
collected onto filter paper and dried. Dried urine was extracted, hydrolyzed, and derivatized prior to analysis by GC-
MS/MS. Hormone concentrations were normalized to creatinine. Single samples were used to compare results of 24-h
urine collection to the 4-spot method from a separate population of women and men. A subset of these samples
were used to compare results from dried urine to liquid urine.

Results: The primary study showed good reliability in the comparisons between the dried urine and serum assays.
During the menstrual cycles of a subset of four women, urine metabolite concentrations followed the same pattern
as serum concentrations. Comparison of 4-spot to 24-h urine collections and of dried to liquid urine measurements
had intraclass correlation coefficients (ICC) greater than 0.95, indicating excellent agreement.

Conclusions: For estradiol and progesterone, the dried urine assay is a good surrogate for serum testing. The 4-spot
method can be used instead of 24-h urine collections and dried urine results are comparable to liquid urine. The dried
urine assay is useful for some clinical assessments of hormone disorders and may be useful in large epidemiologic
studies due to ease of sample handling.

Keywords: Dried filter paper, DUTCH, Estradiol, GC-MS/MS, Hormone replacement therapy, Pregnanediol,
Progesterone, Reproductive hormones, Subfertility




Research for Dried Urine Testing

Evaluating urinary estrogen
and progesterone metabolites using dried

filter paper samples and gas chromatography

for comprehensive assessment of urine with tandem mass spectrometry (GC-MS/MS)
hormones and metabolites RV TN TRU
N nk Z. Stanczyk®

MarkNeq Conclusions: The burden of urine collection can be reduced using collection of four spot dried urines on filter paper

Reliability of a dried urine test

without compromising comparability with hormone results from a 24-h urine collection. A large number of urine _ o ‘

. . , . . . ; hdiol and progesterone in urine, instead of measuring
analytes can be assessed from the dried urine with similar results to those from liquid urine. Given the ease of sample | patient care. The primary aim of this study was to
handling, this 4-spot dried urine assay would be useful for both clinical assessment of patients and for large epidemio- |y 9as chromatography with tandem mass spec-

, . by radioimmunoassay (RIA). Secondary aims were to

|09|C StUdIES. fhod) can be substituted for a 24-h collection, and that
dried spot urine samples could be substituted for a 24-h collection when measuring reproductive hormones. analysis of urine from dried samples Is equivalent to liquid urine samples.
Methods: Two study populations were included in this prospective observational study. Twenty individuals collected Methods: This prospective observational study compared results of urine and serum analyses. Urine samples from
both a spot liquid urine and dried urine on filter paper to analyze eight organic acids. A second group of 26 individu- women throughout the menstrual cycle and single samples from postmenopausal women were evaluated. Urine was
als collected both a 24-h urine and four dried spot urines during waking hours throughout the same day for evalua- collected onto filter paper and dried. Dried urine was extracted, hydrolyzed, and derivatized prior to analysis by GC-
tion of 17 reproductive hormones and metabolites; data from 18 of these individuals were available to compare liquid MS/MS. Hormone concentrations were normalized to creatinine. Single samples were used to compare results of 24-h
versus dried urine results. Dried urine was extracted, hydrolyzed, and derivatized before analysis by mass spectrom- urine collection to the 4-spot method from a separate population of women and men. A subset of these samples
etry; all analytes from dried urine were normalized to urine creatinine. were used to compare results from dried urine to liquid urine.
Results: Reproductive hormone results from dried and liquid urine were in excellent agreement with intraclass cor- Results: The primary study showed good reliability in the comparisons between the dried urine and serum assays.
relation coefficients (ICCs) greater than 0.90; comparison of dried to liquid urine for organic acids showed good to During the menstrual cycles of a subset of four women, urine metabolite concentrations followed the same pattern
excellent agreement (ICC range: 0.75 to 0.99). Comparison between the 4-spot urine collection and 24-h urine collec- as serum concentrations. Comparison of 4-spot to 24-h urine collections and of dried to liquid urine measurements
tion methods showed excellent agreement (ICC > 0.9) for 14 of the 17 urine metabolites and good agreement for the had intraclass correlation coefficients (ICC) greater than 0.95, indicating excellent agreement.
others (ICC 0.78 to 0.85) with no systematic differences between the tw; Lign

