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The cost of poor blood specimen quality

ELSEVIER

and errors in preanalytical processes

LAB TESTING ALWAYS CARRIES WITH IT SOME
UNCERTAINTY

» Even when the lab gets it exactly right...

» “Mistakes made prior to samples being tested comprise >70% of
lab-related errors.”
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DUTCH Strengths

*Comprehensive
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Dried Urine DUTCH CAVEAT #1 B VEY
This does NOT

* Estrogen (production)

- Estrogen (metabolism) include

* Estrogen (methylation)

* Testosterone (production) ° xenoestrogens
* Testosterone (metabolism)

+  DHEA (production) *  DHEA (production)

* DHEA (metabolites)

Progesterone (production) * Progesterone (production)

« Cortisol (free pattern) « Cortisol (free pattern)
« Cortisol (production)

* Cortisol (metabolism)

* B6, B12, Glut. deficiency * Cortisol (CAR)

* Neurotransmitter balance

*  Oxidative stress

« Melatonin (production)

DUTCH Strengths

*Comprehensive

*Easy collection

*Represents approximate 24-hour period
*Possibly the best overall HRT monitoring tool

©

DUTCH Caveats

Where is the greatest uncertainty with DUTCH?
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Typical lab uncertainty

——

DUTCH Caveats

«“Spot” urine uncertainty

*The uncertainty of using a waste product

&

*Typical lab uncertainty

DUTCH Caveats

+/- 10%

*Assume +/- >20% at very low values
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Phase 1 Estrogen Metabolism
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DUTCH Caveats

*Typical lab uncertainty

+“Spot” urine uncertainty

*The uncertainty of using a waste product
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Testing Work?
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“ Protein
o Hormones

? Hormone Conjugate @
16
Serum
Protein-bound (SHBG, Albumin)
Saliva
Free (unbound) Hormone Q
Hormone Conjugate (water-soluble) 9 @
17

DUTCH Caveats

*“Spot” urine weaknesses
« Creatinine dependence

*Urine general weaknesses
«It's a waste product!
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Testing Limitation
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Testing Limitation

> . - Serum, Saliva

asf 2 *Moment-to-
= moment
m variability?

(O) PROGESTERONE ng/ml
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cLock TiME Neuroendocrine Regulation of the
Corpus Luteum in the Human
for Pulsatile
Marco Filicori, James P. Butler,
and Willam F. Crowley, Jr.
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Testing Limitation

DUTCH Serum, Saliva
*Creatinine *Complete *Moment-to-
correction? collection? moment
*Sample variability?
measurement?

|
J

Each test has its own drawbacks Q
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Creatinine Correction

* Creatinine excretion is used to correct for hydration
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Creatinine Correction

« Creatinine excretion is used to correct for hydration
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*Creatinine excretion is used to correct for hydration
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Creatinine Correction

*Creatinine excretion is used to correct for hydration
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Creatinine Correction
24-Hour Urine

R
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Creatinine Correction

24-Hour Urine
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Creatinine Correction
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DUTCH Validation (publication pending)

DUTCH vs 24-Hour Urine Correlation: Testosterone

24h Testosterone (ug/d)

w0 P w o 1
|
DUTCH Testosterone (ng/mg-Cr) @
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Creatinine Correction
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URINE CORTISOL CAVEAT

Never use urine for cortisol l{,ﬁ& patient has a
kidney issue v eV
ot

LAY
Atypical AP¥ Atypical urine cortisol excretion

If creatinine is very low (or high), individual results

may be less certain

©
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URINE CORTISOL CAVEAT

Creatinine A (Waking) Within range 1.07 mg/ml 0.2-2
Creatinine B (Morning) Below range 0.1 mg/ml 0.2-2
Creatinine C (Afternoon) Within range 0.92 mg/ml 0.2-2
Creatinine D (Night) Above range 222 mg/ml 0.2-2

If creatinine is very low (or high), individual results
may be less certain @
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Creatinine Correction
So, what’s the problem?

