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A DUTCH Estrogen Advanced Insights: Digging Deeper with Pages 2, 3

DUTCH Dozen (page 1)

« Page 1-E2, P4, 2/4 & 2/16 Balance, Methylation
DUTCH Estrogen Advanced Insights (pages 2 & 3)

« Page 2 - Detailed Estrogen Metabolism

« Page 3 - Individual listings, including 2-OH-E2, 4-OH-E2,

e and Total Estrogen
; O O O DUTCH Estrogen-Related OATs (page 6)

\ Bt \ ;

m—-n\n - an —  (vwset 1

O

14 X X \r \
— 2-0OH-E2 Within luteal range 0.67 ng/mg 0-31 0-0.52
Jeforkrpersees 4-OH-E2 Within luteal range 017 ng/mg 0-052 0-012
Sy Total Estrogen Within range 47.9 ng/mg 35-70 35-15

Nethytation Actwity
Page2 | Page 3
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Learning Objectives

Understand the purpose and clinical application of the four
estrogen and progesterone-related DUTCH Advanced Insights.

Fvaluate levels of E1, E3, and Total Estrogen and their impact on
estrogenic activity.

Assess the progesterone preference for 5a-metabolism and
understand its GABA-related, calming effects on sleep and anxiety.

Analyze the efficiency of estrogen clearance through phases 1 and
2 by estimating the estrogen clearance rate.

|dentify abnormalities in estrogen-related organic acids and
understand their relevance to estrogen.

ORORONORO

©2026 Precision Analytical Inc.




dj The DUTCH Dozen

DUTCH Advanced Insights
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A The DUTCH Advanced Insights

Estrogen
Progesterone

Assess whether E1, E3, or Total
Estrogen levels add more insight
into overall estrogenic activity

Assess if there is a preference for
alpha metabolism of progesterone

Assess estrogen clearance through
phase 1 and 2

Assess whether any of the
estrogen-related organic acids are
out of range

©0C ©
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dJ + f3 The DUTCH Dozen & Advanced Insights: Estrogen and Progesterone

DUTCH Dozen
Estrogen & Progesterone

Assess estrogen levels given the
patient’s reproductive status

Assess progesterone levels
given the patient's reproductive
status

Assess 2-OH preference in
phase 1 estrogen metabolism

Assess methylation of 2-OH
estrogens

©0C © ¢
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Advanced Insights

Estrogen & Progesterone

May change your DUTCH
Dozen based conclusions

v

\ 4

o
©

Assess whether E1, E3, or Total
Estrogen levels add more insight
into overall estrogenic activity

Assess if there is a preference for

alpha metabolism of progesterone Provide additional

information that will add to
(but likely won't change) your
DUTCH Dozen based

conclusions
Assess estrogen clearance thaligh

phase 1 and 2

Assess whether any of the
estrogen-related organic acids are
out of range




DUTCH Advanced Insights
E1, E3, Total Estrogen



A The DUTCH Advanced Insights: Estrogen and Progesterone

Estrogen
Progesterone

Assess whether E1, E3, or Total
Estrogen levels add more insight
into overall estrogenic activity

Poidfary Estrogens

(O ?} Page 2

« E2 isthe most potent estrogen, but other estrogens
such as estrone (E1), and sometimes estriol (E3), also

contribute to overall estrogenic activity.

- Total Estrogen can provide insight into overall
estrogen production, which may not be fully reflected in

the E2 result alone.
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estrone (E1)

« E71 and Estradiol (E2) interconvert via

17b-HSD types 1 and 2.
- E1is much weaker than E2!

 In order of strongest to weakest receptor

binding affinity:

Estradiol (strongest)

strone (non-covaientiy

T4V

2-OH
2-methoxy (weakest)
- Lowto no ER binding
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Primary Estrogens
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estrone (E1)

« £1is10% as potent as E2 but is typically more abundant, about 5x higher in premenopausal
women and 10x higher in postmenopausal women. This makes it a significant contributor to estrogenic

symptoms (high or low), especially in menopause.

« While all estrogens are potent immune stimulators, E1 may promote more inflammatory cytokine
production than other estrogens.

« Reviewing the relative level of E1 to E2 may give further insight into estrogenic symptoms and long-term
outcomes, especially in menopause.

12 @ e 18 @ e Notice how the E1 range is about
0 x/ b \Y 5x higher than the E2 range.
1.0 0.z
170-H5D

Estrone (E1) W Estradiol (E2)
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estrone (E1)

« For example, you might think this woman with
heavy menses has normal estrogen
activity when looking at page #1 of her DUTCH
Complete.

« But whenyou turn to page #2, you'll see that
her E1is above range.

« Her high E1 is likely increasing the estrogenic
activity in her body and could explain why she
IS experiencing heavy menses.

« Be sure to ask about estrogen symptoms when
interpreting the estrogen results!

©2026 Precision Analytical Inc.
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estriol (E3)

« E3is a weak estrogen that may have anti-inflammatory Primary Estrogens
properties.

* In most conditions, E3 is not a significant contributor to 2 \\{ - @ = F \, "
estrogenic symptoms. However, when very low or elevated 0 \/ . 'u\’v / 3 \’/
(e.g., when supplemented), it may contribute to estrogen- o SR i el
related symptoms. :

N

« E3 and 16-OH-E1 have a special connection - they are made
by the same enzyme, CYP3A4, from E2 and E1,

= :-"|-\.|l|I-':\,I-:||.:|_||_'w.|.-:_|'_;_.E::.|:| - e e

respectively. '
 Thus, when E3 is elevated, 16-OH-E1 is typically also - ”

elevated, and contributes to higher estrogenic activity (and “\, \/

vice versa). g

« Recall that 16-OH-E1 is estrogenic.
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estriol (E3) Primary Estrogens
e CYP3A4 can be inhibited or induced:

12 26 1.8 4.5 g5 ° i 18
e \/ \/ \, »/ \, /
7.0 0.7 40
Many common medications induce CYP-3a4, including but not limited to, . 17b-HSD o >
1] i » - 1 -
phencbarbitol, phenytoin, rifampicin, and glucocorticoids. Estrone (E1) <€ > Estradiol (E2) Estriol (E3)
F Y

Many common medications interfere with or competitively inhibit CYP-3a4, including

but not limited to, cimetidine, tamoxifen, quinolones, and fluoxetine.

May be increased by: 5t. John's Wort, pesticides, caffeine, smoking, PAHs, moderate
alcohol consumptio @ Y h |
————————— Phase 1 Estrogen MetaboliSim = == == = o= = = - .

May be decreased by: Grapefruit, resveratrol, rosemary, wild yam, peppermint oil, } } }

‘/ / o .,;D}y

« For example, in patients with obesity we typically see z-nn:\y
higher E3 and 16-OH-E1 relative to E1 and E2. '

CYP1AT {protective)
"\r'h{}
W
1Th-H50

azole antifungals.

Z-0H-E1 4-0H-E1 16-0H-E1
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D | D Join at slido.com

D |_-._| #DUTCHFEST4

@ The Slido app must be installed on every computer you’re presenting from



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

A DUTCH Advanced Insights: o E1, E3, Total Estrogen Polling

Question
° 2
Game time! Y
Which 25-year-old woman would you expect to have higher estrogenic activity?
. Obese, Smoker 9 * Healthy weight, Never-smoker
« Drinks alcohol moderately  Drinks grapefruit juice every morning

 Taking St. John's Wort for depression » Taking rosemary for cognition

slido.com
#DUTCHFEST4
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Question 1: Which 25-year-old woman
would you expect to have higher estrogenic
activity?

@ The Slido app must be installed on every computer you’re presenting from SlidO



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

A DUTCH Advanced Insights: o E1, E3, Total Estrogen QZ‘::;it'i'fn

79N

XN
/4 O,

Game time! Y

Which 25-year-old woman would you expect to have higher estrogenic activity?