Conclusions: The burden of urine collection can be reduced using cof Conclusions: For estradiol and progesterone, the dried urine assay is a good surrogate for serum testing. The 4-spot
without compromising comparability with hormone results from a 24- : _ : : : : T : :
analytes can be assessed from the dried rine with similar results to thef Method can be used instead of 24-h urine collections and dried urine results are comparable to liquid urine. The dried
handling, this 4-spot dried urine assay would be useful for both clinical | urine assay is useful for some clinical assessments of hormone disorders and may be useful in large epidemiologic
studies due to ease of sample handling.

logic studies.
Organic acids ‘

Keywords: Dried urine testing, GC-MS/MS, LC-MS/MS, Reproductive
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) ANALYTIC/ S Mark Newman, MS'; Doreen Saltiel, MD, JD'%; Bryan P. Mayfield, PharmD'%; Frank Stanczyk, PhD*

Pharmacokinetics of Transdermal Estradiol Gel in Serum

RESULTS

OBJECTIVE
Median Estradiol Concentrations by Dose Range

T0) s

Monitoring:

DESIGN

E2 transdermal gel

Does urine sampling provide a better representation of estradiol exposure compared to serum?
(Serum only shows one moment in time)

E2 transdermal patch

Comparisons of E2 patches, gels, and creams

Comparing Urinary Estrogen Profiles of Women on Transdermal Estradiol Patches, Gels, or Creams

Mark Newman, MS'; Doreen Saltiel, MD, JD'% Bryan P. Mayfield, PharmD'?; Frank Stanczyk, PhD*

Assay Validation

What about liquid urine vs. dried urine?.

RESULTS

OBJECTIVE

How do dried urine results compare to serum results?.

MONITORING ESTRADIOL PATCH THERAPY WITH A VALIDATED DRIED URINE ASSAY

Mark Newman, MS'; Doreen Saltiel, MD, JD'? Bryan P. Mayfield, PharmD'?; Frank Stanczyk, PhD*

— ‘ > i OBJEC".“ MEDIAN ESTRADIOL CONCENTRATIONS BY DOSE KEY TAKEAWAYS

[ ——
oy
How do gels, patches, and creams compare?

1 res e aive ome o U0 mosk stsded.

Urinary Estradiol Conosntration (ngimg-Gr)

Ponrercpauss Mo Thaimpro 325 oc7s oin oire o
Transcermal Estradiol Patch Dose (mg)
el g e s ety P il 4 Uk shod cric
i a3 57 ort o e oL SEl WO AR A T

RESULTS CONCLUSION

i

I‘I’\H‘I.\‘»IOPJ\J

ANALYTICAL




Goal of Hormone Therapy

Reduce symptoms and risks including:

* Vulvo-Vaginal Atrophy (VVA)

* Vasomotor Symptoms (VMS)

 Improve Bone Mineral Density (BMD)

« Reduce Cardiovascular Disease Risk (CVD)
 Improved quality of life




Goal of Hormone Testing:

Understand baseline:

 Evaluate levels of estrogen, progesterone, testosterone,
DHEA, cortisol, and melatonin

« Understand metabolomics: how hormones are being
metabolized

« Review HPA Axis influence on sex hormones
Understand follow up:
 Evaluate changes in hormone levels with supplementation

* Be informed on metabolite preferences to optimize
supplementation



Goals of Hormone Testing and Using DUTCH

Utilize the research to ensure dosing of HRT is sufficient and
effective to reduce symptoms and risk

« Research finds that serum or urine levels just outside the
postmenopausal range and into the lower part of the
oremenopausal (luteal) range may be optimal targets for
ooth E2 patches and gels.

GOAL RANGE for E2: Serum, 20-60pg/mL; DUTCH, 0.7-1.8ng/mg
(for bone support)



Goals for Hormone Testing

« Serum levels correlate to clinical improvements for both E2
patches and gels as it relates to VMS, BMD, VVA, and changes
In FSH, lipids, SHBG, and the endometrium.

* Urine levels generally parallel serum levels and clinical
outcomes with TD E2 gels (DUTCH data) and patches
(DUTCH and published data), although no studies have tied
clinical outcomes directly to urine levels. The DUTCH test
also includes estrogen metabolites.

- Saliva testing should not be used with creams or gels as its
exaggerated values do not appear to correlate to any studied
clinical outcomes.

* DUTCH may be optimal with E2 creams and gels given the
rapid up-and-down serum pattern.




