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RATIONALE FOR APPLICATION OF LUTEAL REFERENCE RANGES
Based on the information provided, the patient is in the luteal phase of her cycle. For cycles that are routinely less than 28
days long, the luteal phase is considered to start 14 days before the next bleeding. So for example, in a 21 day cycle, the
luteal phase would start on Day 7, for a 25 day cycle it would start on Day 11, and so forth.
DISPLAYING OF RESULTS AND RATIOS BELOW LIMIT OF REPORTING
When a result is below the reportable limit it will be displayed on the heatmap with grey endcaps. On the bar graphs, in the
Result column, the result will be "<XX" where XX is the reportable limit. The percentile will show as "<DET" and the marker
will be located at 0. When a result is below its reportable limit it is generally at or below the 10th percentile, i.e. quite low.
When either the numerator, denominator or both components of a ratio are less than or equal to the reporting limit, the ratio
will not be displayed. On heat maps, the small bar graphs will be missing. On larger bar graphs, the markers will be set to
zero, no range will be displayed, and the result and the percentile will not be displayed.
COMMENTARY WHEN ANY RESULT IS AVERAGE
When a result lies between the 33rd and 66th percentiles (> 33% and <= 66%) its oval will have green endcaps on the heat
maps and the marker will be in the middle green section on bar graphs. In most of these cases, no commentary is offered
as the result is more or less average and there is nothing to add.
BMI MAY BE HIGHER THAN OPTIMAL
This patients Body Mass Index (BMI) is 27. Patients with a BMI between 25 and 30 are defined as overweight and obesity
is defined as a BMI greater than 30. Elevated BMI is often associated with elevated estradiol, testosterone and DHEAS,
and may also be associated with high urinary cortisol. Metabolic syndrome/insulin resistance are also associated with
elevated BMI. Health risks associated with excess weight include increased risk of diabetes, high blood pressure, heart
attack, stroke and cancer. Weight reduction and reduced consumption of refined carbohydrates may be worthwhile
interventions for some patients with elevated BMI. Note that not all patients with high BMI have metabolic abnormalities.
For example, a well-muscled individual may have a BMI in excess of 30 yet still be metabolically normal. Note also that
not all patients with high androgens have elevated BMI.
SCALP HAIR LOSS LISTED
Hair loss is listed as a prominent symptom on the requisition. Hair loss is often associated with high androgens but hair
loss may also be associated with decreased delivery of T3 to tissue. Serum and/or urine thyroid testing may be helpful
here. Chronic hair loss is also associated with iron deficiency. One of the first blood tests to become abnormal when iron
is deficient is serum ferritin, and low ferritin-associated hair loss is well recognized. Again, a serum ferritin and othe
iron-related bloodwork may be helpful. Some toxic or potentially toxic metals (arsenic, selenium, thallium) can also cause
hair loss. A trace element analysis of hair can be helpful to detect metal toxicity.
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STEROID HORMONE OVERVIEW
Hormone Heat Map
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The Rocky Mountain Analytical Hormone HeatMap provides an overview of sex steroid hormone and
hormone metabolite results. For each of the Hormone HeatMap pathways, the colour that frames the named
hormone or metabolite corresponds to the percentile found in the Legend (top left). This makes deficiencies
or excesses in the major hormone groups easy to identify and patterns easier to discern.
Note: Hormones bordered in gray are either not tested or not reported. They are included for completeness.

HORMONE ABBREVIATIONS
5ß-THE: 5ß-tetrahydrocortisone
5α-THF: 5α-tetrahydrocortisol
5ß-THF: 5ß-tetrahydrocortisol
11HA: 11-hydroxyandrosterone
11HE: 11-hydroxyetiocholanolone
11KA: 11-ketoandrosterone
11KE: 11-ketoetiocholanolone
DHEAS: dehydroepiandrosterone sulfate
DHEA: dehydroepiandrosterone
Accession Number

E1: estrone
E2: estradiol
E3: estriol
2-MeOE1: 2- methoxyestrone
2-MeOE2: 2-methoxyestradiol
2-OHE1: 2-hydroxyestrone
4OHE1: 4-hydroxyestrone

2OHE2: 2-hydroxyestradiol
4OHE2: 4-hydroxyestradiol
16α-ΟΗE1: 16α-hydroxyestrone
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CORTISOL & CORTISOL
METABOLITES
Hormone Heat Map
HMUS03
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The ratio of aTHF+ βTHF over βTHE provides
insight into the relative balance of cortisol
metabolites over cortisone metabolites.

This marker informs on the nature of the activity of 11-β HSD2 enzyme. 11-β HSD2 converts
cortisol to inactive cortisone in kidneys, distal colon and saliva glands. When this enzyme is
markedly inhibited free cortisol will be much greater than free cortisone. When the enzyme is
upregulated free cortisone will typically be much greater than free cortisol.
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CORTISOL RATIOS AND SUMS
Analyte

CORTISOL & METABOLITES
Result

Range

Units 0%

Cortisol (GCMSMS)

110

55 - 110

ng/mg

Cortisone (GCMSMS)

130

86 - 140

ng/mg

a-Tetrahydrocortisol (aTHF)

160

100 - 330

ng/mg

ß-Tetrahydrocortisol (ßTHF)

890

870 - 1,500

ng/mg

ß-Tetrahydrocortisone (ßTHE)

1,400

1,500 - 2,500

ng/mg

aTHF+ßTHF+ßTHE

2,500

2,800 - 4,300

ng/mg

(a-THF + ß-THF)/ß-THE

0.75

0.56 - 0.86

a-THF/ß-THF

0.17

0.095 - 0.23

Cortisol/Testosterone

1.9

0.53 - 2.6

Morning Free Cortisol (Specimen A)

140

13 - 77

ng/mg

Dinnertime Free Cortisol (Specimen B)

12

3.3 - 14

ng/mg

Bedtime Free Cortisol (Specimen C)

6.5

1.8 - 4.5

ng/mg

Overnight Free Cortisol (specimen D)

21

5.3 - 21

ng/mg

Free Cortisol (pooled specimen)

69

10 - 30

ng/mL

Free Cortisone (pooled specimen)