[ « Obese, Smoker ) 9 * Healthy weight, Never-smoker
« Drinks alcohol moderately * Drinks grapefruit juice every morning
« Taking St. John's Wort for depression * Taking rosemary for cognition
\ J
@ CYP-3a4

Treating high (or low) estrogen is not as
Many common medications induce CYP-3a4, including but not limited to, Simple at manipu Iating e“zy".|es|

phenobarbitel, phenytoin, rifampicin, and glucocorticoids.

Many common medications interfere with or competitively inhibit CYP-3a4, including Use Cdution With CYP3A4 inhibitors, as
but not limited to, cimetidine, tamoxifen, quinclones, and fluoxetine, CYP3A4dis heavily involved in the phase 1
May be increased by @ pesticides, {.5'-‘FE|HEP‘-|'=.H5. moderate detox’f’.cat’on Of man'Y oth E{' compounds
— besides estrogen, including many

au,:-ht-.’mnaumptmn A et o .

pharmaceuticals. Inhibiting CYP3A4 may
May be decreased hy‘eweretmlwuld yam, peppermint oil, reduce excretion of these and affect dosing
azole antifungals, of sensitive medications.
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estriol (E3) Primary Estrogens
- Example: 63-year-old female took 1.5 mg oral E3 the

° ° 12 @ 26 1.8 4.5 5 184.8 18
day prior to testing. N/ N/ w4/

« |If a patient is using oral estriol (E3), a portion of the E3 is Estrone (E1) 4y Estradiol (E2) ———eip Estriol (E3)
metabolized into 16-OH-E1 in the gut and liver during first-
Dass.

 This tends to result in an elevated 16-OH-E1 preference that
may not be reflective of tissue preference.

17650

CYPLAT [protetE e

} ' '
LA | . 1341 . 1.8 0.7 2.6
. H(O) il (O) SNO)
« Also, the elevated E3 will cause her Total Estrogen (on page SOHEL - SSOH-EL

#2) to be above range, which is misleading.

2-0H f 16-0H-E1 Balance
| I T ET

Total Estrogen = 187.9 eone |
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Estriol (E3) Primary Estrogens

« At normal physiologic concentrations, estriol (E3) contributes

£)
negligibly to overall estrogenic activity due to its weak potency, = % - gn g
but supplementation that substantially elevates circulating E3 N e c ) S

YRIAL

levels can lead to significant estrogenic effects in the body. P e g i

178-H50

« Transdermal and vaginal estriol are accurately measured on
the DUTCH test in most cases, reflecting systemic (circulating)

CYP1A 1 {protective)

levels, ke B e S
+ + 4
* Inrareinstances of vaginal contamination, the lab includes a
specific alert/note on the report to flag this possibility. i ik iy e -
0 fog ©) (®) (&)
- There are currently no established clinical thresholds or AT L e i
target ranges for estriol levels. Clinicians should interpret these
results in the context of the individual patient's symptoms, 54-yeal-old woman
treatment goals, and overall hormone profile. Using 0.5 mg vaginal E3

©2026 Precision Analytical Inc.




A DUTCH Advanced Insights: o El, E3, Total Estrogen

Total Estrogen

« The Total Estrogen is calculated by adding up ALL the estrogen metabolites (F1 + 2 + E3 + 16-OH-
ET + 2-OH-E1 + 2-OH-E2 + 4-OH-E1 + 4-OH-E2 + 2-Methoxy-E1)

« Keep in mind that the Total Estrogen can be high with robust, healthy estrogen metabolism.
« Therefore, its levels do not always indicate a cause for high or low estrogen-related symptoms.

| Estrogens and Metabolites (urine) | | |

Estrone (E1) Low end of luteal range 12.95 ng/mg 12-26 1.0-7.0
Estradiol (E2) Within luteal range 2.54 ng/mg 1.8-45 0.2-0.7
Estriol (E3) Low end of luteal range 6.4 ng/mg 5-18 0.6-4.0
2-0OH-E1 Within luteal range 10.54 ng/mg 5.1-131 0.3-2.0
4-0H-E1 Within luteal range 0.97 ng/mg 0-1.8 0-03

16-0OH-E1 Low end of luteal range 0.75 ng/mg 0.7-2.6 0.2-0.6
2-Methoxy-E1 High end of luteal range 6.48 ng/mg 25-6.5 03-14
2-OH-E2 High end of luteal range 2.55 ng/mg 0-3.1 0-0.52
4-0H-E2 Within luteal range 0.36 ng/mg 0-0.52 0-012
Total Estrogen Within range ) 43.5 néﬁmﬁ 35-70 3.5-15
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Polling
Question

J These two women have the same high-end Total Estrogen %>
Game tlme (66.9 ng/mg). Who experiences more estrogenic activity? Y

Primary Estrogens ‘

a 4 .
.";l.l W ar % L %
i Terstili [

slido.com '.

#DUTCHFEST4 - o P == - - = -

14 &7 E is) D&
T J LY
0.0 X ot . ¢
AT 1&a-0H-E1
ﬁl (=21 ]
Lo [ R g

llllllllllll

Phase 2 Estrogen Metabolism

™= ] e | "|' |

2-Methoxy-E1
A

P owm we e m = = = = PhaselEstrogen MetaboliSm = = m s = = - - -

m S S B ,
L A 1 A

g byl e Berieiny L - i I I Famd Methvlation Activi 1 16-OH-E1

3 25| Ya1) Jes | - ethlation Actiuy 5 s |

| 1 1A, I v TR |+ 14 !

P Bty : 2-0H J .0H-E1 Balance : i 2 :
L] 6% 1 4-OH-E1

1

Primary Estrogens

> £\
12 26 18 45 5 e 18
2 \r / i \/ \/ 4 \ \/
1.0 0.2 0.6

CYP3A4

A\ 1 ¥
5.1 13.1 1.8 0.7 2.6
20 03 \ 06
03 0.2
2-OH-E1 4-0OH-E1 16-OH-E1

2-OH / 16-0H-E1 Balance
o I I

90%
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Question 2: These two women have the same high-end Total
Estrogen (66.9 ng/mg). Who experiences more estrogenic
activity?

@ The Slido app must be installed on every computer you’re presenting from SlidO



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

A DUTCH Advanced Insights: o E1, E3, Total Estrogen QZ‘::;it'i'fn

e These two women have the same Total Estrogen
Game time! R

(66.9 ng/mg). Who experiences more estrogenic activity?

‘ Primary Estrogens

Primary Estrogens
> £\
12 26 18 @ 45 5 e 18
w\ ) N NN
1.0 0.2 0.6
17b-HSD
Estrone (E1) <=3 Estradiol (E2) —> Estriol (E3)
g
g o
e p‘ia q"‘,g 4
: & - =
z B
=
T
————————— Phase 1Estrogen MetaboliSm = e m me == - - - -
¥ 4 {
5.1 13.1 1.8 0.7 26
20 \\/ \/ 03 J 0.6 \/ ‘/
03 0.0 0.2

2-OH-E1 4-0OH-E1 16-OH-E1

Phase 2 Estrogen Metabolism

2-OH / 16-0H-E1 Balance

2-0H 1 180811 Balarse

e 2-Methoxy-E1

A

-G i i Methylatlnn Actlwty 1 16-0H-E1 | | | 2-OH-E1
2-Metho: y 2-0H-E1 25 65 | 0%
1
! 2-0H J 4-0HE1 Balasce Low High 14 \\/ \/ i 2-OH / 4-OH-E1 Balance
N i [ _'|- [ A 1 4-OH-E1 | | | 2-OH-E1
1
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A DUTCH Advanced Insights: o El, E3, Total Estrogen

Summary of E1, E2, E3, 16-OH-E1:

Estrone (E1) Estradiol (E2) Estriol (E3) 16-OH-E1
« 10% as potentas E2 but [+ Most potent estrogen » Weak estrogen « Potency similar to that
typically more abundant « May have anti- of E1 due to its covalent
« 5x higher in pre- inflammatory properties binding
menopausal women * Made via CYP3A4 » Estrogenic/Proliferative
« 10x higherin « Made via CYP3A4
postmenopausal women
than E2
« Non-covalent binding

©2026 Precision Analytical Inc.