Dried Urine Testing Compared to Serum Data

Take Aways:

* Dried urine testing may be used as a surrogate for serum
testing according to peer reviewed studies for E2 TD
(patch/gels)

« Serum testing has been the gold standard against all other
methods

* In non supplemented data, serum and dried urine correlate
well

* In E2 patch and gel studies, dried urine parallels serum
values



QUICK NOTE ABOUT HRT and BEST PRACTICES

* Dr. Doreen Saltiel MD completed a webinar that walks
through all of this information in detail - invaluable

information

We agree moving forward:

« With any sort of E2 sup

nlementation, OMP/VMP should be

considered according to the research to ensure endometrial

protection. This looks li

Ke OMP 200 mg, or VMP 50-100 mg

 Oral estrogens and testosterone come with significant risk;
this is not a preferred method of supplementation



How to Read and Understand the Numbers:

Key (how to read the results):
Mind the Gap:

This represents the space between the
postmenopausal range and the
premenopausal ranges — these should
not overlap. There should be a distinct
difference between these ranges

E

We can see on this graph the distinct difference between
postmenopausal range, application of an E2 patch, and the
change from postmenopausal range into the luteal range

w

N

Mind the Gap

Urinary Estradiol Concentration (ng/mg-Cr)

0- 0 0 . 0 ' .
Postmenopausal (No Therapy)0.025 0.0375 0.05 0.075 0.1

. - Transdermal Estradiol Patch Dose (mg)



Value of testing

Baseline levelsof a43yo F
with irregular cycles
(perimenopausal)

We are evaluating:

« How variable are estrogen
levels?

* What is the estrogen level
relative to progesterone?

« What are the androgen
levels?

« How is HPA Axis function?

Hormone Testing Summary

Key (how to read the results): Sex Hormones See Pages 2 and 3 for a thorough breakdown of sex hormone metabolites
1.80 4 50 2.314.0
1520.0
0.2-0.7 0.3-2.0
Estradiol(E2) Progesterone Testosterone

(Serum Eq uivalent, n gImL)

calculated
val based ol I e pregna dlol

Adrenal Hormones see pages 4 and 5 for a more complete breakdown of adrenal hormones
Total DHEA Production

Ag. R.ng. 5004{:@iiiiiz}ksooo
40-60  750-2000

20-39  1300-3000
Total DHEA Productlo

>60 500-1200

(DHEAS + Etiochol osterone)
2750 3
L6500
24hr Free Cortisol rtjs | Metabolized Cortisol (THF+THE)
m) (A+B+C+D) metabolbm (Total Cortisol Production)

Free cortisol best reflects tissue levels. Metabolized cortisol best reflects total cortisol production.

The following videos (which can also und on the website under the listed n along with others) may aid your understanding:
DUTCH Comget 0v rview mgg Tumrl Female Am al Coﬂisol Tutorial

PLEA SE BE SURE TO READ BELOW FOR ANY SPECIFIC LAB COMMENTS. More detailed comments can be found on page 7.|




Value of testing

This data at baseline offers
good information to
understand the hormone

levels - as a one day check in,

we can see she is:

 Estrogen dominant relative
to her progesterone levels

e Low-normal Testosterone
« Within range DHEA

 Low Cortisol output (HPA
function)

Hormone Testing Summary

Key (how to read the results): Sex Hormones See Pages 2 and 3 for a thorough breakdown of sex hormone metabolites

oPausgy,
>
':’:" nh‘gh mt
1]
Age Range
20-39 1300-3000

EstradloI(EZ) nge steron Testosterone
40-60  750-2000

(Serum q uivalent, gImL)
5003000
>60 500-1200

'btal DHEA Productlo
gy (DHEAS + nolone + Andro

Adrenal Hormones see pages 4 and 5 for a more complete breakdown of adrenal hormones

Total DHEA Production

sterone)

e o,
Patient Values 65 A @ 2750 A @
200 L6500
h""!! Limit 24hr Free Cortisol cortisol  Metabolized Cortisol (THF+THE)

O g @) Worning ) TS = (A+B+C+D) metabolism  (Total Cortisol Production)

Free cortisol best reflects tissue levels. Metabolized cortisol best reflects total cortisol production.

The following vid also under the listed n along with others) may aid your understanding:
DUTCH Comget 0v rvi w mgg Tumrl emale m al Cottisol'mmril

PLEA SE BE SURE TO READ BELOW FOR ANY SPECIFIC LAB COMMENTS. More detailed comments

n be found o page_7.]




