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Context – this talk is 
focused on 

reproductive and 
adrenal hormones



Objectives

• Understanding best practices for testing reproductive 

and adrenal hormones

• Understanding some limitations of serum, saliva, and 

urine testing

• Improving our ability to choose lab testing that offers 

“MEANINGFUL DIFFERENTIATION”
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Serum, Saliva, Urine Testing?

What’s the Difference?
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Serum 

Saliva

UrineProtein

Hormones
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Serum 

Saliva

UrineProtein

Hormone Conjugate

Hormones

Urine Cortisol



Dried Urine 
& 

Saliva Free 
Cortisol

Precision 
Analytical Data

N=68
Peer-Reviewed Published
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Newman M, et al. J Clin Transl Endocrinol. 2020
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Protein-bound (SHBG, Albumin)

Free (unbound) Hormone

Hormone Conjugate (water-soluble)

Serum, Saliva, or Urine?
Serum 

Saliva

Urine

Urine Cortisol
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Peer-Reviewed 
Published 
Validation

Serum correlations, etc. 
for E2, Pg



Serum, Saliva, or Urine?
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free)



Serum is the default
Cortisol drives us to saliva,

Comprehensiveness to urine

General Guideline for 
Hormone Testing



• Estrogen 
• Testosterone
• DHEA
• Progesterone

• Thyroid, SHBG, IGF-1, vitamin D, FSH, LH, CBC, etc., 
etc., etc.  

• Cortisol (free pattern)
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Serum Saliva

• DHEA (or DHEA-S)



When does SERUM not 
provide adequate 

differentiating power?
1. Cortisol



Why not use serum 
testing to measure 

“total” cortisol?



All rights reserved ©2021 Precision Analytical Inc.

Saliva 
Cortisol

Hormones in Serum

Protein
Hormones

Patient NOT on Birth Control
Urine 

Cortisol
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Saliva 
Cortisol

Hormones in Serum

Protein
Hormones

Saliva 
Cortisol

Hormones in Serum

Patient NOT on Birth Control

Patient begins taking Birth Control

Urine 
Cortisol

Urine 
Cortisol
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Saliva 
Cortisol

Hormones in Serum

Saliva 
Cortisol

Hormones in Serum

Patient NOT on Birth Control

Patient on Birth Control (no change in stress or stress response)

Protein
Hormones

Urine 
Cortisol

Urine 
Cortisol



• Must be measured as “free” cortisol
• Diurnal pattern should be monitored

• Saliva is the gold standard 
• Dried Urine is a viable option to 

measure diurnal free cortisol

Cortisol Assessment
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Dried Urine Serum Saliva
• Estrogen (production)

• Testosterone (production)

• DHEA (production)

• Progesterone (production)

• Cortisol (free pattern)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free pattern)
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)
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• Cortisol (production)

• Cortisol (metabolism)
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• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)
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DUTCH Complete
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (CAR)

DUTCH Complete



Cortisol Awakening Response (CAR)

Unique value of saliva
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Cortisol Awakening Response
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Benefit of the CAR

Patient B may have 

more HPA Axis resiliency

compared to patient A

Patient B is below the reference 

range but are still able to get a 

rise in cortisol 

A

B



Benefit of the CAR
A

B



Cortisol Awakening Response (CAR)

Unique value of saliva

Cortisol Metabolites: a better marker for 

overall cortisol production

Unique value of urine
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• Estrogen (production)
• Estrogen (metabolism)
• Estrogen (methylation)
• Testosterone (production)
• Testosterone (metabolism)
• DHEA (production)
• DHEA (metabolites)
• Progesterone (production)
• Cortisol (free pattern)
• Cortisol (production)
• Cortisol (metabolism)
• B6, B12, Glut. deficiency
• Neurotransmitter balance
• Oxidative stress
• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)
• Cortisol (free pattern)

• Cortisol (CAR)
DUTCH Plus

DUTCH Complete

Dried Urine Serum Saliva



Why Measure 
Cortisol 

Metabolites?



Low Cortisol?
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Prednisone 
Suppression



Low Cortisol?

Prednisone 
Suppression

Thyroid Overdose

• fT3, T4 High

• Low TSH



Thyroid directly impacts cortisol clearance
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Low Cortisol?