86

35 - 70

ng/mL

0.86

0.42 - 1.8

11-beta HSD2 Activity Ratio

16%

33%

84% 100% %ile

66%

Range
Applied

79%

d21

65%

d21

40%

d21

21%

d21

0.12

12%

d21

0.12

12%

d21

58%

d21

59%

d21

62%

d21

96%

d21

75%

d21

87%

d21

79%

d21

96%

d21

90%

d21

0.79
0.65
0.40
0.21

0.58
0.59
0.62
0.96
0.75
0.87
0.79
0.96
0.90

All

0.47

CORTISOL PREAMBLE
The regulation of cortisol is exceedingly complex, involving multiple deactivation strategies (reduction, conjugation, conversion
to cortisone), regeneration via conversion of cortisone back to cortisol in the liver as well as in body fat and muscle, and
multiple feedback avenues. Feedback mechanisms include inflammatory markers impinging on the brain and adrenals,
ambient light sensing, information gathered by the splanchnic organs and intestines fed back to the brain via the vagus nerve
and sensing of blood levels in the hypothalamus and pituitary.
We make our best attempt to rationalize the findings of these cortisol markers and to offer possible interventions that might be
helpful. But as always, the clinician must be guided by the clinical presentation, i.e. signs and symptoms of too much or too
little cortisol acting in target tissues. Levels measured in blood, saliva and urine must take second place to the clinical picture.
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RESULT FOR SUM OF MAJOR CORTISOL METABOLITES IS LOW
The sum of the major cortisol metabolites, usually strongly reflective of overall cortisol secretion, lies at or below the 33rd
percentile. Note that the clinical presentation doesn't ride solely on the total amount of cortisol secreted, but on how much free
cortisol is "left on the table" to interact with receptors in target tissues. Some patients with low levels of the principal cortisol
metabolites may feel fine and not complain of low cortisol symptoms nor display signs of low cortisol.
Low levels of cortisol metabolites can arise in various ways:
1. The patient simply secretes a low amount of cortisol resulting in low levels of the principal metabolites. This may be related
to low tissue activity of thyroid hormones, since they facilitate cortisol output in various ways.
2. The patient secretes a normal amount of cortisol but formation of tetrahydro metabolites is reduced due to genetics,
hypothyroidism, or supplements such as saw palmetto. Regulation of beta-reductases has not been studied extensively as of
2019. AKR enzyme activity is regulated by the balance of Cholic Acid (CA) and Chenodeoxycholic Acid (CDCA) (Valanejad
2017). AKR1D1 activity may be attenuated as a result of inflammation induced by cholestasis, cirrhosis, fatty liver or biliary
obstruction. It is also attenuated in hypothyroidism (Hoshiro 2006). Despite their name, some 5-alpha reductase inhibitors
may also inhibit 5-beta reductase (Drury 2009).
3. The secreted cortisol is going to other metabolites such as 11-hydroxy- and 11-keto- androsterones and etiocholanolones as
well as other metabolites not measured on this assay (cortols, cortolones, 6-hydroxycortisol). The three metabolites we are
measuring therefore aren't accurately tracking total secretion of cortisol; it’s going other places we aren’t looking.
Low overall secretion of cortisol may be due to low ACTH (hypothalamic or pituitary problem) or a primary problem with the
adrenal glands such as Addison’s disease or 21-hydroxylase deficiency (the adrenals lack the key enzyme needed to make
cortisol). Note that 21-hydroxylase deficiency can manifest with delayed onset in adults.
Individuals using prescription inhaled or topical glucocorticoids can exhibit low glucocorticoid secretion and these individuals
are sometimes asymptomatic as the prescription glucocorticoid mimicks the action of cortisol at the glucocorticoid receptor.
Note that there are other inputs to the adrenal glands besides ACTH (vagal/parasympathetic input, sympathetic input,
inflammatory mediators, CRH, thyroid hormones) which interfere with ACTH signaling. Note that chronically elevated ACTH
can drive gonadal synthesis of the 11-family of metabolites mentioned above and can also inhibit the 11-beta HSD 2
enzyme(Vierhapper 1986, Walker 1992).
SYMPTOMS MAY BE CONSISTENT WITH LOW TISSUE ACTIVITY OF CORTISOL
The sum of the major cortisol metabolites ranks at or below the 33rd percentile. This may be associated with low tissue
activity of cortisol at glucocorticoid receptors. Some of the symptoms associated with this may include fatigue (especially
morning fatigue), difficulty getting going in the morning, irritability, low blood pressure, low blood sugar between meals/can't
skip meals, excessive use of caffeine, allergies, decreased exercise tolerance. Note that not all of these symptoms are
present in every individual with low tissue glucocorticoid activity.
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PREAMBLE: BETA-REDUCTASE VS ALPHA-REDUCTASE
The 5-reductase enzymes are involved in the metabolism of many steroid hormones including cortisol, testosterone,
progesterone and androstenedione. 5-alpha reductases are in the SRD enzyme family (SRD5) and 5-beta reductase is in the
AKR family (AKR1D1). The main difference between the two enzymes is that AKR1D1 mediates a key step in the synthesis of
chenodeoxycholic acid (CDCA), a principal bile acid, whereas the SRD5 enzymes are not active in this domain: both types of
reductase are important for cortisol deactivation. Inhibition of both these enzyme systems, especially beta-reductase, cripples
the liver’s ability to deactivate cortisol.
These reductases are both activated in generalized obesity where urinary excretion of alpha-THF, beta-THF and beta-THE is
increased; however, increased secretion of the beta metabolites can also be associated with insulin resistance and high
triglycerides (Westerbacka 2003). Increased beta i.e. AKR1D1 activity is associated with increased CDCA. CDCA is
inflammatory and left unchecked, eventually manifests with fatty liver (Gong 2016). Elevated CDCA is also associated with
cholestasis and biliary obstruction.
Bile acids are structurally similar to cortisol, so if their levels increase enough, they can act as competitive inhibitors of cortisol
clearance, further magnifying hepatic fat accumulation and inflammation. AKR1D1 can also be inhibited by Finasteride, a
commonly-used 5-alpha inhibitor (Drury 2009). Loss-of-function mutations for AKR1D1 also occur although they are rare and
usually present with neonatal jaundice (Chen 2019).
Methylsulfonylmethane or MSM is produced naturally in humans by colonic flora when foods high in sulfur are consumed. MSM
is also a well-documented hepatoprotective supplement known to inhibit the inflammasome pathway (Ahn 2015). The
unsaturated Omega-3 fatty acids, EPA and DHA, have also been studied in the context of hepatic inflammation (Tillman 2012).
Both these approaches might be effective in addressing inflammation induced by elevated CDCA.
Both AKR1D1 and the alpha-reductases are regulated by T3. The activity of both the alpha- and beta-reductase enzymes
decreases in hypothyroidism with alpha activity falling off more sharply than beta (Hoshiro 2006). This results in a reduced
aTHF/THF ratio in hypothyroidism. (THF should more accurately be written as beta-THF.) Similarly, Hoshiro also saw
increases in both alpha- and beta-reductases in hyperthyroidism, with alpha activity increasing more than beta, resulting in an
elevated aTHF/THF ratio. He also noted an increase in the ratio of androsterone (alpha reductase product) to etiocholanolone
(beta reductase product) in hyperthyroid women compared to euthyroid controls. Skovsted had previously also found that the
ratio Androsterone/(Androsterone + Etiocholanolone) increased in hyperthyroidism and diminished in hypothyroidism
(Skovsted 1966).
If both of the aTHF/THF and Androsterone/(Androsterone + Etiocholanolone) ratios align in the same direction consideration
should be given to reviewing the patient for signs and symptoms of altered thyroid hormone status. If the patient is taking