The value of testing

Addition of a Cycle I\/IapBing for this patient
expands upon the variability of her estrogen
at this stage in perimenopause.

We can see she has aberrant estrogen
signaling, though she is trying to get her E2 to
Sﬁike for ovulation; this is not achieved, and
she ends up with no ovulation, therefore no

rise in progesterone ®

Is it overkill to do a Cycle Mapping test for a
perimenopausal female? It depends on the
patient! In this case, you could go either way
- the CM confirms her Dutch Complete, but
the DUTCH Complete offered valuable insight
on its own as well

Estradiol (ng/mg)
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PMP F with E2 and
Progesterone HRT




Case Study and Examples of HRT on DUTCH Testing

Postmenopausal (PMP), uterus intact, 63 yo
Supplementing:

* Progesterone 200 mg v @ :
» Estradiol TD 0.075 mg patch N,

Androgens
<
_Progesterone|
it
iz
§EfEie;
ag%;ﬁ
iegrs
<

A A
@ L1000 200 P4 @ ML 1650 4.5 50 180
.0 A »
A
0.7, .2.0. 0.6-4.0
Etiochol ‘ .
olanolone Androsterone Estrone(E1) Estradiol(E2) M_’SM EstriofE3)
primary estrogens (E1, E2, E3)

We can glean:

« E2isat 1.7 (Goal is 0.7-1.8) et sy |2
» Estrogen metabolism shows 4-OH-E1 S

. e -S e S| ne
S I e eva e 20-39 60-750  20-39  650-1650
40-60 30-350 40-60  360-1000
=60 20-150 =60

0000000

» Research supports 200 mg Progesterone e
for endometrial protection
« We can also see the value of progesterone V5

metabolites here given her b-preg
preference




Case Study and Examples of HRT on DUTCH Testing

Postmenopausal (PMP)

Supplementing: @ -ﬁ/\‘

* Progesterone 200 mg /\ ] ,
» Estradiol TD 0.075 mg patch fp @

0.7, .20, 0.64.0
Etiocholanolo ne Androsterone Es e(E1) ' . Estradiol(E2) mw. EstriolE3)
( E2,E3)

primary estrogens (E1,
5B preference Sa Preference <
(androgenic)
0.70 14 L2
0.2.0.6
1 El P

 Testosterone and DHEA g g e

(androgens) are low/low normal R —
« Beta-metabolizer
« Androgen metabolites are low

normal

Androgens
<
Progesterone|
]
i
1
i3zl
3u8 83
i% g2 d
2=tk
gafg%

&

g

g

g

i

g
Estrogens

3
2
2
YP1A1 (protective pathway)

DHEA-S
Androsterone
Etiocholanolone

Low end of range 50.6 -750

Within range 378.0 200 - 1000
5a-DHT
- 1C I - < =TaT=-T= -

hin range . - .
5b-AndrosanedioI 49

hin range




PMP F with Biest TD
and Progesterone HRT




Case Studies and Examples of HRT on DUTCH

o

@m PMP F, uterus intact, 76 yo

T A = Supplementing:
| By F-@)y @) | - Biest - E3/E2 topical (1.5/0.5mg)
N e ™ | e« Progesterone 100 m

A N Key Points:
‘@ :;:"i::m ey Foints
e el MU mme=mtied | e Progesterone: b-preg preference

Androgens
<
Progesterone

ym : * E2 isat 0.6 (Goal is 0.7-1.8)
R S e 8 * E3 just below luteal range
°°°°° B EET « 4-OH-E1 is HIGH
BETTE BT * *not getting effective E2 dosin&for
research supported bone heal

« *not achieving appropriate ,
progesterone dose for endometrial
protection

2-Methoxy/2-OH




Case Studies and Examples of HRT on DUTCH
@M PMP F, uterus intact, 76 yo

Progesterone is
Pastmancpausal measured indirectly

.o T Supplementing:
Y » Biest - E3/E2 topical (1.5/0.5mg)

e . » Progesterone 100 mg
@ﬁ.m_w. St
Ry = /v Key Points:

Androgens |
g <
b 8
o 2
10,
y Y
5 g
Progesterone

SSSSSSS

e %, B - Androgens:
w5 5 oEge P « Robust Testosterone

 Low/Normal DHEA

Above range 5a/5b androstanediol!
 Beta preference for androgens

CYP1A1 (protective pathway)