DUTCH Advanced Insights
Progesterone Metabolism



A DUTCH Advanced Insights: e Progesterone Metabolism

Sa-Metabolism [P4)

i i 1
—.‘
i

©2026 Precision Analytical Inc.

Page 2

Advanced Insights
Estrogen & Progesterone

Assess if there is a preference for
alpha metabolism of progesterone



A DUTCH Advanced Insights: e Progesterone Metabolism

- The 5a-Metabolism (P4) Slider is the most effective tool for assessing whether progesterone is

primarily metabolized through the alpha pathway (into a-pregnanediol) or the beta pathway (into b-
pregnanediol).

!‘ga—MEtallmllrsm (P4)

I . HiE S
A_
9%

« Understanding this preference can be valuable, as alpha progesterone metabolites, such as

allopregnanolone and a-pregnanediol, modulate GABA receptors, potentially supporting meod and
sleep.

« The GABA(A) receptor is the primary inhibitory neurotransmitter receptor in the brain.

« GABA(A) receptor activation slows down nerve cell activity and produces a calming effect.
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A DUTCH Advanced Insights: e Progesterone Metabolism

« While allopregnanolone has significantly stronger sedating effects than a-pregnanediol, internal DUTCH
data shows a strong correlation between their levels.

Cholesterol
l CYPscc
3a-HSD 17a-OH
Pregnenolone +17-OH Pregnenolone
3b-HSD |
17a-OH 1
Progesterone >17-OH Progesterone

— Allopregnanolone  (sa-)

— g-pregnanediol  (5e-R)
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A DUTCH Advanced Insights: e Progesterone Metabolism

« Favoring the alpha pathway pushes more progesterone into the alpha metabolites, like a-pregnanediol
and allopregnanolone, which increases GABA(A) receptor (calming) activity.

Therefore, woman who favors the alpha pathway on the left may experience more calming effect from
her luteal progesterone than the woman on the right who favors the beta pathway.

N 2~ @

::-:-:-\” 2000 /K \‘r’ 2000 %
= ”r:"
b-Pregnanedicl a-Pregnanedigl

b-Fregnanediol a-Fregnanediol

E,_.i_-f_nlﬂ_ahrnli_;m_{l_u_z Sa-Metabolism (P4)

1 | g (50 —
BN |, | owist) | U
I

i
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A DUTCH Advanced Insights: e Progesterone Metabolism

« 5a-reductase inhibitors can also block alpha progesterone metabolism.

5a-Reductase Blockers Think
about
it!
« Beta-sitosterol 6
. EGCGf t | i
 £GCG from green tea \ Game time!
Progesterane (Pd)

. Eygehgm ) i, » 5 3 . » Your 28-year-old patient with

<l TS O Wy Y g s anxiety is taking saw
*  Saw palmetto EFragavist) ”'“"'"“"“‘ palmetto for hair loss. What
* Stinging nettle root 5a-Metabolism (P4) do you tell her?

« /n (balance Cu) acacada
« Rx: Finasteride, etc. . s

©2026 Precision Analytical Inc.




A DUTCH Advanced Insights: e Progesterone Metabolism

« An alpha (or beta) preference may not always be clinically significant, especially if
progesterone levels are low.

« For example, even though this 59-year-old woman has a D

strong alpha preference, because her progesterone is \Y &

very low, she is not getting much GABA modulation brogesterone (b4

(calming effects) from her low a-pregnanediol levels. 600 @ .

Eiﬂilm .{(‘ 2000 A ko \, F40
b- nanediol a- anediol
* In this case, the slider bar is not very clinically useful. - o
ebatbrsig b o)
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A DUTCH Advanced Insights: e Progesterone Metabolism

« Progesterone metabolism is very relevant for patients using oral progesterone (OMP).

« For example, when OMP is supplemented, women favoring the beta pathway (as shown
below) may need a higher dose than women favoring the alpha pathway to see similar
improvements in mood and sleep.

- ©®

Progesterone [P4)

O

b-Pregnanediol a-Pregnanediol
Sa-Metabolism (P4)

it | | I
A
41
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D | D Join at slido.com

D |_-._| #DUTCHFEST4

@ The Slido app must be installed on every computer you’re presenting from



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

A DUTCH Advanced Insights: @ Progesterone Metabolism Ql:::el;it?fn

0, N
2

Game time! Y

Both women below are taking 100 mg oral micronized progesterone (OMP) at bedtime.
Which woman would you expect to experience more calming effects from the OMP?

\Q @

¥ .

Progesterone (P4) e Progesterone (P4) =
; " :
3000 200 3000
o \/ el

30 50

b- Fregnanediu-i a-Pregnanediol b- Fregnanediui a-Pregnanediol
Sa-Metabolism (P4) Sa-Metabolism (P4)
|
B O E A
174 Tl
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Question 3: Both women below are taking 100 mg oral
micronized progesterone (OMP) at bedtime. Which woman
would you expect to experience more calming effects from the
oMP?

@ The Slido app must be installed on every computer you’re presenting from SlidO



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

A PUTCH Advanced Insights: @) Progesterone Metabolism QP‘:;itfjfn
u |

0, N
2

Game time! Y

Both women below are taking 100 mg oral micronized progesterone (OMP) at bedtime. WhTth
woman would you expect to experience more calming effects from the OMP?

\Q @

¥ .

Progesterone (P4) e Progesterone (P4) =
; " :
3000 200 3000
o \/ el

30 50

b- Fregnanediu-i a-Pregnanediol b- Fregnanediui a-Pregnanediol
Sa-Metabolism (P4) Sa-Metabolism (P4)
L | E A
174 Tl
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DUTCH Advanced Insights
Estrogen Clearance Rate



A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

FXPANSAD FLTROGEN PROGEITTIAONE A ANSEROGINL @ et e bange Pummasmpunent Sunge  § Dt o Aange @ Vg o g

Estrogen
Progesterone

Primary Estrogens

R~ | page 2
' ' i i Assess estrogen clearance through

phase 1 and 2
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

« The estrogen clearance rate can be estimated by comparing the Primary Estrogens
parent estrogen levels with the phase 1 & 2 metabolite levels.

Parent Estrogens
« ET
« E2

Phase 1 & 2 Metabolites
« 2-OH-ET

4-OH-E1

16-OH-E1

« E3

2-Methoxy-ET

2-0M { 18-08-11 Balance

N | onsr
LR
3-0H / 4-0H-ET Balance

S-FET | '-|| 1 FE SN
e
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

« |fthe parent estrogens are much higher than the phase 1 and 2 metabolites, then the patient may
have slow estrogen clearance (and vice versa).

- Slow estrogen clearance may put patients at higher risk of estrogen excess conditions. On
the contrary, fast estrogen clearance may put patients at a lower risk of estrogen excess conditions.

The Bathtub Detox Analogy:

Phase 1 is the water filling up the tub
* Is the right type of water filling up the tub (2-OH vs. 4-OH and 16-OH).

O How fast or slow is it filling up?

Phase 2 is the drain
« How open or closed is the drain? Is it open wide enough?

©2026 Precision Analytical Inc.




A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

Estrogen clearance issues are sometimes not apparent when looking at page 1 of the DUTCH report.
« For example, this 32-year-old female complains of breast tenderness and moderate PMS.
« Her phase 1 ratios might look good on page 1, but...

ESTROGEN & PROGESTERONE PRODUCTION ESTROGEN METABOLISM

/" 2.0H/16-OH-E1Balance )

16011 | | R | | 20H-£1 Methylation Activi
1.8 45 6.0 A G bt
0.7 20 20.0 o [ TR ), | i
&/ \/ 0\3\/ X’ |

0 2-0H / 4-0H-E1 Balance A
I 4-0M-E1 | | | | | zoHEr e
Estradiol (E2) Progesterone (P4) ' —d'::“— '
Serum Equivalert®, ng/mlL
*P4 Serum Equivalent (ng/mL) 5 a cakulated value based on urine pregnanediol . \ )
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

..when we look at page 2, we can see she has slow estrogen
clearance, which could be worsening her estrogen excess

symptoms.
» How do we know she has slow estrogen clearance?