supplemental thyroid hormones (T4 and/or T3) a dose adjustment may be indicated, depending on the clinical picture.
It is difficult to attribute elevated or diminished beta-reductase activity to just one factor; cortisol clearance (11beta-HSD and
reduction), thyroid hormone activity, pattern of bile acids, and colonic flora are inextricably intertwined.
RATIO: aTHF/THF RESULT IS NORMAL
This result for this patient's aTHF/THF ratio lies between the 33rd and 66th percentiles. This ratio is more or less normal.
There are no significant implications regarding 5-alpha and 5-beta reductases.
(aTHF + bTHF)/THE RESULT IS NORMAL
The result for this ratio is between the 33rd and 66th percentiles.
In the past this ratio has been studied as a window into the activity of 11-beta HSD enzymes, particularly in relation to obesity.
However, this ratio is sensitive to various factors including both 11-beta HSD type 1 activity (regenerating cortisol from
cortisone), 11-beta HSD type 2 activity, 5-alpha reductase activity, 5-beta reductase activity, Phase II hepatic conjugation and
conversion to other metabolites such as hydroxycortisol. It can be difficult to correlate this ratio to any single factor. As a
research tool it tends to give inconsistent results across the literature for the most part.
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FREE CORTISOL FRACTION IS HIGH: GLUCURONIDATED CORTISOL FRACTION OF TOTAL IS LOW
The total cortisol result (measured by GC-MSMS after sample hydrolysis) is comprised of three major fractions measured by
LC-MSMS without hydrolysis: non-conjugated or free cortisol, cortisol glucuronide and cortisol sulfate.
The free cortisol fraction is markedly high whereas the cortisol sulfate fraction is within the middle 60% of its range, between
the 20th and 80th percentiles. The fraction of total cortisol which is made up of cortisol glucuronide is low.
The free cortisol fraction may be elevated when 11-beta HSD2 is overwhelmed and can no long deactivate cortisol to cortisone.
This might occur in a patient taking oral cortisol or oral progesterone. Note that there is a direct path from progesterone to
cortisol as shown on the second heat map at the front of this report. A dose reduction might be indicated depending on the
clinical presentation: signs and symptoms of elevated cortisol. Free cortisol may also be elevated when reduction of cortisol
via the 5-alpha and 5-beta reductase enzymes is impaired. Note that 5-alpha reductase inhibitors can impair both alpha and
beta reduction.
When the proportion of cortisol glucuronide is markedly below the low end of its respective range this may be indicative of
downregulation of hepatic Phase II glucuronidation. Liver disease, including cirrhosis and hepatitis can result in downregulation
as can hypothyroidism and malnutrition (Lu 2005). Loss-of-function glucuronidation SNPs are also well-recognized, e.g.
Gilbert’s Syndrome. This would presumably result in low levels of multiple glucuronides.
Note that females tend to have lower glucuronidation activity compared to males, and older individuals in general tend to form
glucuronides less readily.
Low glucuronidation may also reflect a lack of cofactors for the enzyme. A list of supplements and foods that promote
glucuronidation can be found in the following article: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4488002/
A long list of medications including azepams, NSAIDs, codeine, amitryptyline, ethinyl estradiol, and anti-seizure medications
may inhibit glucuronidation.
Besides conjugation, the other mechanisms to deactivate cortisol include conversion to cortisone and reduction of cortisol to
tetrahydro metabolites (alpha- and beta-THF). Not all aspects of the regulation of reduction to tetrahydro metabolites are well
understood. Conversion to cortisone is governed by the 11-beta HSD2 enzyme. The interplay of these factors determines how
much free cortisol is “left on the table.” This will be discussed in subsequent commentary.
11-BETA HSD2 ACTIVITY RATIO IS IN THE NORMAL OR ACTIVE ZONE
The marker for the activity of the 11-beta HSD2 enzyme is in the active zone which simply means that the enzyme is actively
converting cortisol to cortisone. Free cortisone is typically somewhat greater than free cortisol but not excessively so. This is
quite normal. The interpretation is that 11-beta HSD2 is neither markedly inhibited nor markedly upregulated/overactive. The
derivation of this marker and the rationale for its use is outlined in the Interpretive Guide.
TOTAL CORTISONE RESULT IS AVERAGE
The cortisone result lies between the 33rd and 66th percentiles. Cortisone is consumed /converted to cortisol in the periphery
(skeletal muscle/adipose) and in the liver through the activity of 11-beta HSD1. Here the activity of 11-beta HSD1 is average.
STEEP CORTISOL DAY CURVE
The day curve slopes steeply down to the right and its slope is -8.6 ng/mg creatinine-hour. A curve of this nature was seen in
fewer than 1 in 5 people in our reference population.
A central aspect of the day curve is the area under the curve or AUC. The sum of the free cortisol concentrations in the three
samples is proportional but not identical to the area under the curve-reflecting free cortisol output. Here the result for the AUC
lies in the upper tertile possibly reflecting overall higher free cortisol output and/or a point which is higher than usual.
The rise in cortisol overnight is average and the degree of increase is in the middle tertile of the reference population. More
detailed commentary on the overnight rise in cortisol will follow.
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OVERNIGHT CORTISOL RESPONSE IS AVERAGE
The Overnight Cortisol Response or ratio of free cortisol in the overnight (D sample) to free cortisol in the bedtime (C sample) is
3.2 and this result lies between the 33rd and 66th percentiles i.e. quite normal. Note that this result is not displayed
graphically on the Cortisol & Cortisol Metabolites Heat Map page but can be appreciated by looking at the relevant bar graphs
preceding this block of comments.
MORNING CORTISOL RESPONSE IS ELEVATED
The Morning Cortisol Response (MCR) is defined by RMA as the ratio of free cortisol in the Morning or (A) specimen to free
cortisol in the Overnight (D) specimen. The ratio is 7.0 for this patient. This result lies above the 66th percentile for the
reference population. Note that this result is not displayed graphically on the Cortisol & Cortisol Metabolites Heat Map page but
can be appreciated by looking at the relevant bar graphs preceding this block of comments.
The surge in free cortisol measuring in saliva in the first hour after waking is known as the Cortisol Awakening Response
(CAR). An elevated saliva CAR has been associated with stress anticipating the upcoming day/week, anxiety and panic
disorder, an acute stressor unique to the day of collection, untreated anorexia nervosa, insulin-glucose axis dysregulation, as
well as deficiency of omega-3 fatty acids.
The urine MCR discussed here MAY be a surrogate for saliva CAR measurements but additional research is needed. An
elevated urine MCR needs to be interpreted in light of a good history surrounding acute and longer term stressors.
BALANCED RATIO: CORTISOL/TESTOSTERONE
We consider that the ratio of cortisol to testosterone might be reflective of the balance between anabolic and catabolic steroid
hormones. This result is displayed in the bar graph section and also on the first page of the report. When the indicator points
within the middle 1/3 of the semicircular gauge (between the 33rd and 66th percentiles) this may reflect a reasonable balance
between tissue breakdown (catabolism) and tissue growth/repair (anabolism).
The ratio is constructed from molar concentrations (nmol/mL):
Cortisol * / (Testosterone + DHT + alpha-Androstanediol + beta-Androstanediol)
* total Cortisol via GCMSMS after hydrolysis
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PROGESTERONE & 17OH PRECURSOR STEROIDS
Hormone Heat Map
HMUS04
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PROGESTERONE METABOLITES
Analyte