200 - 1000

5b-Androstanediol Above range




PMP F with Biest (?)
and Progesterone HRT




Case Studies and Examples of HRT on DUTCH

PMP F, no ovaries, unsure if she
has a uterus, 71 yo

Supplementing: | @

mmmmmmmmmmm

hhhhh

Androgens )

NProgesterone<
i
i
@
iyi2id
i
3 2
Eofl

e Biest: E3:E2 (20 5): 2 mg f\ » e i, »mm e 4

&

« Unsure of ROA (likely TD)
» Progesterone 200 mg |}

Key Points: nanndi
° Q
5 makes ] more pots most m
notably Sa-DHT is the most potent testosterone metabolite °
° T
« E2isat 1.7 (Goal: 0.7-1.8 e E
L[] L[] L[] [ ] Age DHEA-S Age Androsterone |LLJ

20-39 60-750 20-39 650-1650

00000000000000000000

000000000 =60 60

 Progesterone: b-preg ] =
preference

* E metabolism: phase | is great, -~ -60)
phase Il is low/poor % "‘*""‘“"n-




PMP F E2 Pellet, T
pellet




Case Studies and Examples of HRT on DUTCH

PMP F, 53 yo, uterus intact @mm“

Androgens
<
Progesterone<

Supplementing:
« E2 Pellet e e o

zm‘om zmlasn - = . - - @ o
1.0.7.0 -

0.2.0.7 0.6.4.0
Etiocholanolol Androst
. olanclone rosterone ES Q(El) ' ' Esu‘adlol(EZ) mw. EstriolE3)
primary estrogens (E1, E2, E3)
SR preference N\ // = 5Sa Preference
L] (androgenic)
o 1)
S5a-Reductase Activity =
° ] 0.70 @ FL.2.60
5 makes ] more potent, most m 0208 [
notably S5a-DHT is the most potent testosterone metabolite ° 3
. Cud o~ 16-OH-E1 Phase 1 Estrogen Metabolism Ratios
. [ ] Age-Dependent Ranges ";" E
° ° ° = ° Age DHEA-S Age Androsterone |LLJ ﬁ
20-39 60-750 20-39 650-1650 .
40-60  30-350 40-60  360-1000 %
=60 20-150 =60 200-600 = ey
B Percentages M LS ON MICON
[ ) Age Testosterone Age Etiocholanolone =]
. 20-39 3.2-14 20-39  450-1000 - Expected  60-80% 7.5-11% 13-30%
40-60 2.3-8 40-60 300-800 =~ £ 1.80 Percentages (2-OH) (4-OH) (16-OH)
° ° 60 1563 >60  200-500 &
o 0.00.3
0.00%
-OH-E1
* Progesterone: beta
L]

Glutathione detox

*
/'
preference Pl | 2=
 E metabolism: HIGH 4-OH E s




Case Studies and Examples of HRT on DUTCH

PMP F, 53 yo, uterus intact
Supplementing: - =
« E2 Pellet ey Tl ::.:

« T Pellet :

* Progesterone 100 mg mm @ @ @

Estrone(E1) 4—) S m—-}’“ EstriolE3)
primary estrogens (E

K P M e | 5B preference Sa Preference

ey Points

y ° Sa- uc

5 ke ent, t
. A n d ro e n S [ ) notably Sa-DHT is the most potent testosterone metabolite
g o Age-Dependent Ranges
n

ge
20-39 60-750 -
OOOOOOOOOOOOOOOOOOO

Testosterone above range = u..g. :;;j;;m
Epi-T below range I

DHEA-s/Androsterone low end
Beta metabolizer

Androgens
<
Progesterone<
]
i
|t
g@‘
®39%
1
12153
23283
i%35¢

Estrogens

CYP1A1 (protective pathway)

DHEA-S Low end of range 73.0 ng/mg 20-750

Etiocholanolone High end of range 978.0 ng/mg 200 - 1000

5a-DHT Within range 1.51 ng/mg O0-6.6

5b-Androstanediol Within range ng/mg 20-75



Case Studies and Examples of HRT on DUTCH

PMP F, 53 yo, uterus intact

Supplementing: %
+ E2 Pellet g |

.+ T Pellet S
- Progesterone 100 mg R s

primary estrogens
K P 1 t e | sBpreference @ S Preterence q"fi,’ /
ey O I n S ° S5a-Reductase Activity
0.7¢

