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f “The adrenal glands are the glands of stress but are

the first glands to fail under stressful conditions”
(Hans Selye)

~

“Alarge percentage of what we think of when we
discuss stress related problems are problems of

excessive stress responses’.
(Dr. Robert Sapolsky)
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Adrenal Gland Control of Stress Response
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SHORT-TERM STRESS RESPONSE LONG-TERM STRESS RESPONSE
1. Glycogen broken down to glucose; 1. Retention of 1. Proteins and fats
increased blood glucose sodium ions broken down and
2. Increased blood pressure and water by converted to
. kidneys glucose, leading to
3. Increased breathing rate 2 Increased increased blood
4. Increased metabolic rate blood volume glucose
5. Change in blood-flow patterns, leading and blood 2. Immune system
to increased alertness and decreased pressure may be
digestive and kidney activity suppressed
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Effects of Stress

 Life events such as divorce, job loss, relocation
and death in the family are associated with an
increased risk of breast cancer.

10,808 Finnish women assessed over 15 years.

« Immunologic function or hormone balance.
March 15t 2003 am J Epidemiol 2003;157:414-423.
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Why Physicians Do Not Re
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Adrenal Fatlgue.
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It is not looked for.

* Physicians have been taught that the
only deficiency of the adrenal glands is
Addison’s disease, near or total failure
of the adrenal glands.

* S0 unless the adrenal glands are failing
(Addison’s disease), they are not
considered in the diagnosis




Why Physicians Do Not Recognise
Adrenal Fatigue.

It is not properly diagnosed when the S&S are present.

« The common S&S of adrenal fatigue are not the
classic S&S of adrenal failure (Addison’s) and so are
not recognised by the doctor.

« Subtle endocrine disorders often do not progress to
the more classic S&S but continue as vague and
seemingly unrelated symptoms for years.

« Because of their close interrelationship, more than
one endocrine gland is often involved.

* Furthermore, the same symptoms can result from
disorders of different endocrine glands.
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Why Physicians Do Not Recognise
Adrenal Fatigue.

Laboratory tests are not properly used or understood.

 If doctors do suspect a problem with the adrenal
glands, they usually order the wrong tests.

« The usual lab tests have excessively broad reference
ranges, making accurate diagnosis difficult.

« Statistical norms are confused with physiological
norms.

« There are no reference ranges for optimal functioning
or allowance for biochemical individuality.

* Diurnal or cyclic hormonal variations may not be
provided as part of standard reference ranges.
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Salivary Diag
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 For many years saliva has been used as a
biological fluid for the detection of different
biomarkers such as electrolytes, hormones,
drugs and antibodies.

« Sample collection is non invasive, painless and
very convenient.

« Can be collected at any time, and where blood
collection is difficult or inadvisable.

« Saliva is, in effect, the specimen of choice in a
variety of health measurements
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Salivary Diagnostics
 Steroid hormone assessment from saliva allows

specific determination of biologically active or ‘free’
fraction of target hormone.

« This fraction represents 1 — 5% of the steroid total
concentration in serum.

* There is currently no reliable immunoassay for the
measurement of such ‘free’ fractions in serum

* Assays need to be extremely sensitive as the
concentration of such fractions are significantly
lower than the analyte in serum.
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Hormones in Saliva: Mode of Entry and Consequent Implications for Clinical
Interpretation
Ross F. Vining, Robynne A. McGinley, and Richard G. Symons

Assay of hormones in saliva would be more convenientthan  gonadotropin were from healthy pregnant women, all of
assay in blood, but there is no information on the route by =~ whom subsequently delivered normal infants. Gingival fluid
which hormones enter saliva, information that would provide ~ was collected from subjects with mild gingivitis by drying
insight into the clinical value of such assays. We have the gums with a tissue and applying a disposable micropi-
examined the mode of entry of various hormones into saliva. ~ pette directly to the junction between tooth and gum.
The results suggest that unconjugated steroids enter saliva  Gingival fluid was drawn into the micropipette by capillary
by diffusing through the celis of the salivary glands and that  action. Parotid saliva was obtained by placing a modified

« Unconjugated steroids enter saliva by diffusing through
the cells of the salivary glands and that their
concentration in saliva does not depend on the rate of
saliva production.