Range

Units 0%

6.2

1.2 - 4.2

ng/mL

a-Pregnanediol + ß-Pregnanediol

1,700

370 - 4,000

ng/mL

ß-Pregnanediol

1,600

370 - 4,000

ng/mL

a-Pregnanediol

150

0 - 270

ng/mL

ß-Pregnanediol/a-Pregnanediol

10

5.4 - 16

ng/mL

97

18 - 340

ng/mL

0.81

0.30 - 1.5

ng/mL

17-Hydroxypregnenolone

Allopregnanolone
Total Progesterone (via GCMSMS)
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Result

16%

33%

66%

84% 100% %ile
0.95

0.42
0.46
0.64
0.51
0.45
0.51
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Range
Applied

95%

d21

42%

d21

46%

d21

64%

d21

51%

d21

45%

d21

51%

d21

CHI
17-HYDROXYPREGNENOLONE RESULT IS ELEVATED
The result for 17-hydroxypregnenolone (17HPE) lies above the 66th percentile. The median age of the population upon
which our luteal phase reference range was based is approximately 40 years. Results for younger women will therefore
tend to fall into the higher percentiles, as 17HPE declines with age. This patient’s result might be normal for age if she is
younger than 30 years.
These are the average 17-hydroxypregnenolones by decade, in our database:
<30 years: 3.3 ng/mL
31-40 years: 2.8 ng/mL
41-50 years: 2.2 ng/mL
>50 years: 1.4 ng/mL

Elevated 17HPE levels have been noted in normo- and hyperandrogenic women with polycystic ovarian syndrome (de
Medeiros 2017). In that study, the women with high androgens had the highest mean serum levels of 17HPE. They also
had the highest mean serum insulin, HOMA-IR, triglycerides, hemoglobin A1c, estradiol and DHEAS. In short, elevated
17HPE should raise suspicion of insulin resistance and/or Metabolic Syndrome in the appropriate clinical context (obesity,
increased WHR).

Supplementation with pregnenolone, especially orally or sublingually might elevate 17-hydroxypregnenolone.
ALLOPREGNANOLONE RESULT IS NORMAL
The result for allopregnanolone lies between the 33rd and 66th percentiles. Results in this range may not be associated
with any particular symptoms but as outlined in the Interpretive Guide, some women who are susceptible may have PMDD
symptoms despite relatively normal allopregnanolone levels.
Interventions to ameliorate adverse effects of allopregnanolone in sensitive individuals with normal or elevated
allopregnanolone levels include GABA-A receptor antagonists such as Sepranolone (epiallopregnanolone) as well as
5-alpha reductase inhibitors such as finasteride and saw palmetto.
Metabolic syndrome and insulin resistance are associated with increased activity of 5-alpha reductase. Addressing
insulin-glucose abnormalities might be of benefit in some situations.
ALPHA-PREGNANEDIOL RESULT IS NORMAL
The result for alpha-pregnanediol is between the 33rd and 66th percentiles. Alpha-pregnanediol is the downstream
metabolite of allopregnanolone, so it stands to reason that if allopregnanolone is high enough, alpha-pregnanediol would
follow suit. In our laboratory, we find that the amount of alpha-pregnanediol produced endogenously is quite low relative to
beta-pregnanediol. There is very little literature pertaining to this metabolite, so its clinical significance is unknown. It may
have some modulating ability at the GABA-A receptor.
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ANDROGENS/17-KETOSTEROIDS
Hormone Heat Map
HMUS05
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0
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Accession Number

0

Backdoor Pathway

11HE

>1
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5β Reductase

CHI

ng/mL

340

100 - 280

ng/mL

4,400

1,500 - 3,400

ng/mL

Testosterone (T)

6.0

1.3 - 9.2

ng/mL

Epi-testosterone (Epi-T)

21

12 - 31

ng/mL

Testosterone/Epi-Testosterone (T/Epi-T)

0.29

0.078 - 0.44

a-Dihydrotestosterone (aDHT)

2.8

0.49 - 3.8

a-DHT/Testosterone

0.48

0.26 - 0.85

Testosterone glucuronide via LCMSMS

8.6

0.60 - 5.8

ng/mL

a-Androstanediol

13

8.7 - 25

ng/mL

ß-Androstanediol

29

15 - 74

ng/mL

a-Androstanediol/ß-Androstanediol

0.45

0.24 - 0.68

Androsterone (AND)

740

450 - 1,400

ng/mL

Etiocholanolone (ETIO)