« Her E1 and E2 are almost double above range!

« However, her phase 1 metabolites (2-OH-E1, 4-OH-
E1, 16-OH-E1, E3) are within range.

» Her phase 2 metabolite (2-Methoxy-E1) is slightly
above range because she is methylating well.

Primary Estrogens

What might her results look like if she
had normal estrogen clearance?

2-0H / 4-0H-E1 Balance

S-FET | '-|| 1 FE SN
e

©2026 Precision Analytical Inc.




A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

If she had normal estrogen clearance...

* E1 and E2 levels may be lower because she's clearing her
estrogen at a normal rate now (compared to a slower
rate on the previous slide).

* Phase 1 and 2 metabolites might be higher as she is
more effectively clearing E1 and E2 into circulation (as
compared to the previous slide).

What might her results look like if

she had fast estrogen clearance?

240H f 4-0H-ET Balamce

L TERErTT
_..*
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

Primary Estrogens

5 r ; =

Estriod (E3)

If she had fast estrogen clearance...

* E1 and E2 levels may be even lower (and perhaps
within range!) compared to the previous slide
because she's clearing her estrogen at a fast rate.

« Phase 1 and 2 metabolites would be even higher as
she clears E1 and E2 out of circulation and into
phase 1 at a fast rate.

Mathylation Aetivity

250H § 4-0H-E1 Balarmce

43w | *I | 2
"
FIi
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

Summy of progression from slow to fast estrogen
clearance (focusing in on phase 1):

Primary Estrogens Primary Estrogens Primary Estrogens

12! b2 ] L8 a5 B @ " 12 @ ] 1.8 @ as 5 18 1-'-‘\' @;H Hil' @,"5 5y Ll
10} J 7 / \ / Th / ! rl .."II L \ .-"I i o 4p! /
?:\f '1_ c|:.‘""lr' "’qf ‘l:::lh";" "'f 1}?’ "'q_‘" l."i." L I'lli':ll' L '?""‘I" '1:-.. /] {‘\}' “-.'.l-. -&?‘J’ '\'ql"-.

Estrone (ET) ;‘- Extradial (EZ) _h- Estrial {E3) B‘uml!ﬂ-q-—.n:'-ﬁ-r Eseradiod (EX) l—r:::-n- Escriol [EZ) Extrone {E1) -Iﬂh- Estradiod {£2) ﬁ} Estriol (E3)

! [ A2 24 A

4 - ]
%1 @ 131 @ P =k} @ 0 5.1

1 Ly F ot | J 14
.-.?j.' '-.;""r u_:"' ¥ arh ¥ ::",.-'

a-0H-En &-0M-E1 Th-DH-LT

Slow
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What improves estrogen clearance?

Many providers use 3,3'-diindolyimethane (DIM) or indole-3-carbinol (I3C) to
increase the estrogen clearance rate.

DIM can reduce circulating parent estrogens (E1, E2) via increased phase | metabolism through
the 2-OH pathway.

Estrogens metabolized into 2-OH-E1/E2 are associated with reduced long-term risk of breast
cancer according to observational studies.

When used in relative estrogen dominant conditions, DIM has been found to anecdotally reduce
heavy menses, breast tenderness, and bloating.

Typical dosing 50-500 mg daily.

For references see “2 OH Metabolites and Reduced Risk of Breast Cancer” in the Reference section
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

 Precision Analytical has three published studies on DIM, two in 2025: one in premenopausal women and
the other in postmenopausal women using a TD E2 patch.

 Both studies found that DIM lowered estrogen and 16-OH-E1 levels, increased 2-OH levels, and
improved the 2/16 balance.

« This is significant because 16-OH-E1 is estrogenic, and 2-OH is anti-proliferative!

« However, the study in premenopausal women additionally showed that DIM increased 4-OH levels
and only slightly improved the 2/4 balance.

 This is significant because 4-OH is genotoxic; Thus, use caution with DIM and I3C supplementation.

Sepmrma e Grmaien AN [ty Moo dof Mg, 30040 RAEE B Complemsantany
: g e D 107 T M 1 PO T Mu:ﬂ'ﬂ.-in-d 'I'I'rEfaprE!.
ey ———
FmR e e e RESEARCH  OpenAccess
: " o ®

s Exploring the impact of 3,3"-diindolylmethane =

The impact of 3,3"-diindolylmethane on estradiol and on the urinary estrogen profile

= estrogen metabolism in postmenopausal women using a Gf premenopa IJSEII women
' transdermal ;Etﬁdinl_ patch Newman M et al. BMC Complement Med Ther. 2024 Nov 22;24(1):405.

- i R S Wark Memmerran ™ ared bache Smeaton
Newman MS et al. Menopause. 2025 Jul 1;32(7):630-639.
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Question 4: This 53-year-old PMP woman using TD E2 cream
tested before and after DIM. Which report represents her
hormone detox patterns while taking DIM?
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This 53-year-old PMP woman using TD E2 cream tested before /60
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Game tImE! and after DIM. Which report represents her hormone detox WV

patterns while taking DIM?

Primary Estrogens
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A DUTCH Advanced Insights: 9 Estrogen Clearance Rate

« Because DIM effectively “pushes” ET and E2 into phase 1, mostly down the 2-OH pathway, it can increase
the estrogen clearance rate.

« Because it lowers ET and E2 and 16-OH-E1 it can lower estrogen activity in estrogen-sensitive tissues
(such as breast, uterus, and ovaries) and lower the estrogenic burden in the body.

« Caution: Ensure phase 2 (methylation) and phase 3 elimination (gut/stool/bile) are functioning properly
or phase 1 metabolites (2-OH and 4-OH) can “back up” and “build up” in phase 1, which is not ideal as 4-
OH metabolites are unstable and can cause oxidative damage.

DIM (+)
F1&E2 W) ) Qj > W — (_;@]

Hydroxylation (e.gc.:,o:lj.:ia;li:t';on) Elimination

v/ v/
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hink |Game time!

a bOUt Primary Estrogens
it!

Yy ¥ ary % 'y S
A5-year-old female with regular cycles, hot flashes, T T
night sweats, and vaginal dryness. Fast estrogen l\ fI
clearance due to taking DIM. ?
« Would you tell her to continue the DIM? AlO) L 5

Tay ¥ -,;_ v Wy

1 ™
« Would you support her methylation? \ e et
Phaae @ [atruger Metaheli 1 "':":.;fr T
Methylation Activity 2s B E en ! ! N i
' ISR ! : ,\Q : 2OH | 4-OHEY nu’:-
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A Word of Caution
« DIM is generally considered “chemoprotective” but use caution when influencing metabolic pathways.

« For example, DIM increases CYPTAT activity and research shows that increased activity in CYPTA1T and
CYP1A2 due to certain SNPs can increase cancer risk through their role in the bioactivation of pro-

carcinogens.

Polycyclic aromatic hydrocarbons (PAHs) CYP1A1
and other similar toxins are inert untii CYP1A2 Toxic
activated by CYP1A1 and CYP1A2 into »» W » intermediates » W »
toxic and highly reactive intermediate
ey DIM (+)

metabolites that are carcinogenic.
Conjugation

Hydroxylation (e.g., methylation) Elimination

Androutsopoulos VP et al. BMC Cancer. 2009 Jun 16;9:187
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Polling
Question

slido.com
#DUTCHFEST4
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Game time!

Would you give this 34-year-old

female with heavy bleeding DIM?

Primary Estrogens

12 26 18 45 s (527} Bia
" WX Wy ¥
p— .

:?-.-r 'l i

Estrons [E1] de—mmp Estradiol (E2] s——————p Estriol {E3]

51 - - 131 @ 1.8 (i-r 1.6
10 ' o1 / o) 4/
Y ¥ » Yy ¥

T X
E-L3H-E1 3-0M-LT Toi=-0H-E1
aaaaaaaaa ﬁ (LR
L] & h e -
ot ol delanifeed
A-CES-1T aan bamad
MM?