24Hr Urine
A=

B
Sp ne
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DUTCH Validation (publication pending)

DUTCH vs 24-Hour Urine Correlation: Testosterone

24h Testosterone (ug/d)

w0 P w 0 1
DUTCH Testosterone (ng/mg-Cr)
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Creatinine Correction

« Creatinine excretion is used to correct for hydration

* Creatinine excretion is dependent on:
* Age, Height, Weight

* Brings significant bias into “spot” urine testing
*BUT, there is a “fix” to this problem

©
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Creatinine Correction

+ Creatinine excretion is used to correct for hydration

*Bias due to person-to-person variability of creatinine

©
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Creatinine Correction

* Creatinine excretion is used to correct for hydration
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Creatinine Correction

« Creatinine excretion is used to correct for hydration

*Bias IF the person doesn’t excrete the predicted
amount of 24hr creatinine
« If this is an issue, it would impact any urine test reported
“per creatinine” and would impact the entire profile equally.
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[ Hormone Testing Summary

Sex Hormones

ac - - @ m
b

]
Estradiol(E2) Progesterone Esm.wng
(Serum Equivalent, ng/mL)

Adrenal Hormones
2799
Daily Free Cortisol Pattern

(ng/mg)

| DHEA Productior

Total n
1 2 % (DHEAS + Etiocholanolone + Androsterone)

ool (208 a0
. .

2 @i Cortisol’ Metabolized Cortisol (THF+THE)
(A+B+ metabolism  (Total Cortisol Production)

Cortisol
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DUTCH Validation Data

*Basic Validation (precision, accuracy, etC.h yTcH

PUBLISHED
*24 Hour Correlation DUTCH
PUBLISHED!

*Serum Correlation (E2, Pg) PU%EFSCHHED'
(For E2/Pg)
«Saliva Correlation (cortisol, cortisone}

PUBLICATION...PENDING!!"! Q
J
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DUTCH Caveats

Typical lab uncertainty
*“Spot” urine uncertainty

*The uncertainty of using a waste product

44

DUTCH Caveats
*What about HRT?

9/30/2020
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Oral Estrogen Sublingual
DUTCH Caveats IR
effectively monitor | effective. Dried urine

am. | ¢
Mast of the hormons | swallowed

-What about HRT?

monitored with
While dosing s ot | dried urine,

* Doesn’t work with oral estrogen (or T) it | SiEs”

metabolite patterns

* Doesn’t work with sublingual HRT

Serum testing offers. | Serum testing s not

the best feedback | effective, Results
on monitoring the | and fal too rapicly for
actual dose of oral | useful testing. Inmany
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Oral E2: DUTCH NOT Helpful for Dosing

Samples taken day of sublingual dose

“‘\ 26.8 /‘5 e@

.

Ly
03-20 2
Progesterone

Estradiol (€2) (B Testosterone

) ;%
’\ﬂ

Same dose - skipped dosing 1 — 2 days

]
»
o 02 / /'
Progesterone

Estradiol (E2]
(=) (Serum Equivalent, ng/mL} Testosterone
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Urine Values are NOT Helpful for Dosing
High results do NOT mean too much hormone

A iRy

P tef
Estradiol (E2) (sarom Enien ) Testosterone

“Normal” results don’t mean you got it right

ey &
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| il Hormone Testing Summary

Sex Hormones

Estradiol(E2) Progesterone Testosterone.
(Serum Equivalent, ng/mL)

Adrenal Hormones

This is only a legit concept .
without Pg therapy |

Daily Free Cortisol Patte

(ng/mg)

ction
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@ 206 275034 (5050
230 _ 500

1\
2ahr Free Cortisol  cortisol” Metabolized Cortisol (THF+THE) [}
(A+B+C+D) metabolism  (Total Cortisol Production) /|

ortisol

et

9¢ Uimic
Waking B Worning (] ternbon (¢ VRt )
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sleeping well? i
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= 4 o, ot
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| il Hormone Testing Summary ™
Sex Hormones
200
0207 0320
Estradiol(E2) Progesterone Testosterone
(serum Equivalent, ng/mL)
Adrenal Hormones
£ This is only a legit concept .
g Daily Free Cortisol Patte: - T
Bu without Pg therapy
= ifosterone)
£ ‘%
£ s By
Oy "'u,%
a0 2750
b3 ®‘ 5050
& D230 _ 500 S
|
oW Range 2ahr Free Cortisol  cortisol” Metabolized Cortisol (THF+THE) ) ||
“Waking T Worefng BT Femoon 0 3] (A+B+C+D) metabolism (Total Cortisol Production) |