Progesterone is

Androgens

Progesterone<
5 . E
fé
§ ‘
g
i
H § %;s?
Eizil
a k]

n
. H makes more potent, most E.’,
notably Sa-DHT is the most potent testosterone metabolite
» Testosterone: e 18
ne L

Age
20-39 60-750 B
OOOOOOOOOOOOOOOOOOO

* Itis preferrable to utilize serum e
testing in combination with R @ ©
DUTCH testing for Testosterone Lowend o ange o hamg 20-750
¢ DUTCH teStIng augmentS tlhlone Hnghend ofge 8.0 ngl 00-00
information with metabolomics [Estosterens Wt e 151 nome 0-66

Within range . ng/mg 20-75

Al (protective pathway)

5b-Androstanediol




DUTCH, HRT, and Testosterone

Urine testosterone does
not correlate as reliably to
T serum values, compared
to E2 and other tests.
Urine testing is best suited
as a complementary test
to serum for T and should
not be used solely for TRT
decisions

MONITORING (B)HRT WITH LAB TESTING

(OMP)
v DRIED URINE

The DUTCH Test®
provides useful feedback
when using OMP in
women with PMP sleep
disturbances. 5a (more
active) and 5b metabolites
are measured to
individualize OMP dosing.
OMP’s sleep effects are
via its 5a metabolites,
predominately
allopregnanolone binding
to the GABA receptor,

No lab test reflects
OMP’s effect on the
endometrium,

Results go up and down
quickly. If taken at
bedtime, levels return to
baseline within a few
hours. Results can also be
inaccurate due to
progesterone metabolites
cross-reacting with
immunoassay tests.

3 N
[ oral Progesterone

X SERUM v SERUM

X SALIVA

X Oral Estradiol,
Estradiol Pellets, or
Sublingual Hormones

Can serum or DUTCH, as a standalone test, effectively monitor HRT? IEELXTI : Maybe

Estradiol (E2)
Patches (Skin)

v DRIED URINE v DRIED URINE

Values between the top of the postmenopausal
range and the lower limit of the premenopausal

range correlate with patient clinical improvement
(bone density, hot flash relief, etc.). Doses that push
levels to the middle of the premenopausal range and
beyond may be excessive. DUTCH is preferred over
serum because in addition to metabolites, dried urine
averages out the daily up and down E2 patterns. This is
particularly helpful with gels and creams that may have
serum values that change rapidly over time.

\,o\”' """4»,, The aggregate clinical data

suggests that a serum (LC-MS/
MS) E2 level of ~20-40pg/mL

|~ :fe 45 improves clinical outcomes
" (VMS, WA, BMD).
02:07 This approximates a DUTCH

e “* estradiol (€2) value of ~ 0,7-1.8ng/mg,.

? SERUM

a3 N
E2 Gels & Creams

Vaginal E2 &
Testosterone (T)

v DRIED URINE

The DUTCH Test® is
unique in that it removes
potential contamination,
and monitoring is helpful
withE2and T.

Vaginal
Progesterone (Pg)

X DRIED URINE

Pg is measured indirectly
in urine by measuring
pregnanediols. These
metabolites may be
underrepresented when
Pg is taken vaginally.
Serum Pg seems to
increase to a higher
degree than urine
metabolites with vaginal
Pg application.

Very low doses may
impact local tissue
without increasing lab
values, For local (not
systemic) E2 therapy,
keep urine E2 in PMP
range.

PRECISION
ANALYTICAL INC.

CREATORS OF THE DUTCH TEST”

Transdermal
(TD) Testosterone

? DRIED URINE

Testosterone
Injections & Pellets

? DRIED URINE

Levels generally parallel
changes in serum and
clinical outcomes
(increased lean body
mass,

erythrocytosis, etc. in
men). Epi-testosterone
(Epi-T) values can be used
to assess gonadal
suppression due to TRT
(Epi-T levels in men
decrease as TRT increases
and are <10ng/mg with
complete suppression).

Injections and pellets
increase levels, as
expected, but the increase
may exceed what is seen
in serum testing. DUTCH
allows for monitoring both
the dosing of hormones as
well as metabolic patterns,

Serum testing is well
suited for use with
these types of therapies,
Results increase with
increased dosing in a
fairly linear fashion,

The only published data
for E2 creams shows
serum results move up
and down within a few
hours, so serum testing
can easily underestimate
clinical impact. DUTCH
results average out the
daily up and down pattern
and may be a better
option.

Most recommendations
are to push serum E2
levels to 20-40pg/mL for
clinical impact.