Methylation Activity

o
] 2-0H { 16-0H-L1 Balance
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Question 5: Would you give this 34-
year-old female with heavy bleeding
DIM?
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Polling Game time! -
e Primary Estrogens

Question

Would you give this 34-year-old 2l (Bapla 1l as sl (s7) we
female with heavy bleeding DIM? "':':.k,' *~ oy

1 PRsED v
Eitrang [E1] sf=—————3p Emradizl (E}] =——————1p Earigl (E3)

« What if her methylation activity was low at
4%? What would you do differently?

« What if she had very longirregular cycles, ;..j“
vaginal dryness, and bouts of hot flashes? —
Would you still give DIM? a—— . St

| ] 2-0H { 16-0H-L1 Balance
Methylation Activity e @ 3 v e [ TN | 2own
E 0 A I:.l'."';.-' --.;f"J : 2-0M / 4-OH-E1 Balance
i 2 Methoxy £1 i wamat [ L | 2owar
L iy
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Other ways to promote optimal estrogen detox

« Cruciferous vegetables

 Broccoli sprouts (sulforaphane)

« High dietary fiber foods

e Sulfur rich foods

« Supplements: sulforaphane (glucoraphanin + myrosinase), resveratrol

« Methylation support: B6, B12, folate, magnesium, choline, betaine/TMG, s-adenosyl-L-methionine
(SAMe), .

« These foods and supplements can promote optimal estrogen detox and improve symptoms more
gently than DIM, possibly without lowering estrogens.
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Polling o
Question Game tlme! pefitiry Eatrogita
/69>, Would you say this 37-year-old woman has
W/ slow, normal, or fast estrogen clearance?

Would you expect her to experience
symptoms of estrogen excess?

slido.com
#DUTCHFEST4

-
[ 1-0H { 1-0H-11 Balanoe

[ il A | : |. I
Methylation Activiey @ Tl -
1l ') ]

i _1. ] -.}‘;' '-.;" i 2-0H I'-I-EH-E Balance
o ZMechexypr 1 Y| [EREEERY | Feun
I 2%
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Question 6: Would you say this 37-year-old woman has slow,
normal, or fast estrogen clearance?

Would you expect her to experience symptoms of estrogen
excess?
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Polling
Question

Game time!

Would you say this 37-year-old woman has

slow,

normal, or fast estrogen clearance?

Primary Estrogens

£
12 @ 26 18 @ a5 5 18
74| arh / "“:.I"k
Ny v ay v Yy v

Estrone (L1} ;‘- Extradied (EZ] iﬁ- Uxtriol [£3)

Would you expect her to experience
symptoms of estrogen excess?

« She may be at an increased risk of estrogen
excess symptoms, but other factors must be
considered, such as progesterone levels, cycle
length, etc.

« On her test requisition form she marked
‘sometimes/mild” for estrogen excess and
estrogen deficiency, so follow-up questions at
her next appointment may be helpful.

Methylagion Acthvity

15 @ 65
L /

| S| rt T

T-MethenE1
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Polling
Question

slido.com
#DUTCHFEST4
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Game time!

Would you say this 70-year-old woman on TD
E2 cream has slow, normal, or fast estrogen

clearance?

Primary Estrogens
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Lo g e i i
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Question 7: Would you say this 70-year-old woman on TD E2
cream has slow, normal, or fast estrogen clearance?

@ The Slido app must be installed on every computer you’re presenting from SlidO
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Polling ° M |
question | Game time! =r—
Would you say this 70-year-old woman on TD i w wli e L
yousay [his 70y (@) @) (O

E2 cream has slow, normal, or|fast pstrogen N ¥ s Vg’ “N

clearance? Estrome (E1) d————p Estradiol [E2} ——————p Estricl (E3)

 As suspected, she is taking DIM (100 mg)

» This aligns with our study in PMP women on TD E2 which found that
DIM lowers E1 levels (average E1 went from 8.3 =2 6.4).

- Keep an eye on that 4-OH!"

Ailadei L Fieds W Dilieilesd  Toles G RS Y i W i
i 4-00H f 16-0H-E1 Balance
LLE T Er IEL LR "“H!ﬂlluﬁ'ﬂ Mwﬂ' 1 R [ | F i 4 Jonhd
The impact of 3,3 -diindolylmethane on estradiol and i = | ot *re
= estrogen metabolism in postmenopausal women using a s | ”;'-.], v : 2-0H | 4-0H-E1 Balance
. m"’ W mndml patch i suethaytr 1 oo [ DRI | roun
d i e
[ ey & 1 W S R e R

Newman M et al. BMC Complement Med Ther. 2024 Nov 22;24(1):405.
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A DUTCH Advanced Insights: 0 Estrogen-Related OATs

Organic Acid Tests (OATSs)

RESULT UNITS MORMAL RANGE EStrOgen

Vitamin B12 Marker - May be deficient if high ro ge Ste ro ne
hethyimalonate (MhiA) Above range 4.9 ugmg 0-2.5

Vitamin BE Markers - May be deficient il high
rKanthurenate Above range 1.23 ugimg 0.12-1.2
Eynurenate Above range 5.3 ug/mg 0.B8-45

The estrogen-related OATs include:
«  Methyimalonate (MMA)

Glutathione Marker - May be deficlent if low or high  Xanthurenate

Pyroglutamate Within range 50.3 ug/mg  28-58
Gut Marker - Potential gut putrefaction or dysbiosis if high  Kynurenate
Indican High end of range 90.4 ug/mg  0-100 . Pyroglutamate
Neouro-Related Markers (Urine) o Indican
- 8-OHdG
* Additional Markars (Urine) : - - Assess whether any of the

estrogen-related organic acids are

out of range
Crxidative Stress / DNA Damage

B-Hydroxy-2-deoxyguanosine (8-0HdG)  Within range 38 ngmg D-5.2

Page 6
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A DUTCH Advanced Insights: 0 Estrogen-Related OATs

- Methylmalonate (MMA) - High MMA may indicate B12 deficiency.

- Xanthurenate and Kynurenate - High Xanthurenate and/or Kynurenate may indicate B6
deficiency.

« B12 and B6 support optimal methylation.

B12, B6

Methylation
2-Methoxy

B12, B6
Methylation

v

v

4-Methoxy

Froese DS, et al. Journal of Inherited Metabolic Disease. 2019;42(4):673-685.
Chen K], et al. Asia PacJ Clin Nutr. 2005;14(3):250-255.
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- Pyroglutamate -
« High Pyroglutamate is associated with glutathione deficiency.
- Glutathione is a key antioxidant that helps protect cells from damage.

* Ifthe 2-OH/4-OH balance is below the optimal range (<20%) and/or if 4-OH metabolites are
high, consider supporting glutathione if Pyro is high.

- 8-Hydroxy-2-deoxyguanosine (8-OHdG) -

« High 8-OHdG may indicate a higher oxidative stress burden, especially when paired with
high 4-OH metabolites or a low 2-OH/4-OH balance. This is because a high oxidative
environment can increase the likelihood of 4-OH causing DNA damage.

2-0H / 4-0H-E1 Balance

4-OM-E1 | | | 2.-0H-E1

B4
Cavalieri E, et al. Biochim Biophys Acta. 2006;1766(1):63-78.
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 Indican - High Indican is a marker of dysbiosis (bacterial imbalance) and intestinal
permeability.
- Dyshiosis may impact (worsen) estrogen detox.
» Dysbiosis can increase the likelihood of having high beta-glucuronidase levels.
« B-glucuronidase is made in the gut by estrobolome, and when in excess, can cause estrogens to be
recirculated rather than excreted, increasing estrogen load.

« |If paired with high E2 or suboptimal estrogen metabolism, this may contribute to poor
estrogen detoxification through the Gl tract.

Blood estrogen

Bloodstream ¢,

Active estrogen

“.3
.