1,700

650 - 1,600

ng/mL

Androsterone Excretion Ratio

0.30

0.35 - 0.53

AND/ETIO

0.42

0.54 - 1.1

Androgen sum (T,DHT,androstanediols)

51

27 - 110

ng/mL

11-Ketoetiocholanolone (11KE)

440

91 - 300

ng/mL

11-Hydroxyetiocholanolone (11HE)

350

79 - 450

ng/mL

11-Ketoandrosterone (11KA)

25

8.4 - 21

ng/mL

11-Hydroxyandrosterone (11HA)

490

240 - 580

ng/mL

Accession Number

d21

87%

d21

85%

d21

59%

d21

58%

d21

61%

d21

71%

d21

50%

d21

94%

d21

42%

d21

41%

d21

56%

d21

42%

d21

82%

d21

9.1%

d21

9.1%

d21

41%

d21

91%

d21

74%

d21

89%

d21

70%

d21

1

0

1

ng/mL

1

1
1
1

1
1

DHEA&metabolites (DHEA+AND+ETIO)

97%

0

DHEA glucuronide via LCMSMS

1

66 - 560

1

2,200

d21

1

DHEA sulphate (DHEAS) via LCMSMS

97%

1

ng/mL

Range
Applied

1

160 - 640

84% 100% %ile

66%

1

1,900

33%

1

DHEA (free and conjugated)

16%

0

Units 0%

0

Range

0

Result

0

Analyte

ANDROGEN RATIOS AND SUMS

0

ANDROGENS / 17 KETOSTEROIDS
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DHEA RESULT IS ELEVATED
The result for DHEA (measured by GC-MSMS after sample hydrolysis) lies above the 66th percentile.
High or high normal DHEA may be the result of supplementation with DHEA, pregnenolone or growth hormone. Some
homeopathics and herbal adaptogenic supplements are also known to elevate DHEA. Supplementation with topical or oral
progesterone may result in high normal/elevated DHEA in some women, although the mechanism is uncertain. In men
and women, elevated DHEA levels are associated with central adiposity. A variety of neoplasias affecting multiple points
along the HPA axis may also lead to elevated DHEA.
The clinical picture of high DHEA can include insulin resistance/metabolic syndrome in women of any age. In younger
women, high DHEA may be associated with irregular or absent menses as well as polycystic ovary syndrome (PCOS).
The connection between increased DHEA, insulin resistance and increased Body Mass Index (BMI) is not absolute. Many
women with high DHEA have insulin resistance and elevated BMI, but high DHEA/S can still be associated with insulin
resistance when BMI is normal. Elevated DHEA may also be seen in lean, athletic women who are otherwise healthy.
Elevated DHEA may be associated with symptoms of either high androgens (oily skin, hair loss, irritability, acne) or high
estrogens (weight gain at hips, breast tenderness, fluid retention, heavier menses, migraines) depending on which way
DHEA is metabolized. Any given individual may not have every one of these symptoms and some individuals with high
DHEA do not have any of these symptoms.
Weight reduction, low refined carbohydrate intake and insulin sensitizers such as metformin may be helpful in some
cases. Supplementation with EPA (fish oil) may help regulate steroidogenesis if insulin resistance/hyperinsulinemia is
present. The best course of action should be left up to the treating practitioner if DHEA is elevated but there are no high
androgen symptoms and a normal insulin/glucose axis.
Elevated DHEA may be part of the reason why some women are more slender than others, since DHEA is associated with
fat-burning. DHEA also helps maintain bone density, muscle mass and may help dispose glucose into muscle by a
non-insulin dependent mechanism. Hence elevated DHEA may confer significant health benefits in the right patient. It
may be appropriate to rule out insulin resistance, hyperinsulinemia and Metabolic Syndrome depending on the clinical
presentation such as waist circumference > 40" or body mass index (BMI) > 30.
DHEA AND DHEA METABOLITE RESULTS ARE ELEVATED
The approximate mass balance for DHEA can be assessed by looking at the sum of the results for DHEA and its
metabolites androsterone (5-alpha reduced metabolite) and etiocholanolone (5-beta reduced metabolite). Here the result
for that sum lies above the 66th percentile. This reinforces the notion that overall production of DHEA is elevated.
Note that if other hormones such as progesterone, pregnenolone, 7-keto DHEA and testosterone are supplemented this
may result in elevated androsterone and etiocholanolone.
TESTOSTERONE GLUCURONIDE RESULT IS ELEVATED
Intact testosterone glucuronide is measured directly by LC-MSMS. When the sample is hydrolyzed for GC-MSMS
analysis all testosterone glucuronide should be converted to free testosterone. The GC result should represent the total of
free testosterone naturally present, free testosterone generated from hydrolysis of testosterone glucuronide, and free
testosterone generated by hydrolysis of testosterone sulfate. The GC and LC results are not additive. Typically the
testosterone glucuronide result should be about 1.6 times the total testosterone result, if free testosterone and
testosterone sulfate levels are minimal and the hydrolysis step was 100% efficient.
Direct measurement of testosterone glucuronide is sometimes more reliable than measurement of testosterone via
GC-MSMS in the hydrolyzed specimen. The hydrolysis is not always 100% efficient depending on the amount of
testosterone present.
EPITESTOSTERONE RESULT IS AVERAGE
The result for epitestosterone lies between the 33rd and 66th percentiles; this is an average result. Epitestosterone arises
primarily from the testes in males with normal testicular output. Epitestosterone in females has not been well-studied.
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ALPHA DHT RESULT IS ELEVATED
The result for 5-alpha DHT lies above the 66th percentile. The activity of the 5-alpha reductase enzyme may be
upregulated. Increased tissue activity of T3 is known to upregulate this enzyme. If this individual is supplementing with
thyroid hormones the dose may need to be revisited depending on symptoms. Upregulated 5-alpha reductase activity may
also be seen in insulin resistance and PCOS (Wu 2017).
DHT may arise throught the so-called Backdoor Pathway as well (Kamrath 2012). If this is likely, there will be additional
commentary elsewhere which explains the pathway.
Signs of elevated 5-alpha DHT such as acne, oily skin and increased facial hair growth might be present.
Measures to reduce the conversion of testosterone to alpha DHT include mitigation of insulin resistance depending on the
presentation. The enzyme activity may be reduced or blocked by medications intended to reduce the symptoms of an
enlarged prostate, as well as by isotretinoin (Accutane). Especially in females, note that pharmaceutical inhibition of
hepatic 5-alpha reductase can lead to fatty liver (Hazlehurst 2016) since reduction is a key mechanism whereby cortisol is
irreversibly inactivated in the liver.
Other 5-alpha reductase substrates include progesterone and androstendione. Supplementation with progesterone in very
modest doses may compete with testosterone and reduce DHT formation. (This is more commonly used in males with
prostate issues.) Epitestosterone is also known to be an inhibitor of 5-alpha reductase (Choi 2001).
Supplements including zinc, beta-sitosterol, and various medium and long chain fatty acids (GLA, coconut oil, oleic acid)
may inhibit/reduce the activity of 5-alpha reductase. There are a variety of herbs/plant extracts which also do so, including
saw palmetto, green tea and Reishi mushroom (Grant 2012).
COMMENT REGARDING (ALPHA DHT)/TESTOSTERONE
The ratio alpha DHT/Testosterone doesn't necessarily track the component hormones i.e. the results for alpha-DHT and
testosterone can both be low or both be high yet their ratio may still be normal. The ratio simply looks at the relative
amounts of the two hormones. It would be redundant to comment on a low or high ratio when comments have already been
made regarding low or high alpha DHT and low or high testosterone. It would also add unnecessary length to the
interpretation. The reader should be able to work through the implications of low or high aDHT/T ratios by considering
aDHT and testosterone results individually.
RATIO: alpha-ANDROSTANEDIOL/beta-ANDROSTANEDIOL <= 1
The androstanediols can be formed either from 5-alpha and 5-beta DHT or from androsterone and etiocholanolone. We
measure the ratio of 3-alpha-5-alpha androstanediol to 3-alpha-5-beta androstanediol. In our database, these analytes
correlate most closely to androsterone and etiocholanolone so their ratio usually reflects the alpha-beta reductase balance
of their "parents". Usually etiocholanolone (beta) is greater than androsterone (alpha), and this carries into the
androstanediols where the alpha/beta ratio is almost exclusively less than 1 in females.
This patient's result is normal.
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ANDROSTERONE EXCRETION RATIO IS LOW
The Androsterone excretion ratio is Androsterone/(Androsterone + Etiocholanolone). The result for this ratio lies at or
below the 33rd percentile. Skovsted noted that this ratio is low in hypothyroid patients (Skovsted 1966). If the ratio is well
below the 33rd percentile the clinician should review the patient with an eye toward signs and symptoms of decreased
tissue activity of T3. If the patient is supplementing thyroid hormones the dose may be suboptimal.
A low ratio may also be seen in low body weight including anorexia nervosa(Wassif 2011). Presumably reduced thyroid
hormone activity is at play here as well, in the face of reduced calorie intake. Impairment in the ability to form the
5-alpha-reduced product androsterone due to 5-alpha reductase inhibition by pharmaceutical or natural inhibitors can also
result in a low excretion ratio.
Anything which elevates etiocholanolone, including testosterone, DHEA or progesterone supplementation, may result in a
lower ratio without necessarily indicting tissue activity of thyroid hormones. This metabolite may be elevated due to
upregulation of the activity of AKR1D1: the beta-reductase enzyme. As of 2019, the AKR family of enzymes has not been
extensively studied and its regulation is complex. Increased thyroid hormone activity (whether endogenous or via dosing of
supplemental thyroid hormones) should be considered. Early-stage obesity, insulin resistance, Metabolic Syndrome and
impairment of bile production and secretion can be involved. As these conditions become more severe, AKR1D1 can
eventually shut down due to negative feedback from CDCA.
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ESTROGENS & METABOLITES
Hormone HeatMap
HMUS07
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ESTROGENS
Analyte