* We conclude that the salivary concentration of
unconjugated steroids reflect the concentration of free
(nonprotein-bound) steroids in plasma

may also be clinically useful. Unconjugated estriol in serum and saliva was determined
Many recent studies have been concerned with the rela- by RIA as previously described (3).
tionship between concentrations of various steroid hor- The nonprotein-bound fraction of both cortisol and uncon-

mones in saliva and plaalna} ), but there has been little jugated estriol was determined by centrifugal ultrafiltration
discussion of the route by which steroids (or other hormones) (3, 5-7) and the absolute concentration of free hormone in
enter saliva. We have examined the relation between saliva serum was then obtained by inference from the total serum
flow rate and salivary steroid concentration and between concentration.

concentrations in serum and saliva of steroid hormones, Conjugated estriol in serum and saliva was measured by
thyroid hormones, and choriogonadotropin. We believe the gt hydrolyzing the conjugates enzymically and then mea-
resulting insight into the mode of entry of steroids and other  gyring the unconjugated estriol by RIA as previously de-
hormones into saliva has important implications for the  gerihed (3). )

clinical usefulness of measuring these compounds in saliva. Human choriogonadotropin was measured by RIA with

the use of an antiserum that bound equally the whole
Materials and Methods molecule of choriogonadotropin and its beta subunit, but
Collection of Sample showed only a 10% cross reaction with human lutropin

(luteinizing hormone). The assay included a second-anti-
body precipitation step to separate free and bound hormone,

specimens were obtained from normal men and women Mﬁmmm was the In tional Ref

While chewing unflavored chewing gum, subjects collect-
ed whole saliva directly into a small plastic vial (3). Such

DX B_enova . except that those used for the studies of estriol and chorio- Thyroxin (T4) in serum was measured by RIA with use of
1agﬂ05t1C$ an antibody raised in sheep against a T4-bovine serum
o Garvan Institute of Medical Research, St. Vincent's Hospital, ~ albumin conjugate. 8-Anilino-1-naphthalene sulfonic acid
Sydney, 2010, Australia. : was added to block binding of T4 to endogenous proteins,

Received May 18, 1983; accepted July 6, 1983. and dextran-coated charcoal was used to separate bound and




Mean Diurnal Cortisol in Saliva
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Highest levels found 30 to 90 minutes after
average wake up time.
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Diurnal Rhythm of Salivary Cortisol,
different wake-up times

« Normal Cortisol
concentration in human
saliva during the day is
highly dynamic.

« Diurnal profiles of three
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£ . ‘ individuals showing typical

S s A Cortisol peak in the

g i \ morning.

E 4 \ L/o A \\ « This is not dependent upon
*Q : . _ the absolute time and not
. a1 1 u e influenced by daylight.

Time of day [h] * |tis dependent on wake-up

timing of each individual.
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BRITISH JOURMAL OF PSYCHIATRY (2004), 184, 136-141

Salivary cortisol response to awakening

n chronic fatigue syndrome

AMANDA D. L. ROBERTS, SIMON WESSELY, TRUDIE CHALDER,
ANMDREW PAPADOPOULOS and ANTHONY J. CLEARE

for CFS by a psychiatrist: included subjects
had to fulfil both of the major international
consensus criteria for CFS (Sharpe et al,
1991; Fukuda et al, 1994). Subjects then
were interviewed using the Schedules for
Clinical Assessment in  Neuropsychiarry
(SCAN; World Health  Organization,
1994) adapted for DSM-TV (American Psy-
chiarric Associarion, 1994) - suhjecrs who

had an avelucicnan: menchiaecis diaanacic

Found evidence of impaired function of the hypothalamic-
pituitary-adrenal (HPA) axis in chronic fatigue syndrome (CFS)
using a more naturalistic test undertaken in a home setting.

The HPA axis responses were not affected by the presence or
absence of comorbid depression.

Changes to the HPA axis may represent one of the biological
factors contributing to the maintenance of fatigue and other

cvvmnitnme in OCEQ
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response to awakening, measured by the
areaunder the curve.

Conclusions This naturalistic testofthe
HPA axis response to stress showed
impaired HPA axis function in CFS.

Declaration of interest MNone.

Funding detailed in Acknowledgements.
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the status of the HPA axis in CFS.

METHOD

Subjects

Patients aged 18-65 years with CFS were
recruited into the study from consecutive
referrals to the CFS clinic at King's College
Hospital, London. A total of 56 patients
agreed to participate. Patients had under-
gone thorough medical screening ro exclude
a detectable organic cause for their fatigue,
including physical examination and rele-
vant investigation, with a mini of

wrinalysis, full blood count, urea and
elecrrolyres, thyroid funcrion tests, liver
function tests, 9 a.m. cortisol and erythro-
cyte sedimentation rate. All parients
initially were interviewed using a semi-

structured interview (Sharpe et al, 1997)

LIIE WELE LRI AULLEPLESSaLLS (UL WILLLLL
two were taking additional hypnotics and
one was taking sodium valproate) and onc
was taking pizotifen for migraine. All
female subjects were tested during days 1-7
of their menstrual cycle.