Inactive estrogen =—> ota-Glucuronidase

¥

Bowel

(remains in the Bowel) Tahri A et al. World | Clin Oncol. 2025 Sep 24;16(9)108819.
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« In 2022, we added indican to our report to give insight into gut health.

 Data from Precision Analytical samples in postmenopausal women and in men have shown a
small, but statistically significant association between elevated urinary indican
levels (suggesting dysbiosis) and estradiol levels, reinforcing the assertion that Gl
dysbiosis is an important factor in circulating estrogen levels.

18 45 6.0
A
07 20
02 03

\/ 20,0

Estradiol (E2) Progesterone

Serum Egusaient®, sgimd

Gut Marker - Potential gut putrefaction or dysbiosis if high
Indican High end of range 93.0 ug/mg 0-100

37-year-old female
Tender breasts, Mood swings
Severe Anxiety
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Example: 33-year-old female
* Fertility issues, Endometriosis, High estrogen

Methylation Activity

Z-Methoxy / 2-0M4-E1

Low | ‘ 1 | | High

2-0H / 16-0H-E1 Balance

'.rﬁh::uhr-er‘i I B I 2-0H-E1
5%
2-0H / 4-OH-E1 Balance
4-OH-E1 I I | 2.0H-E1

()
4%
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Organic Acid Tests (OATs)

HESULT

MORMAL RANGE

High estrogen levels can
induce a B6 deficiency. Low

Methylmalonate (kiA) Within range 1.8 ugimg 0-25
Vitamin BS Markers - be deficient if high

Xanthurenate Above range 2.2 ughmg  012-1.2

Eynurenate Above range 52 ugimg 08-45
Biotin Marker - May be gehcient i hign B -

b-Hydroxyisovalerate Within range 1.8 ugmg 0-125
Ghutathiome Marker - May be deficient if low or high

Pyroghutamate Above range G2 ugimg  2B-58

- lal gL Actiin I ]

Indican Above range 106.2 ugimg 0-100
Dopamine Metabolite

Homovanilate [HVA] Within range 6.1 ughmg  3-11
Morepinephrine/Epinephrine Metabolite

Vanilmandealate (WAl Withiin range 38 ughmg 22-55%
Meurcénflammation Marker

Quinolinate High end of ramge 9.5 ugimg D-96

&-0H-Melatonin-5Sulfate Within range 393 ngafmg 10- 85
Cidative Stress /| DA Damage
8-Hydrowy-2-degxyguanosine (8-0HdG)  Within range 2.7 ng'mg 0-52

B6 may be impacting her
ability to methylate

/ Low glutathione is espedcially
important due to her 40H

preference

High indican could cause
recirculation of estrogens
(from gut to blood) worsening
high estrogen’s impact on
endometriosis
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Think Game time!

In this 33-year-old female with high estrogen and high
indican, what would be your next steps?

[ ]
| —
It Organic Acid Tests (OATs)
TEST RESULT UNITS MORMAL RANGE
| Mutritional Organic Acids (Urine)
Aeth ¢ 3-OM-E1 Methyimalonate (Mkda] Within range 1.8 ugimg 0-25
<-Methoxy / 2-Of-C Vitamin B5 Markers - May be deficient if high
{ ow | I 1 I | Hiah Kanthurenate Abowve range 22 ugimg 0.12-1.2
Ll e | ¢ Kynurenate Above range : ug/mg B-4
ba 5.2 0E-45
L Biotin Marker - May be deficient if high
b-Hydroxyisovalerate Within range 1.8 ugmg 0-125
Ghutathiome Marker - May be deficient if low or high
2-OH / 16-OH-E1 Balance Pyroglutamate Above range 64.2 ugimg  2B-5B
g Gast Marker - Potential gut putredaction of dyshiosis if hi
To-Ulv-E1 |‘ I I | £-0n-£1 Indican Above range 106.2 ugimg  0-100
% Dopamine Metabolite
Homovanilate [HVA] Within range 6.1 ughmg  3-11
2-0OH / 4-OH-E1 Balance Norepinephiine/Epinephrine Metabiolite
Vanilmandealate (WAl Withiin range 38 ughmg 22-55%
rone L I I | e o Meurcinflammation Marker
4% Quinolinate High end of ramge 9.5 ugimg D-96
Melatonin - Waking
&-0H-Melatonin-5Sulfate Within range 393 ngafmg 10- 85
Cidative Stress /| DA Damage
8-Hydrowy-2-degxyguanosine (8-0HdG)  Within range 2.7 ng'mg 0-52
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A DUTCH Advanced Insights: e Estrogen-Related OATs

. Phase 3 Detoxification
Think

about
it!

General phase 3 Support Lower B-Glucuronidase Enzymatic Activity

* Correct digestive issues:

« You might consider a stool test to
look at gut health and beta-
glucuronidase levels.

1 page 55 for more informats

+ Enswre adequate bowel movements with

« You may consider looking at page 45 o)
of the DUTCH Treatment Guide to (R g herss i 7
learn more about the indican marker, e S g
and page 31 to learn more about
general phase 3 support and ways to
lower beta-glucuronidase levels.

+ Support a healthy microbiome/estrobolome

i3 Page 31 of the
e DUTCH Treatment
- et Guide
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Estrogen-Related OATs Treatments

The treatment you choose depends on the cause, but also the
symptoms, treatment goals, and patient preferences.
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The DUTCH Treatment Guide: Estrogen-Related OATs

Methylmalonate (MMA) Xanthurenate Pyroglutamate
Page 44 Kyg;é[ggzte Page 45 O oaTs support
Indican 8-OHdG

Page 45 Page 47/
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A Quick Note About
E2 Metabolites



A E2 Metabolites: 2-OH-E2 and 4-OH-E2

Primary Estrogens

« E1 metabolites are shown visually on page 2 (rather
than E2 metabolites) because they are more abundant
and demonstrate higher reproducibility.

- E2 metabolites (2-OH-E1 and 4-OH-E2) are
measured, and their results are listed on page 3 of the

report.

« These serve as a secondary indicator of phase 1
detoxification.

* For example, in this 40-year-old female, the elevated 2- | LT

OH-E2 confirms her strong 2-OH preference. g e
v e T
2-0M 7 4-OM-01 Balance inad Sclooc e Sk i

somar | | | tomqy  Sbkason A Meaing

T em
| 2-0H-E2 Above luteal range 4,59 ng/mg 0-3.1 0-052 ]
4-OH-E2 Within luteal range 0.35 ngimg 0-0.52 0-0.12
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Putting it All Together!



A DUTCH Advanced Insights: Putting it all together!

 24-year-old female diagnosed with Premature Ovarian Insufficiency (POI). Complains of
fatigue, low libido, and stressful roommate situation (doesn' like to be home). BMI 21.3.

ESTROGEN & PROGESTERONE PRODUCTION ESTROGEMN METABOLISM

2-0H f 16-0H-E1 Balance

6ol || I R Methylation Activi
\/ 2-0\/ 20.0 tow | TSN | High

0.7 2-0H / 4-0H-E1 Balance Ly
0.2 0.3 "{f P T 2o ,,':,
d-L1h-F 2<0H-E1
Estradiol (E2) Progesterone (P4) 32% |
Zerum Equisilent®, ngimil
*P4 Serum Equivalent [ng/mL] is a calculated value baded on urine preghanedial,

A
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A DUTCH Advanced Insights: Putting it all together!

Primary Estrogens

g 18
(<) )
-:-h-’ ¥

Extrial (E3}

« 24-year-old female diagnosed with POI.

- What could be contributing to low E2?

Clue: Inducers of this enzyme include St.
John’s wort, pesticides, caffeine, smoking,
PAHs, moderate alcohol consumption, and o\ ‘\

ObCSity. ' - 16-OH-E1

Methylation Activity Total Estrogen 11.2 ng/mg
R s % e (luteal reference range 35-70)

i
1

r'e
A%
d-Methexy-[1
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A DUTCH Advanced Insights: Putting it all together!