DUTCH Caveats
*Creatinine Dependence
*HRT?
*Phase 2 Metabolism Assumed
* Testosterone has known issues that limit utility
*More comprehensive panels make proper
interpretation more likely

56

Urine testing presupposes “normal”
phase 2 metabolism. With most
hormones, this assumption is almost
always true

Hormone Conjugate (water-soluble) " 4 @

57
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https:/doi.org/10.1186/513065-019-0539-1

®
Evaluating urinary estrogen o
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. Stanczyk®

Abstract
Background: Measuring concentrations of metabolites of estradiol and progesterone in urine, instead of measuring
serum concentrations, is common in research and alsois used in patient care. The primary aim of this study was to
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.
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Urine testing presupposes “normal”
phase 2 metabolism. With most
hormones, this assumption is almost
always true

Testosterone glucuronidation doesn’t
always happen “normally”

Hormone Conjugate (water-soluble) " 4

60
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O UGT (517
enzyme
4
&8 otein
u Hormones
? Hormone Conjugate @

Testosterone glucuronidation doesn’t
always happen “normally”

Hormone Conjugate (water-soluble) ® @
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Urine Testing Assumes Proper Conjugation

. Asians ‘| Caucasians
8 b
oh l
H Z e
‘ .
N . ‘
\ L : 1]
° I PEEY | o 1 8L
In [Testosterone glucuronide] (ng/mmol ) I [Testosterone glucuronide] (ng/mmol C1)

UDP-Glucuronosyl Transferase 2B17 Polymorphism

and Swedish Men Are Strongly Associated with a @

63
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Urine Testing Assumes Proper Conjugation

- P <0.001 5

: E
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z
Ethnic groups Ethnic groups
Asians Caucasians Asians Caucasians

n=74 n=122 n=74 n=122 @
|

64

UGT Defect (Variant) - Who has it?

*>60% of people of Asian descent
*<10% of other ethnicities

*Caused by a gene deletion

*No known physiological consequence

‘The Journal of Clinical Endocrinology & Metabolism 91(21-687-603
Copyright © 2006 by The Endocrins

Large Differences in Testosterone Excretion in Korean
and Swedish Men Are Strongly Associated with a
UDP-Glucuronosyl Transferase 2B17 Polymorphism Q

65

17.20 Lyase 17BHSD

Androstenediol

9/30/2020
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N Shandostanediol /  Se-Androstanediol
A ’

67
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UGT Defect e
What does it look like? ﬁ
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68
UGT Detect

What does it look like?

« Testosterone (only in urine) is falsely low
*EpiT and 5a-androstanediol are “right”
+DHT and 5b-androstanediol are also falsely low

*Why? T, DHT, 5b-Androstanediol are conjugated
by the same enzyme (different for epiT)

69
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Urine Pros and Cons

+ A better average over time than serum/saliva
+GC-MS or LC-MS can be more accurate at low
levels compared to some serum/saliva (EIA)

+ Reflects bioavailable hormone, but only IF
phase 2 metabolism is appropriate

- Assumes phase 2 metabolism is appropriate

70
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So WHAT?
For Patients not on TRT

*Urine is a useful secondary test for T
*Serum is primary
»Urine is not reliable for patients of Asian descent
*When Epi-T > T, be suspicious
« Especially if DHT, b-androstanediol are also low
* Confirm low T with serum before TRT
d

71

So WHAT?
For Patients on TRT

*Urine is a useful secondary test for T
» Serum is primary
*Urine is not reliable for patients of Asian
descent
*Use Epi-T as a surrogate for approximate
testicular production of T in men