The institutional ethics commitree
approved all procedures. All patients and
controls gave written informed consent.

Questionnaires

Subjects filled our the following question-
naires to assess illness characteristics: the
Chalder  Fatigue Scale (Chalder et al,
1993) and a global fatigue rating scale
(Vercoulen et al, 1997) for fatigue severity;
the Beck Depression Inventory (Beck et al,
1961) and General Health Questionnaire—
12 (Goldberg, 1972) for symproms of
depression and  anxiety; the  Symptom

Checklist (Wittenborn & Buhler, 1979)

000



Cortisol Response in CFS

5
—
- o CFS
0 -
E
£ 4 - - u Controls
.z"' e,
g p — B
E 3 " - — 250 ]
ﬁ a ,. . .
s e 8 T 200
—_— _.-' - . .
g 2 4 P 150 -
£ u (J .,
|j Py - ., 4
l i J_.r'r ™ -, I Uﬂ n
A y ™, 4
i
I i ™, 50 -
1S - i
0 F I I I T |
. " [
i

0 10 20 30 40 50 &0
Time after waking {(min)

Fig.| Responsetoawakening in patients with chronic fatigue syndrome (CFS, n=>56) and controls (n=35). The
graph shows the mean value over time; the bar chart shows the mean area under the curve (AUC), with error
bars representing the standard error of the mean. The AUC was significantly reduced in patients, and individual
values at |0 min and 60 min were significantly lower in patients (all P <0.05).

Roberts et al. British Journal of Psychiatry 2004
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Cortisol Awakening Response
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Ms Sample Report
Parkgate House

356 West Barnes Lane
New Malden

Practitioner Details

Surrey

Genova Diagnostics ( Europe ) KT3 6NB
Parkgate House
356 West Barnes Lane Client ID No: IWX500220
gew Malden Accession No:

urrey ; :
KT36NE Patients DOB_- 02/03/1975

Sample Date: 03/09/2008

Date Of Report: 04/09/2008

Salivary Cortisol and DHEA - Age Group 14 - 40

Result Increase Optimal Range
Cortisol Levels
Sample 1 00 mins 3.0 0.0 00
Sample 2 + 10 mins 4.2 1.2 L >1.8
Sample 3 + 20 mins 5.5 2.5 L = TiEHE)
Sample 4 + 30 mins 4.5 1.5 I > 4.1
Sample 5 + 60 mins 3.0 0.0 L > 2.3
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Babies inherit 9/11 mums' stress
BIBIC Pregnant women who :
NEWS witnessed the World Trade
Center attacks on 9/11
passed on biological signs
of stress to their babies,

@& It may be that stress has researchers suggest.
an effect on the developing
brain of a foetus

7?7 Scientists from Edinburgh and [ _
Professor Jonathan Seckl, New York say tests on infants |
University of Edinburgh N ' :

when .hE‘l_.f’ were a year old The women were ether in or near the
ShDWEd they had IGW Ievels c,f II||""|.r'I::'I'|C| TI'EIdE‘ Center on ':],r"ll
the stress hormone cortisol.

« Their mothers also showed low cortisol levels, a sign someone is affected by
PTSD the researchers say. (Journal of Clinical Endocrinology and Metabolism.)

» The researchers will follow the babies as the grow up to see if those with
lower cortisol levels go on to develop psychological disorders.

» Previous research, which had largely focused on children of Holocaust
survivors, also found low cortisol levels in the offspring.

* However, scientists then concluded the finding was due to the stress of
hearing their parent describe their experiences, or living with a parent who
was distressed or anxious.
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Psychone

nology (2009) 34, 1095-1100

available at www.sciencedirect.com

-227 . . .
*»’ ScienceDirect

journal homepage: www.elsevier.com/locate/psyneuen

Absence of a normal Cortisol Awakening Response
(CAR) in adolescent males with Asperger

* |n addition to abnormalities in social and communication
development, a ‘need for sameness’ and ‘resistance to
change’ are features of autistic spectrum disorders.

« Our ability to react to change is modulated by the
hypothalamic—pituitary—adrenal (HPA) axis, a feature of
which is a dramatic increase in cortisol upon waking, the
Cortisol Awakening Response (CAR).

« Whilst a significant CAR was evidenced in the control group,
this was not the case for those with AS.