Prednisone 
Suppression

Thyroid Overdose

• fT3, T4 High

• Low TSH
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Thyroid Overdose

• fT3, T4 High

• Low TSH

Correcting Thyroid Overdose
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Thyroid Overdose

• fT3, T4 High

• Low TSH

Proper Dose of T3/T4

• Diurnal pattern 

restored

Hyperthyroidism 
increasing free 

cortisol clearance

Still have other work 
to do for their health 

and HPA Axis

Correcting Thyroid Overdose
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (CAR)DUTCH Plus

DUTCH Complete



When does SERUM not 
provide adequate 

differentiating power?
1. Cortisol

2. Estradiol

3. Testosterone

If the methods are 

not carefully selected

(LC-MS/MS)
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You need LC-
MS/MS here for 

serum
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A lab’s ranges tell you a lot 
about their test for E2

• Premenopausal Range 44-211pg/mL
• Postmenopausal Range 0-55pg/mL

Lab Corp Serum E2 – standard assay

“standard assay” = immunoassay, not LC-MS/MS
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A lab’s ranges tell you a lot 
about their test for E2

• Premenopausal Range 44-211pg/mL
• Postmenopausal Range 0-55pg/mL

• Premenopausal Range 70-300pg/mL
• Postmenopausal Range 0-15pg/mL

Lab Corp Serum E2 – standard assay

Lab Corp Serum E2 – LC-MS/MS assay



All rights reserved ©2021 Precision Analytical Inc.

Premenopausal women make 
~10X more E2 than PMP

• Premenopausal Range 70-300pg/mL
• Postmenopausal Range 0-15pg/mL

Lab Corp Serum E2 – LC-MS/MS assay
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Premenopausal women make 
~10X more E2 than PMP

This distinction is lost with inadequately 
accurate serum assays (not LC-MS/MS): ~4X

• Premenopausal Range 70-300pg/mL
• Postmenopausal Range 0-15pg/mL

Lab Corp Serum E2 – LC-MS/MS assay
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You need LC-
MS/MS here for 

serum
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You need LC-
MS/MS here for 

serum
SALIVA

SALIVA



When does SALIVA not 
provide adequate 

differentiating power?
1. Estradiol
2. Testosteron

e
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Why we have 
avoided saliva for 

measuring E2



All rights reserved ©2021 Precision Analytical Inc.

Reservations about low level salivary E2

This is the only 
saliva-serum 
correlation 
published with a 
commercially 
available E2 assay.
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Premenopausal
Postmenopausal

Test#1

“Normal” Range
? Your patient

This conceptual lab test shows 

“meaningful differentiation”
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Premenopausal
Postmenopausal

Test#1

“Normal” Range
? Your patient

Test#2

This lab test lacks 

“meaningful differentiation”
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Test#1 Test#2

Is this patient a good 

HRT candidate?
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Test#1

This patient is a good HRT candidate

What happens when women take E2 patch?
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3. Newman M, Mayfield BP, Saltiel D, Stanczyk F. Monitoring Transdermal Estradiol Gel Therapy with a Validated Dried Urine As say. 
Poster presented at: The North American Menopause Society Annual Meeting; September 22-25, 2021; Washington, DC.

What happens when women take E2 patch?

2. Newman M, Stanczyk F, Zava D. Extraction Prior to Enzyme Immunoassay Gives Reliable Salivary Estradiol Monitoring during Estrogen Therapy. 
Poster presented at: The Society for Gynecologic Investigation Annual Meeting; March 26-29, 2008; San Diego, CA. Note, 0.1mg “High Dose” Vivelle = 1.5, Climara = 1.7pg/mL

1. Climara FDA Prescribing Information. Drugs.com. (2019). Climara - FDA prescribing information, side effects and uses. Available at https://www.drugs.com/pro/climara.html. 
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What happens when women take E2 patch?

saliva E2  1.0 → 1.2 → 1.5 pg/mL  

urine E2  0.35→ 1.0 → 3.5 ng/mg 

serum E2 10 → 25 → 100 pg/mL 

No 

Therapy

Low 

Dose

High 

Dose

?     ?
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What happens when women take E2 patch?

saliva E2  0.8-1.2 1.2-1.8 pg/mL  

urine E2  0.3-0.5 2.8-4.2 ng/mg 

serum E2 8-12 80-120 pg/mL 

No 

Therapy

High 

Dose
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What happens when women take E2 patch?

saliva E2  0.8-1.2

No 

Therapy

High 

Dose

1.2-1.8 pg/mL  
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What happens when women take E2 patch?