 24-year-old female diagnosed with Premature Ovarian Insufficiency (POI). Complains of
fatigue, low libido, and stressful roommate situation (doesn' like to be home). BMI 21.3.

Organic Acid Tests (OATs)

TEST RESULT UMNITS MNORMAL RAMNGE

Vitamin B12 Marker - May be deficient if high

Mathylmalanate (MA) Abowe range 3.2 UE'ME 0-2.%
Arkers - chcmnt if high
[anate Within ranga 026 upimg  012-1.2

Kymiuranate Ao I'.".ll'“lﬁl:' 54 WEm 08-45
Biotin Marker - May be deficient if high

b-Hydroxyisovalerate Within range 43 UREmg 0-125
Glutathéone Marker - May be deficient if low or high

Pyroglutamate Within range 5.5 UR'mE 26 - 58

Gut Marker - Potential gut putrefaction or dysbiosis if high
Incfican Within range 8.7 UEME 0-1040

Homowanililate [HWA]) Within rarnge 5.0 ugn'r'ﬁg I.11
Horepinephrine/Epinephrine Metabolite

Vanilmandelate [VIA) Within range 32 ugimg 2.2-55
Meurginflammation Marker

Quinadinate High end of range 9.1 ug'mg 0-9&
Melatonin - Waking

&-0H-Melatenin-Sulate Wethin range 40.1 Mg g 10-85
Croidative Stress / DNA Damage

B-Hydroxy-2-decxyguanosine (B-OHAG)  Within range 21 ng/mg 0-5%2

©2026 Precision Analytical Inc.

- What B vitamins might you
recommend she supplement to
improve her methylation
activity?

Methylation Activity

Qfethouy £ 20HET

tow | | I 1 | High
A |
A%




A DUTCH Advanced Insights: Putting it all together!

 29-year-old female diagnosed with PCOS. Complains of irregular cycles, high stress,
facial hair, and breast tenderness. BMI 29.3.

ESTROGEN & PROGESTERONE PRODUCTION ESTROGEN METABOLISM

2-OH / 16-OH-E1 Balance

P L : L_|2o0e Methylation Activity
1-8 4-5 6.0 B 2-Methoxy / 2-OH-E1
& \/ 2.0\/ 200 | | || g
2

0.7 . 2-OH / 4-OH-E1 Balance e
0. 03 ‘( — 1 — il ;:%
Estradiol (E2) Progesterone (P4) %

Serum Equivalere®, ng/mL
*P4 Serum Equivalent (ng/mL) 5 a calculated value based on urine pregnanediol

A
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A DUTCH Advanced Insights: Putting it all together!

Primary DEENS

(A"

Estriol (E3)

« 29-year-old female diagnosed with PCOS.
Complains of irregular cycles, high stress,
facial hair, and breast tenderness. BMI 29.3.

- How does her high E1 change your
treatment plan?

Total Estrogen 64.95 ng/mg
(luteal reference range 35-70)

Methylation Activity s | @ -

2-Muthoxy-E1
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A DUTCH Advanced Insights: Putting it all together!

« 29-year-old female diagnosed with PCOS. Complains of irregular cycles, high stress,
facial hair, and breast tenderness. BMI 29.3.

Organic Acid Tests (0ATs)

- Why is her low glutathione more

Vitamin B12 Marker - May be deficient if high

TEST

UNITS

MORMAL RAMGE

] ®
concerning with a low 2/4
ethdmalanate (RBA) Within range 1.3 ugfmg 0=25
ba | ance? Vitamin B6 Markers - May be deficient if high
2-OH / 4-OH-E1 Balance Xanthurenate Within range 0.37 ugimg  0.12-1.2
A | 1 | oM Eynurenate Within range 20 up/mg O0B-45
AT sl L fenat Biotin Marker - May be deficient if high
17% b-Hydroxysovalerate Within range g3 ugimg 0-125
Glutathione Marker - May be deficient if low ar high
Pyroglutarmate Above range 67,2 ugmg 2B -58
—— T T - : |
Indican Abowe ramge 1023 ug/mg  0-100

- How might her high indican

i Y4 Homovanillate [HYWA) Within range 4.0 wpg'mg 3-11
relate to her high estrogen (E1)? T T —
Vanilmandelate (ViA) Within range ER: ] vgmg 2.2-55

B

G-0OH-Melatonin-Sulfape Within range 62.9 ngimg  10-85
Onicdathve Stress ! DNA Damage
Estrene (E1) 8-Hydroxy-2-decxyguanosine (8-OHAG)  Within range 2.1 ngimg 0-52

©2026 Precision Analytical Inc.

Dopamine Metabaolite

MHeurcinflammation Marker

Quinolinate Above range

13.1

ug/mg




A DUTCH Advanced Insights: Putting it all together!

« 39-year-old female with suspected endometriosis. Complains of dysmenorrhea,
heavy bleeding, and frequent night wakings. BMI 26.6.

ESTROGEN & PROGESTERONE PRODUCTION

Estradiol (E2)

1 ::“ﬂ& N Elu:_i&,@v 20.0

Progesterone (P4)

Serum Equisalens®, ngimil

*P4 Serum Equivalent [ngfmL) is o calculated value bated on urine preghanedicl,

A

ESTROGEN METABOLISM

2-0H [ 16-0H-E1 Balance

16-OH-E1 I | | | zomer

15%
2-0H [ 4-0H-E1 Balance
4-DH-E1 | | I 2-OM-E7
= |

144

Methylation Activity
2-tdethoy ¢ 2OH-E]

=
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A DUTCH Advanced Insights: Putting it all together!

« 39-year-old female with suspected endometriosis. Complains of dysmenorrhea,
heavy bleeding, and frequent night wakings. BMI 26.6.

- If she is anovulatory (and her progesterone is \/ '
always in the PMP range), is it likely that her . Progesterane (P4)

progesterone beta metabolism preference is - A znu
contributing to her night wakings? i
b-Pregnanediol a-Pregnanediol

5a-Metabolism (P4)

a-Pregnanediol / b-Pregnonediol

Low (5b) | | | | l High (5a)
A

25%
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A DUTCH Advanced Insights: Putting it all together!

Primary Estrogens

S S

Estradiol {E2) _:l" Extriod {E3)

« 39-year-old female with suspected
endometriosis.

« Her 4-OH-E2 (on page 3) is above range at
0.61 ng/mg, however, her 4-OH-E1 is
within range. Are you concerned about
increased breast cancer risk?

2-0H / 4-0H-E1 Balance
4-ON-E1 ﬁ"I 1 | | 2ome1

14%

« Would you give DIM in this case?

Total Estrogen 76.15 ng/mg

Miethjfation Actidty (luteal reference range 35-70)
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A DUTCH Advanced Insights: Putting it all together!

« 39-year-old female with suspected endometriosis. Complains of dysmenorrhea, heavy
bleeding, and frequent night wakings. BMI 26.6.

Organic Acid Tests (DATs)

UNITS NORMAL RANGE

Methylmabonate (MRAY Abde range a7 ugimg 0-25

° T B Tl RETE = Ty D LITTLTETIE If T
B 1 2 M ay Im p rove h er Xanthurenate Within range 0.33 ugimg  012-12
i ' Kynuranate Within range 1.3 ugimg DA8-45
methylation activity. WO e SO
b-Hydroxyisovalerate Within range 9.4 ugimg 0-125
Glutathicne Marker - May be deficient if low or high
Methylation Activity Pyroglutamate Within range 358 ugimg 28-58
2-Methoxy £ 2-DH-£1 Gut Marker - Patential gut putrefactien or dysbiosis I high
. [_*]f-l | i Indican Within range 44 B ugimg 0= 10
1886 Dopamine Metabolite
Homovaniflate (HYA) Within range 55 ugimg  3-11
Morepinephrine/Egineghrine Metabolite

Vanilmandelate (VA Within range 2.8 ugpimg 2.2-55

- How might increasing her Neurolaflammation Market
methylation activity Pl

Within range 8.7 ugimg 0-96

o

Melatonin - Waking

(]
improve her symptoms? 6O Meltorin-Sulfate Below rane 15 ngmg  10-85
Cridative Stress f DMA Damage
B-Hydrowy-Z-geoxyguanasine [E-OHDG)  Within range 0.9 ngimg  0-5.2
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A DUTCH Advanced Insights: Putting it all together!