The literature does not support salivary testing’s use for monitoring TD hormone creams. The saliva data is limited and, in fa
using TD creams, injections, estradiol patches, oral estradiol, or vaginal hormones. While salivary testing is the gold standard for free c

Vaginal E2, Pg, and T are systemically absorbed. If
placed in the top 1/3 of the vagina, a higher dose will
get to the uterus (uterine 1st pass effect), which may be
helpful for Pg, but not E2,

? SERUM

v SERUM

Serum results rise quite
dramatically with what
may seem like modest
doses due to the high
uptake of hormones
across the mucosal
membrane. However,
values may rise and fall
quickly, so be careful with
the interpretation of both
low and high results.

Serum values increase
with dosing and likely
represent systemic
exposure to Pg. However,
the uterine first-pass
effect loads the uterus
with high levels of Pg
(which may be desirable)
and serum does not
reflect uterine hormone
levels.

A great deal of published
research shows that

aware of potential up and
down patterns throughout
the day, but serum is the
best tool for monitoring
doses of TD T in both men
ind women,

Urine testosterone does not correlate as reliablyto T
serum values, compared to E2 and other tests, Urine
testing is best suited as a complimentary test to serum
for T and should not be used solely for TRT decisions.

Serum testing is well
suited for use with these
types of therapies. Results
increase with increased
dosing in a fairly linear
fashion.

serum levels reflect clinical

Test injections halfway
between doses or right
before a dose.

v SERUM

ortisol measurement, avoiding its use for

monitoring HRT is advised. For situations where saliva testing may parallel the clinical impact, DUTCH or serum testing are better options (see above).

Though not recommended, if you choose to use either oral estradiol or estradiol pellets, serum testing can monitor both, whereas urine should only be used with pellet
therapy. Sublingual hormones may be used in some situations but lab monitoring is not helpful in optimizing doses.

x ;:g;esgtzrrr:::z In PMP women, the evidence does not support TD Pg's use to protect the endometrium. When prescribed, laboratory monitoring is not helpful for TD Pg dosing.




PMP F Testosterone




Case Studies and Examples of HRT on DUTCH

@' == PMP F 63 yo, hysterectomy

m ;\@ Supplementing:

i » Testosterone TD 2.5 mg
2N - | Key Points:

©- -© @ - Testosterone within range,

Androgens

8
=3
AN

o

ik

10,

M
Progesterone

e G out low end
1 - DHEA and metabolites are
o 15 7 i ow end or below range
~= r “* « E2 within PMP range
* E metabolism: 4-OH HIGH

Y ©) 2 (©) S » Progesterone: below PMP
; o T e X, range




Case Studies and Examples of HRT on DUTCH

) @mmmm PMP F 63 yo, hysterectomy
: M >l |E =t Supplementing:
| O F-Gr e - Testosterone TD 2.5 mg
Dreslemecma.y 0000 Key Points:

YOO, - Androgens:
: 3 ’ ' ' 10.7@ g
Etiocholanolone Androsterone Estrone(E1) H Estradbl(EZ) aﬂ’ EstriolE3) [ ] Al p h a p refe re n C e '

 5a-androstanediol, 5a-DHT are
within range

e All others are low or below
range

-]

2

'

"

g

i
Estrogens

00000000

1 (protective pathway)

190 ngmg_20-750 D Testosterone may be well
namg 200-1000  l€flected on DUTCH testing,
but...correlate with serum

DHEA-S Belowrange

100.0

Etiocholanolone Below range

5a-DHT Within range 2.46 ng/mg O0-6.6

values

5b-Androstanediol Below range 12.2 ng/mg 20-75 -




Non Cycling F Oral/SL
Progesterone
Topical E3
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Case Studies and Examples of HRT on DUTCH

Non Cycling F 43 yo, uterus
intact

Supplementing: | @ :

* Progesterone 32 mg topical R

- Bio-estrogen 1 mg cream
(vaginal) v

Key Points: e
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Irregular Cycling F - all
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Case Studies and Examples of HRT on DUTCH

46 yo F, irregular cycles
Supplementation:
 DHEA 5 mg oral

* Progesterone 200 mg oral
* Biest-Testosterone topical

Biest-E2 topical
Biest-E3 topical

N
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Thank You!

For questions, contact:

(503) 687-2050

www.dutchtest.com
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Estrogen in Menopause

Module 2 - Hormones In Post-Menopausal Females