72
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Monitoring TRT

73
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limiting interpretation. | urine) results increase. ot knowif your 0 baseline withina

? SERUM (creams)
o

questioning serum
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value represents a
peak or a trough.
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Epitestosterone

Epitestosterone, A Useful Tool

+EpiT is also made by the testes
*EpiT is NOT androgenic
*Made in similar concentrations

* A marker of approximate
testicular androgen production

A. T. Kicman et al.
© 1999 Blackwell Science Ltd. Clinical Endocrinology. 50. 661-668
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Epitestosterone with TRT
*Before TRT, EpiT is similar to T (usually)

Androstenediol

* *
s

s

Testosterone Epi-Testosterone @
]
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Epitestosterone with TRT

*Before TRT, EpiT is similar to T (usually)

*With TRT, EpiT will go down to the extent that LH
and gonadal androgen production is suppressed

Typical TRT Candidate

77

Epitestosterone with TRT

Typical Aging Male Typical TRT Candidate

Androstenediol Androstenediol

OEOMOL

s \ s \ s

Testosterone Epi-Testosterone Testosterone Epi-Testosterone @
|
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25myg Gel

Androstenediol

Typical TRT Candidate

Androstenediol

100myg Gel

Androstenediol

Testosterane EptTestosterane

an

Epl i-Ti

e
pi
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200mg Gel ﬁ
YoV !

Androstenediol ot

Typical TRT Candidate

Androstenediol

100mg Gel

Androstenediol

A

an:lrmﬂz Epi Testosterane

LORO) ﬁﬁ

(ns ( ns
Tesmslemne Ep\ -Testosterone Epi
80
5 Days Post
Injection
Androstenediol

3 Days Post 10 Days Post

Injection Injection

Androstenediol Androstenediol

Testosterone

NN

J(.M
o —~ Testosterone Epl Tes\uslﬂune
2t (w -
NP BN | \\ 4

Epi-Testosterone Tgsmslemne Ep- Testosterone
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Typical Pretreatment

212Weeks 7 7% 1224 Weeks
Post Pellet = \ Xl =) Post Pellet
Androstenediol y R Androstenediol

O g\@ : =10, B0

s s

Testosterone Epi-Testosterone

82
Epitestosterone, A Useful Tool
* Helps identify the UGT variant
* Approximates gonadal androgen
production for:
* UGTH+ (falsely low urine T)
» TRT Patients
Epitestosterone @
83

DUTCH Caveats
* Creatinine Dependence
« Creatinine dependence
* A few select HRT
*Phase 2 Metabolism Assumed
* Testosterone has known issues that limit utility

*More comprehensive panels make proper
interpretation more likely

84
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DUTCH Caveats
*When to not use
*Kidney issue

9/30/2020
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DUTCH Caveats
*When to not use

+Asian descent if focusing on testo or TRT

&
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DUTCH Caveats
*When to not use

«|f wanting to monitor dosing for oral E2,
sublingual hormones, etc.

87
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DUTCH Caveats
*When to not use
*Kidney issue
*Asian descent if focusing on testo or TRT
«If wanting to monitor dosing for oral E2,
sublingual hormones, etc.
+If on TRT and only interested in T levels

9/30/2020
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DUTCH Caveats
*When to be careful with interpretation
*When urine T is low and Epi-T is higher
*Very low or very high creatinine
*Especially individual cortisol results
*Ratio analysis (2/16) at very low concentrations

©
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DUTCH Caveats
*When to be careful with interpretation
*Results that may be artificially low or elevated
*How do | know?

*IF THE CLINICAL PICTURE AND LABS DON'T
MATCH! — this should be true of any lab

©
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Thank youl!

Lecture questions?

info@dutchtest.com

nomm
Like Us, Follow Us, or Leave a Review!
https://www.facebook.com/dutchtest
https://twitter.com/DutchTestLab
https://www.linkedin.com /10883377
https://www.instagram.com/dutchtest/
https://www.youtube.com/channel/UCauTDzKu4VS74PMiYgda-PQ
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