« The implication is that individuals with AS may have an
Impaired response to change in their environment due to a
refractory HPA axis.

- . . G I 1 U S0 SO0 S T LU ML G U
U DlagIlOSthS ceptual impairment in ASD (Corden et al., 2008). Therefore it
Innavative Tasting for Optimal Heal * Corresponding author. Tel.: +44 1225 386081 has been proposed that defects in the HPA axis in individuals . .

fax: +44 1225 386753. with autism may underlie many of the behavioural phenom-
E-mail address: pssmjb@bath.ac.uk (M. Brosnan). ena associated with autism.




The Stress of Life

Hans Selye, 1956
« General adaptation syndrome (stress response):

« The body’s non specific response to generic
unpleasantness.

* The impact of the “usual and customary” stresses
of everyday life, as well as the cumulative impact,
over time, of unusual and extreme stress.

« The body’s ongoing efforts to restore its balance
in the face of both acute and chronic stress.
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GENERAL INFORMATION FOR PATIENTS

General:

An important part of any abnormal stress response, should include identifying and reducing the cause(s)
of stress. The body interprets physiological stressors, such as lack of sleep, imbalanced blood sugar
levels or intensive athletic training, in the same way as psychological stress due to bereavement or
divorce for example. Adrenal function is significantly influenced by blood sugar levels, therefore much of
the dietary advice below aims to stabilise levels of sugar in the blood.

Dietary:

. Never skip meals! Ensure that you eat at least every 3 or 4 hours, taking healthy snacks as
necessary. Small, regular meals help to maintain energy levels and mood, while decreasing tiredness,
irritability and fat storage.

- Avoid highly refined foods such as white bread/ pasta/ rice, chocolate, biscuits, sweets or
anything with added sugars. Hidden sugars are also included in many cereals, breads, tinned produce,
and processed/ packaged foods. Replace processed foods with the unrefined foods, such as wholemeal
bread, brown rice, oats and rye. Note that excess alcohol can also cause imbalanced blood sugar levels.
- Tropical fruit (melon, grapes, banana etc), dried fruit and fruit juices can also be very sugary,
therefore only a very limited intake of these should be allowed, Instead include other fruit such as
cherries, berries, apples and pears, which are less 'sweet'.

- Ensure plenty of protein, such as lean meat, chicken, fish, eggs, beans, lentils, nuts and seeds,
are included with each meal. Protein helps to slow the release of sugar into the blood stream.

. Stimulants such as tea, coffee and cigarettes may provide a temporary energy boost, however
these not only deplete many essential nutrients, but always reduce energy levels in the long run. Aim to
drink at least 1 - 1Yz litres of filtered/ bottled water throughout the day, which can include herbal teas.
. Nutrients that specifically support the adrenal glands are vitamin C, found in most fresh fruit and
vegetables. Magnesium is dramatically depleted in times of stress, and symptoms of a deficiency often
include fatigue, anxiety, insomnia and a predispostion to stress. Include plenty of dark green leafy
vegetables, wholegrains, nuts and seeds to supply adequate levels of magnesium. The B-complex
vitamins can help to support adrenal function, particularly vitamin B5, which directly supports adrenal
cortex function and hormone production. Sources include wholegrains, nuts and seeds.

Lifestyle:

. Good quality sleep is of utmost importance for long-term health and regeneration. Few people
can cope with less than 7 or 8 hours of sleep per night, and those who regularly undersleep are almost
always less efficient, not more. To promote proper sleep, keep regular sleeping patterns and ensure the
bedroom is dark enough with adequate ventilation. Do not work in the bedroom.

. Make sure that food is eaten in a relaxed environment, and chewed thoroughly to promote
optimum digestion and absorption of nutrients.

. Regular exercise is very beneficial for relieving stress and decreasing negative emotions such as
worry or anxiety. However in patients with significantly depleted adrenal hormones, intensive
cardiovascular exercise will further deplete adrenal reserves. Gentle exercises such as yoga, pilates,
swimming and brisk walking are all excellent alternatives and are often calming in themselves.

. Regular relaxation needs to be built into ones daily life. Reading, bathing, massage and listening
to music can promote relaxation, but watching the TV does not! Activities such as tai chi and meditation
are extremely beneficial at reducing stress.

. Counselling or other therapies may be beneficial for those having to cope in the face of severe
stressors.




Three Stages of Selye’s Stress Response. The

General Adaptation Syndrome

'FD

* First stage: Alarm stage — Heightened arousal
and mobilisation of the body’s defences in the
Interest of self-protection.