Result

Estrone (E1)

8.8

5.3 - 15

ng/mL

Estradiol (E2)

2.3

2.3 - 5.5

ng/mL

Estriol (E3)

9.5

6.7 - 39

ng/mL

E3/(E1 + E2)

0.86

0.65 - 2.7

2-Hydroxyestrone (2-OHE1)

7.2

3.0 - 12

ng/mL

2-OHE1/E1

0.81

0.38 - 0.99

ng/mL

2-Methoxyestrone (2-MeOE1)

2.0

0.79 - 4.5

ng/mL

2-MeOE1/2-OHE1

0.27

0.21 - 0.55

16a-Hydroxyestrone (16a-OHE1)

3.1

2.3 - 10

2-OHE1/16a-OHE1

2.3

0.43 - 2.6

4-Hydroxyestrone (4-OHE1)

0.52

0.53 - 2.1

4-OHE1/2-OHE1

0.072

0.13 - 0.26

2-Hydroxyestradiol (2-OHE2)

0.80

0.42 - 2.8

ng/mL

2-Methoxyestradiol (2-MeOE2)

0.49

0.085 - 4.1

ng/mL

Estrone sulphate (E1-Sulphate or E1S)

16

0.45 - 2.0

ng/mL

Sum of Estrogens

35

27 - 87

ng/mL

Accession Number

Range

Units 0%

16%

33%

84% 100% %ile

66%
0.46

0.20
0.28
0.31
0.55
0.61
0.55
0.37

ng/mL

0.29
0.74

ng/mL

0.20

Range
Applied

46%

d21

20%

d21

28%

d21

31%

d21

55%

d21

61%

d21

55%

d21

37%

d21

29%

d21

74%

d21

20%

d21

1.9% d21

0.02
0.41
0.64
0.98
0.32
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41%

d21

64%

d21

98%

d21

32%

d21
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8-HYDROXY-2-DEOXYGUANOSINE (8OH2dG) - OVERNIGHT COLLECTION
Analyte
8-Hydroxy-2-deoxyguanosine (8-OH2dG)

Result
12

Range
0 - 0.43

Units 0%

16%

33%

84% 100% %ile

66%

ng/mg

0.96

96%

Range
Applied

d21

6-SULFATOXY MELATONIN (OVERNIGHT COLLECTION)
Analyte
6-Sulfatoxymelatonin

Result
44

Range
6.8 - 22

Units 0%

16%

33%

84% 100% %ile

66%

ng/mg

0.97

97%

Range
Applied

d21

CREATININE
Analyte

Result

Range

Units 0%

Pooled Creatinine

1.1

0.88 - 1.8

mg/mL

Overnight Creatinine (D)

1.4

0.86 - 1.9

mg/mL

Morning Creatinine (A)

1.2

0.68 - 2.0

mg/mL

Dinnertime Creatinine (B)

0.63

0.37 - 1.4

mg/mL

Bedtime Creatinine (C)