 55-year-old PMP female on 15 mg prednisone for the past month. She has not been able to
taper below 15 mg without her ulcerative colitis flaring up. Complains of hair loss, hot flashes,
irritability, and sleep issues. BMI 28.1.

ESTROGEN & PROGESTERONE PRODUCTION ESTROGEN METABOLISM

2-0H / 16-0H-E1 Balance

TE-OH-E1 - | | A | | 2.0H-E1 Mathwiation Asthl
ue 0 " i .3 ethylation Activity
o7 0 \7 20.0 o | | |
U.E {:'.3

.,\,/ 2-0H 7 4-0H-E1 Balance Lo £ =
songr || | I | 2ome 6E%
Progesterone i
Estradiol (E2) ge A
Larurm Equivalent®, ngfml 2%
*Pd4 Serum Equivalent (ngfmL) is a calculated value based an urine pregnanedial, .
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A DUTCH Advanced Insights: Putting it all together!

 55-year-old PMP female on 15 mg
prednisone for the past month. Complains
of hair loss, hot flashes, irritability, and sleep
issues. BMI 28.1.

- Would you treat her low-end 2/4 balance
given that her estrogen is so low?

2-0H / 4-0H-E1 Balance

d-OH-E1 | | | | 2-0M-E1
A

27T

S Total Estrogen 1.63 ng/mg
Methylation Activity (PMP reference range 3.5-15)
Feifethaxy £ 200 ET 35 @ 6.5
ni».J
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A DUTCH Advanced Insights: Putting it all together!

 55-year-old PMP female on 15 mg prednisone for the past month. She has not been able to
taper below 15 mg without her ulcerative colitis flaring up. Complains of hair loss, hot flashes,
irritability, and sleep issues. BMI 28.1

Organic Acid Tests (DATs)

TEST RESULT UNITS NORMAL RANGE

True or False?

Vitamin B12 Marker - May be deficient if high

- - Methylrralonate (MAA) Within range 1.6 uglmg 0-25
4-OH metabolites are likely Vi BS Matkers - May be deficientf high
. DNA d th t . Xanthurenate Within range 0.50 uglmg  0.12-1.2
Kynurenats Wihin range 15 ugimg 0E-45
CaUSIHg. . a.mage a Is Bloten Marker - May be deficent if high
- b-Hydrozydsovalarate Abve range 16.5 ugimg 0-125
reSUItlng in hlgh 8 OHdG° Glutathione Marker - May be deficient if low or high
Pyroglutamate Within range 50.3 ugtmg  2B-58
Guit Marker - Potantial gut putrefaction or dyshiosis if high
RN LAV Batancy indican Wahie rarige L DL 8-OHdG is elevated
LOM-ET | | 2-OH-E1 Weare-Relsted Markers [Uring) . . .
A2 | Daparmine Metablte signifying oxidative
% Homovanillate (HVA) wihin range o] ugfmg 311 t . .
'\/‘ Marapinephrine/Eginephrine Metabalite SUress IS Causing
i . ; : WVanilmandelate [VRA) Wighin range 47 ugimg 22+5K D NA da m age .
, r . Heurginflammation Marker
! . ; 1 Quinolinate Within range 3.0 ugimg 0-9.6
(@) (@)
oy \‘;' “/ T . kelatonin - Waking
ol . &-0H-Melatonin-Sulfate Below range 9.2 ngimg  10-85
Etrachal 1¥0) 4-0H-E1 8-Hydrowy-2-deaxyguancsing {8-0H8G]  Above range 5.5 ngimg  0-5.2

©2026 Precision Analytical Inc.



A DUTCH Advanced Insights: Putting it all together!

- 58-year-old PMP female on 100 mg OMP, 0.075 E2 patch, 5 mg transdermal T cream, and 1.0 mg
vaginal E3. Complains of acne, occasional bothersome hot flashes, and weight loss resistance. BMI 30.17.

ESTROGEN & PROGESTERONE PRODUCTION ESTROGEN METABOLISM

2-OH / 16-OH-E1 Balance

- S 6OHET | US| | 2OHE Methylation Activity
1.8 4.5 6.0 24% 2.Methaxy / 2-OH-E1
0-7\7 20.0 |
2

20 ‘ 2-OH / 4-OH-E1 Balance tow| VRN | Hih
0. 03 ‘( souner [ U | 20mer 60%
Estradiol (E2) Progesterone (P4) 22% |

Serum Equivalers®, ng/ml
*P4 Serum Equivalent (ng/mL) s a calkculated value based on urine pregnanediol

¥

©2026 Precision Analytical Inc.




A DUTCH Advanced Insights: Putting it all together!

- 58-year-old PMP female on 100 mg OMP,
0.075 E2 patch, 5 mg transdermal T cream,
and 1.0 mg vaginal E3. Complains of acne,

occasional bothersome hot flashes, and Cj
weight |loss resistance. BMI 30.1. \Y

Progesterone {N‘;
2000

« Since she makes so much a- *’-““ 9000 oo 3000

pregnanediol, could you safely lower hPragnlnndlnl
her OMP dose?

a-Fra,gna nediol

5a-Meta hl_:lisrn (P4)
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A DUTCH Advanced Insights: Putting it all together!

Primary Estrogens
- 58-year-old PMP female on 100 mg OMP,
0.075 E2 patch, 5 mg transdermal T cream, 2l (w2) Jas sl (29) Jas 5] (30) ue
and 1.0 mg vaginal E3. Complains of acne, \N.\/ N \w.\/
HED Cve Estriol (E3)

occasional bothersome hot flashes, and oo A
weight loss resistance. BMI 30.1. :

 Is her 1.0 mg vaginal E3
significantly increasing the
estrogenic activity in her body?

2:0H-E1 4-0H-E1 16-0H-E1

Total Estrogen 72.75 ng/mg
A o . \i@/ s & (luteal reference range 35-70)

: Jotal Estrogen is less clinically relevant to
2.Methoxy-E1 due high (weak) E3 affecting the total!
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A DUTCH Advanced Insights: Putting it all together!

- 58-year-old PMP female on 100 mg OMP, 0.075 E2 patch, 5 mg transdermal T cream, and 1.0 mg
vaginal E3. Complains of acne, occasional bothersome hot flashes, and weight loss resistance. BMI 30.1.

« High 8-OHdG and low glutathione are more
concerning due to her poor 2/4 balance

2-OH / 4-OH-E1 Balance

soner [ | | | I 2-OH-E1
\ A—
22%

- Looking at her OATs, what might be
affecting her inability to lose
weight?

©2026 Precision Analytical Inc.

Organic Acid Tests (DATS)

TEST

UMITS

MORMAL RANGE

Metrylmatonate (MAA) Within range id ugimg  D-25
Witamin B5 Markers - May be deficient if high
T ASichin rangs S e
Kynuronate Above range 22 ugimg 08 -4%
b-Hyd raxyisovalerate within range 48 ugmg 0-125
L Glutathions biarker . biyy bo defigientiliow or high
Pyroglutamate High end of range 5.7 ug/mg I8 -58
ATRET = a E or 5
Indican Within range E5.6 ugimg - 100
Homowandiate [HYA) Within range 50 ug'mg 311
HorepinephrineEpnephrine Metabolite
vanilmandofato [ViA) within range 51 ug'mg F3:55
M PRSI NTT EL S ST NS T
Quinclinate Above range o9 ug'mg O-94
Bdelatondn - Waksng
E-OH-belatomsin-Sulfate Within range 43.5 ngdmg  10-85
_— e
E:-Hyrlrm'_.'-z--:lm:-r:.'%Llaﬂ-:-smﬂeE-I:!HrJL'-I High #nid of range 49 ngfmg  0-52
Al
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