saliva E2  0.8-1.2

No 

Therapy

High 

Dose

1.2-1.8 pg/mL  

urine E2  0.3-0.5 2.8-4.2 ng/mg 

serum E2 8-12 80-120 pg/mL 
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Patch Data in Dried Urine, NAMS 2021

0.025
mg
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Accepted for publication (NAMS 2021)
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Low Dose Gel References
• 1 Archer DF, et al. Transdermal estradiol gel for the treatment of symptomatic postmenopausal women. Menopause. 2012; 19(6): 

622-629. 
• 2 Hedrick RE, et al. Transdermal estradiol gel 0.1% for the treatment of vasomotor symptoms in postmenopausal women. 

Menopause. 2009; 16(1): 132-140. 
• 3 Divigel FDA Prescribing Information. Drugs.com. (2019). Divigel - FDA prescribing information, side effects and uses. [online] 

Available at: https://www.drugs.com/pro/divigel.html. 
• 4 Simon JA, et al. Low dose of transdermal estradiol gel for treatment of symptomatic postmenopausal women. Obstet Gynecol. 

2007 Mar;109(3): 588-96. 
• 5 Elestrin FDA Prescribing Information. Drugs.com. (2019). Elestrin - FDA prescribing information, side effects and uses. [online] 

Available at: https://www.drugs.com/pro/elestrin.html. 
• 6 EstroGel FDA Prescribing Information. Drugs.com. (2019). EstroGel - FDA prescribing information, side effects and uses. [online] 

Available at: https://www.drugs.com/pro/estrogel.html. 
• 7 Archer DF, for the EstroGel Study Group. Percutaneous 17b-estradiol gel for the treatment of vasomotor symptoms in 

postmenopausal women. Menopause. 2003; 10(6): 516-521. 
• 8 Yang TS, et al. A Clinical Trial of 3 Doses of Transdermal 17b-estradiol for Preventing Postmenopausal Bone Loss: A Preliminary 

Study. J Chin Med Assoc. 2007; 70(5): 200-206. 
• 9 Brennan JJ, Lu Z, Whitman M, Stafiniak P, van der Hoop RG. Serum concentrations of 17beta-estradiol and estrone after multiple-

dose administration of percutaneous estradiol gel in symptomatic menopausal women. Ther Drug Monit. 2001;23:134-8.
• 10 Newman M, Mayfield BP, Saltiel D, Stanczyk F. Monitoring Transdermal Estradiol Gel Therapy with a Validated Dried Urine Assay. 

Poster to presented at: The North American Menopause Society Annual Meeting; September 22-25, 2021; Washington, DC.
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Patch, Gel, Cream Comparison: Urine
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free)
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Metabolites Provide a Fuller Picture
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Estrogen Metabolites

• 2-OH-estrogens – thought to be protective
• 4-OH-estrogens – carcinogenic 
• 16-OH-E1 – potent estrogen metabolite

Phase 1
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Estrogen Metabolites

• Methylation: 2-OH → 2-Methoxy via COMT
• Protective, especially for 4-OH → 4-methoxy

• 4-meth is tricky to measure compared to 2-meth

Phase 2
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Limited Meaningful Differentiation:
1. Serum cortisol

2. Salivary estrogen

Says the guy who owns a urine testing lab!
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Limited Meaningful Differentiation:
1. Serum cortisol

2. Salivary estrogen
3. Urine testosterone
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Dried Urine
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

Where is the 

weak spot here?
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Dried Urine
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

Where is the 

weak spot here?

Don’t use spot urine hormone 
tests with kidney or cortisol 
clearance issues
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Dried Urine
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

Where is the 

weak spot here?
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• Proven accuracy for E2, Pg monitoring
• Testosterone not as strong in urine

Urine Testing
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Serum 

Saliva

Urine

Protein-bound (SHBG, Albumin)

Free (unbound) Hormone

Hormone Conjugate (water-soluble)

Urine Testing Assumes You Make 
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Urine

Protein-bound (SHBG, Albumin)

Free (unbound) Hormone

Hormone Conjugate (water-soluble)

Urine Testing Assumes You Make 

UGT Enzyme

Protein-bound, free T 
in equilibrium
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UrineSerum

Urine artificially low in Asian patients

Differentiation? 
Yes
Clinically meaningful?
No!
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Patient A

Patient B

Patient UGT



UGT Variant 
What does it look like?