0.84

0.46 - 1.6

mg/mL

16%

33%

84% 100% %ile

66%
0.41

0.61

0.44

0.35

0.41

Range
Applied

41%

d21

61%

d21

44%

d21

35%

d21

41%

d21

Free steroids : USEFUL FOR DETECTION OF CONTAMINATION OF URINE BY SUPPLEMENTAL HORMONES
Analyte

Result

Range

Units 0%

16%

33%

84% 100% %ile

66%

Range
Applied

Free Estrone (via LCMSMS)

< 0.50

0.41 - 0.93

ng/mL

0.00

<DET d21

Free Estradiol (via LCMSMS)

< 0.60

0 - 0.65

ng/mL

0.00

<DET d21

Free Estriol (via LCMSMS)

< 0.50

0 - 0.60

ng/mL

0.00

<DET d21

Free Testosterone (via LCMSMS)

< 0.55

0.76 - 0.93

ng/mL

0.00

<DET d21

Total Progesterone (via GCMSMS)

0.81

0.30 - 1.5

ng/mL

51%

0.51

d21

INTERPRETATION OF RATIOS WHEN MULTIPLE ESTROGENS AND ESTROGEN METABOLITES ARE LOW
Many estrogens and estrogen metabolite results lie at or below the 33rd percentile. This pattern may be quite meaningful.
Clinicains need to remember that estrogen ratios may be less meaningful when the results making up the numerator and
denominator are low compared to cases where the ratios are composed from results that are well above the limits of
reporting.
RESULT FOR SUM OF ESTROGENS IS LOW
The result for the sum of estrogens lies at or below the 33rd percentile of the reference population.
Low Body Mass Index (BMI) / low percent body fat is often associated with low estrogens, since a percentage of estrogens
are made in adipose tissue. This is often seen in slender, athletic women who still have low estrogens despite normal or
high testosterone and/or DHEA. It follows from this that when percent body fat is normal, estrogens may be low when
testosterone and/or DHEA are low, since the precursors of estrogens are now lacking.
BMI is somewhat correlated to percent body fat especially when the BMI drops below approximately 22. For reference, this
patient’s BMI is 27 (or could not be calculated if the patient did not supply height and weight).
Use of oral contraceptives can suppress endogenous estrogen production, as can aromatase inhibitors such as Arimidex
and Femara.

Accession Number

Page 20 of 24

CHI
Management always has to be guided by the clinical presentation but would consist of addressing the factors listed above,
where possible.
ESTRONE SULFATE RESULT IS ELEVATED
The estrone sulfate result lies above the 66th percentile. Estrone sulfate may be elevated when endogenous production of
estrone is elevated. Supplementation with DHEA in males and females could result in elevated estrone sulfate. (Oral
estradiol or DHEA supplementation can result in large increases in urine estrone sulfate due to rapid biotransformation and
conjugation within the proximal small intestine.) Sulfation of estrogen may be upregulated by a number of other factors
including melatonin, Vitamin D3 and uncontrolled inflammation.
Estrone sulfate is regarded as a storage form of estrogen but there are numerous cell membrane transporters capable of
importing conjugated molecules, including sulfates, into cells. It’s conceivable that an elevated level of estrone sulfate could
be associated with a clinical picture of elevated estrogens due to intracellular regeneration of estrone in target cells.
Note that the estrone sulfate and estrone results are not additive. The estrone result reflects innate free estrone as well as
free estrone arising from hydrolysis of estrone sulfate and glucuronide. The estrone sulfate result is "contained" within the
estrone result.
BOTH ESTRIOL (E3) and 16-HYDROXYESTRONE RESULTS ARE LOW
Both the estriol and 16-alpha hydroxyestrone results are at or below the 33rd percentile. This may imply reduced activity of
CYP3A4, which is one of the principal p450 enzymes, and one of the principal enzymes involved in making
16-hydroxyestrone from estrone. Reduced activity of CYP3A4 is more likely the case when other estrogens are within
normal range.
This enzyme can be inhibited by a wide variety of prescription medications including mycin antibiotics and azole antifungals.
A list may be found at: https://pharmafactz.com/cyp3a4-enzyme-everything-you-need-to-know/. Naringenin, in grapefruit
juice, will also inhibit CYP3A4. Excess tissue activity of T3 will lower estriol and 16-hyydroxyestrone, raising
2-hydroxyestrone at the same time (Doufas 2000).
Estriol is thought to be a weak estradiol agonist, binding to the estradiol receptor and preventing estradiol from gaining
access to it. Estriol has the highest affinity for ERbeta, and is generally regarded as an antiproliferative estrogen, depending
on the tissue under consideration. Licorice contains a small amount of estriol. Siberian rhubarb extract has been shown to
be an ERbeta agonist and may exert an effect similar to estriol (Vollmer 2010).
Although estriol is considered to be the weakest of the primary estrogens, low estriol is often associated with vaginal
dryness.
COMMENTARY: 2-16 RATIO (2OHE1/16OHE!)
This ratio is not graphed on the estrogen heat map page; it is found in the bar graphs which follow the heat map. The 2-16
ratio for this patient is 2.3.
The original research on this ratio was performed with an ELISA kit which was not able to distinguish between various
2-hydroxylated estrogens. Therefore, the threshold ratio of approximately 2 pertaining to decreased risk of breast cancer
does not apply when considering data generated by mass spectrometric techniques. Prospective studies would have to be
undertaken, to determine what relationship, if any, exists between breast cancer and 2- and 16-oxidized estrones measured
by GC-MSMS or LC-MSMS.
Practitioners have also assumed that the same logic regarding the 2-16 ratio applies whether the patient is supplementing
with estrogens, or making her own, the argument being "estrogen is estrogen". It would be naive and possibly dangerous in
the long term to assume that a 2-16 ratio of 3 means the same thing when it is derived from 300/100 (supplemented case)
compared to 12/4 (unsupplementedcase). The absolute levels of the metabolites in question matter, independently of their
ratio. Markedly elevated levels of estrogens are potentially harmful, regardless of any ratio we might concoct between them.
Finally, a 2011 meta-analysis by Obi looked at all relevant published dataand concluded that although the ELISA 2-16 ratio
might be very weakly related to breast cancer in premenopausal women, it is unrelated to risk of breast cancer in
postmenopausal women(Obi 2011).
In summary, the validity of this ratio is somewhat suspect, especially when derived via GCMSMS analysis; nevertheless, for
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information purposes only, we have elected to display the ratio for the convenience of those who wish to use it.
ESTROGEN QUOTIENT: GENERAL COMMENTS
The Estrogen Quotient is defined as EQ = E3/(E1 + E2). This patient's EQ is 0.86.
In non-Caucasian populations with a low incidence of breast cancer, relative estriol excretion in urine tends to be higher, with
an EQ above unity. Conversely, in North America, Caucasian women have an increased risk of breast cancer, and they tend
to excrete relatively less estriol in urine, with an EQ closer to 0.5 (Lemon 1966, Lemon 1997).
Some authorities, notably Jonathan Wright MD, maintain that efforts should be made to increase the EQ above unity, to
decrease the risk of breast cancer. Wright notes that supplementation with Lugol's iodine will generally accomplish this
(Wright 2010). This effect may be mediated through an elevation in T3, as increasing T3 is known to raise estriol (Doufas
2000).
4-HYDROXYESTRONE RESULT NOT ELEVATED
The 4-hydroxyestrone metabolite may be implicated in breast cancer although further research is warranted. Here, the
result for this analyte is in the bottom or middle tertile, i.e. not significantly elevated.
Treatment decisions depend on the clinical presentation and history. Measures to mitigate any potential negative effects of
4-hydroxyestrone are discussed in the Interpretive Guide.
RATIO: 4OHE1/2OHE1 RESULT IS LOW
Here the result for the ratio lies at or below the 33rd percentile, indicating that there is less formation of 4OHE1 relative to
2OHE1. Even so, if the two estrone metabolites making up the ratio are somewhat elevated (consistent with high overall
estrogen production) consideration should be given to decreasing overall estrogens by attention to fibre intake, enterohepatic
recirculation and factors which may be upregulating aromatase and also driving high androgens.
PERCENTAGE BREAKDOWN OF HYDROXYESTRONES
Estrone is metabolized by hepatic Phase 1 detoxification enzymes into the hydroxyestrones. Of these, 2-hydroxyestrone
is thought to be a favorable estrogen metabolite: 16-hydroxyestrone is probably neutral: 4-hydroxyestrone is potentially
harmful as it may cause DNA damage relevant for estrogen-sensiive tissues.
The following percentages are calculated by adding up the results for the three hydroxyestrogens and calculating the
percentage of that total for each. The percentages are gender and menstrual status-specific. The range in each case is
displayed as: (20th percentile limit - 80th percentile limit).
2-hydroxyestrone: 66 %. (29% - 66%)
16-hydroxyestrone 29 % (23% - 67%)
4-hydroxyestrone 4.8 %. (6.7% - 12.6%)
ESTRADIOL-DERIVED METHYLATION RATIO
We don't report the ratio 2-methoxyestradiol/2-hydroxyestradiol because this ratio is less reliable for the estradiol
metabolites due to sensitivity considerations. Nevertheless, the same pattern seen for the estrone metabolites may also be
seen for the estradiol metabolites. Use caution in trying to correlate the estrone and estradiol methylation ratios.
COMMENT ON RATIO 2-METHOXYESTROGENS / 2-HYDROXYESTROGENS
Some 2-hydroxyestrogen is cleared by conversion to the methoxylated product, 2-methoxyestrogen. Here, it’s possible to
consider ratios for both methoxyestrone and methoxyestradiol as all components are within detection range. The
methoxyestradiol/hydroxyestradiol ratio is not tabulated.
The estrone-derived ratio is valid. An average ratio probably doesn’t warrant action. The meaning of an elevated ratio is
unclear.
A low methylation ratio may indicate a need for support of methylation pathways, since there is relatively less of the
methylated product, relative to the precursors. A proportion of these patients may benefit from supplementation with any or
all of betaine, methylated tetrahydrofolate, folate, B-12, SAMe, magnesium, B6 and MSM.
The methylation ratios are also a function of the activity of the relevant methyltransferase enzyme, COMT. Polymorphisms
which result in a loss of COMT function may therefore result in a lower ratio. Supplementation may or may not be helpful in
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these cases.
Catecholamines are also a substrate for COMT. Excessive catecholamines may compete with estrogens for COMT
catalytic "space". Measures to normalize catecholamine output may free up COMT to form more methoxylated estrogen
metabolites.
Note that supplementation with estrogens may increase the demand for methylation cofactors, and in time, deplete them,
leading to decreased "yield" of methoxyestrone relative to the parent hydroxyestrone.
8-HYDROXY-2-DEOXYGUANOSINE RESULT IS ELEVATED
The result for 8-hydroxy-2-deoxyguanosine lies above the 66th percentile. For a general discussion of this marker, see the
commentary in the Interpretive Guide.
Consideration needs to be given to reducing exposure to offending influences, implementing detoxification strategies and
supplementation with antioxidants and precursors supportive of glutathione synthesis (NAC, sulfur-containing foods).
MELATONIN METABOLITE RESULT IS ELEVATED
The result for the principal metabolite of melatonin (6-sulfatoxymelatonin) lies above the 66th percentile. Melatonin is
instrumental in maintaining proper diurnal rhythm/sleep wake cycling. There is evidence that melatonin has profound
influence on immune function in general and specifically may be protective against estrogen-sensitive cancers. Melatonin is
also a neuroprotective brain antioxidant. An elevated level of the principal melatonin metabolite has no known clinical
significance.
GENERAL COMMENT: FREE SEX STEROIDS
Most of the hormones circulate in blood as conjugates which are more soluble than non-conjugated steroids. Under normal
circumstances, there are only minute amounts of free or non-conjugated steroids in blood, with free cortisol being an
exception. The same pattern is seen in urine.
In most cases these urine levels can generally be disregarded for men and also for women not using hormones.
If women are applying sex hormones in the vicinity of the urethral meatus (the opening from which urine comes) or on the
labia minora, it's possible that these hormones will directly contaminate the urine leading to falsely elevated results. To a
lesser extent, this might also happen with vaginal application of hormones. This situation is analogous to using sublingual
hormones and then attempting to measure those hormone levels via a saliva sample: direct contamination of the sample
may occur.

George Gillson MD, PhD
Medical Director
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Note: The College of Physicians and Surgeons of Alberta considers urine steroid hormone testing and some
forms of bio-identical hormone replacement to be complementary medicine. The interpretation comments have
not been evaluated or approved by any regulatory body. Commentary is provided to clinicians for educational
purposes and should not be interpreted as diagnostic or treatment recommendations. *General treatment
suggestions can be found in the Rocky Mountain Analytical Resource Binder.
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