This is a complicated issue!
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• Serum T almost always best
• Never use urine T for Asian patients
• Other ethnicities can show this pattern, 

but the UGT variant is rare in non-Asians
• Metabolites in urine can be very helpful

• DHT production (5a-androstanediol)
• Common patterns for PCOS patients

Urine Testing Caveat
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Dried Urine Serum Saliva
• Estrogen (production)

• Estrogen (metabolism)

• Estrogen (methylation)

• Testosterone (production)

• Testosterone (metabolism)

• DHEA (production)

• DHEA (metabolites)

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (production)

• Cortisol (metabolism)

• B6, B12, Glut. deficiency

• Neurotransmitter balance

• Oxidative stress

• Melatonin (production)

• Estrogen (production)

• Testosterone (production) 

• DHEA (production) 

• Progesterone (production)

• Cortisol (free pattern)

• Cortisol (CAR)DUTCH Plus

DUTCH Complete



What about 
patients on HRT?
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Serum, Urine, & Saliva All Tell the 

Same Story RARELY with HRT



All rights reserved ©2021 Precision Analytical Inc.

Serum, Urine, & Saliva All Tell the 

Same Story RARELY with HRT

Testosterone 
Injections



All rights reserved ©2021 Precision Analytical Inc.

The BHRT 
Monitoring Matrix!
The search for meaningful differentiation 

when using HRT
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• What is the hormone? Pg? E2? T?
• What is the Route of Administration (ROA)?

• What lab tests (if any) provide meaningful 
differentiation in evaluating potential 
therapy changes?

How to Navigate the HRT 
Monitoring Maze
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• Some HRT scenarios do NOT have lab options that 
provide meaningful differentiation

• Serum, Urine, and Saliva all have serious limitations

• Pg, E2, and T should be examined independently for 
best practices. Almost nothing is true of all three 
hormones as it relates to HRT and testing.

HRT Monitoring Truths





HRT Monitoring Opinion
• Progesterone therapy can be OK with no testing
• Estradiol therapy is best monitored by urine testing

• Exception is oral ERT, which isn’t recommended
• Testosterone therapy is best monitored with serum

• Urine testing is a good complimentary test (not primary)

• Saliva testing may work in some scenarios but is unproven 
and misleading/wrong with creams/gels
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DUTCH E2 Gel Data published (Steroids 2022)
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Dried Urine Serum Saliva

Be prepared to use these 
two in combination for 

HRT monitoring

Be prepared to use all three strategically to 
characterize potential hormone dysfunction

Be a lifelong student of the pros and cons of 
each, with and without HRT!



Pursue lab testing 
with peer-reviewed 

evidence and the 
power of meaningful 

differentiation
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Peer-Reviewed Published Validation
• Urine and Salivary Cortisol, Cortisol Metabolites – J. Clin. Transl. Endoc. (2020)

• Diurnal cortisol from dried urine and saliva correlate (68 individuals collected both on the same day)

• Dried urine and liquid urine and 24-hour urine correlation, cortisol and its metabolites

• Estradiol, Estrone, Progesterone Metabolites – BMC Chemistry (2019)
• Dried urine and serum correlation

• Dried urine and liquid urine and 24-hour urine correlation

• Estrogen & Androgen Metabolites, Melatonin, OATs – BMC Chemistry (2021)
• Dried urine and liquid urine and 24-hour urine correlation, estrogen/androgen metabolites

• Dried urine and liquid urine correlation, organic acids, melatonin

• Monitoring HRT – Patches, Creams, Gels (2021 NAMS Presentation X3)
• HRT correlation with dosage and general agreement with reported clinical changes

• Monitoring Vaginal Estrogen Products, DIM (2022 NAMS Presentation X2)
• HRT correlation with dosage for vaginal Biestrogen

• Published changing estrogen metabolite patterns with and without the use of DIM

• Correlation between DUTCH Androgens and PCOS (2022 ASRM Presentation X3)
• Accurate clinical outcomes correlating elevated androgen metabolites for PCOS patients

• Differences in Cycle Map E2 and Pg patterns when comparing ovulating vs non-ovulating women

• Monitoring Estradiol Gel, Full Manuscript Publication (Steroids 2022)
• Recently accepted! Shows dose-dependent relationship between E2 gel and DUTCH E2 results

More Coming in 2022



Thank you!
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Questions? 
info@dutchtest.com

mnewman@dutchtest.com
www.dutchtest.com  