« Arousal: rapid increases in catecholamines and
slower increases in corticosteroids
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Adrenal Stress Profile
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Adrenal Stress Stage

Alarm Stage - Adapted response: This is a state of adrenal over stimulation. In most individuals after a
period of continual imbalanced and unrelieved stressors, adrenal hormone levels begin to rise. Cortisol
levels tend to rise more rapidly and earlier than DHEA as it is a more immediate responder to stress.
Chronic pain and illness, panic and anxiety disorders, family dysfunction, food or environmental allergies,
reactive hypoglycaemia or glucose intolerance (Syndrome X) are among conditions to be considered. If
levels are excessively elevated, hormone secreting tumors as well as the patient's or practitioners use of
exogenous adrenal hormones (corticosteroids e.g. prednisolone, adrenal extract) should be investigated.

Salivary Cortisol and DHEA - Age Group 14 - 40

] Inside Outside 35
Cortisol Levels Range Range
30
Sample 1 Post Awakening 28.0 | H
25
Sample 2 (+ 4 - 5 Hours) 12.5 H
20
Sample 3 (+ 4 - 5 Hours) 8.4 H
15
Sample 4 (Prior to Sleep) 6.5 H "
Total Daily Cortisol 554 | H 5
Range 21 - 41 nmol/L .
DHEA Levels Sample 1 Sample 2 Sample 3 Sample 4
12 - 22 5.0-9.0 3.0-7.0 1.0-3.0
Sample 2 (am) 1.98 H Cortisol Reference Limits - nmol/L
Hormone Reference Range (nmol/L)
Sample 3 (pm) 157 | H
DHEA Mean 0.40 - 1.47
DHEA : Cortisol Ratio 3.20 DHEA:
Cortisol Ratio 20-6.0
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Anabolic / Catabolic Balance

“Wear and Tear”
VS
“Rest and Recovery”
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Three Stages of Selye’s Stress Response.
The General Adaptation Syndrome

« Second stage: Resistance and adaptation:
Intensification of the body’s defensive efforts to
fend off (resist) the stressor or to make whatever
internal adjustments are necessary to live with
(adapt to) the stressor.

« Adaptation: sustained increases of corticosteroids
and alarm molecules, with alterations in glucose
tolerance, blood pressure, thyroid hormone, and
sex hormone metabolism

If you can'’t beat (resist) it, then join (adapt to ) it!
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 When forced to respond to continued, chronic stress
the adrenal glands enter a compensated phase in
which production of hormones is divergent.

« Because of the difference in response to ACTH, the
production of DHEA falls as Cortisol remains
elevated.

« Later phases of compensated response result in a
continued fall in DHEA production, followed by a fall
in Cortisol, leading to a state of adrenal exhaustion.

GDX ‘ Genova
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Adrenal Stress Profile

Accession No:
G_= gg‘}g‘\ﬁ iy (Saliva)
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Resistance Stage 1 - Adapted response: In general cortisol responds more rapidly to stressors than DHEA.
This usually indicates an acute stress response adaptation. If stressors cannot be identified and/or
reversed, a follow up test in 2 - 3 months is recommended. Chronic pain and illness, panic and anxiety
disorders, family dysfunction, food or environmental allergies, reactive hypoglycaemia or glucose
intolerance (Syndrome X) are among conditions to be considered. If levels are excessively elevated,
hormone secreting tumors as well as the patient's or practitioners use of exogenous adrenal hormones
(corticosteroids e.g. prednisolone, adrenal extract) or stimulants (caffeine, nicotine, drugs) should be
investigated.

Salivary Cortisol and DHEA - Age Group 14 - 40

i Inside Qutside 35
Cortisol Levels Range Range
30
Sample 1 Post Awakening 28.0 | H @

Sample 2 (+ 4 - 5 Hours) 8.5
Sample 3 (+ 4 - 5 Hours) 5.6
15

Sample 4 (Prior to Sleep) 2.2 10

Total Daily Cortisol 443 |H s (8.5 (5.6)
Range 21 - 41 nmol/L ; @

DHEA Levels Sample 1 Sample 2 Sample 3 Sample 4
12 - 22 5.0-9.0 3.0-7.0 1.0 - 3.0
Sample ) (am) 1.00 Cortisol Reference Limits - nmol/L
Hormone Reference Range (nmeol/L)
Sample 3 (pm) 0.95 oo
DHEA Mean i 0.40 - 1.47
DHEA : Cortisol Ratio 2.20 DHEA: | AT 20 -6.0

Cortisol Ratio
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Three Stages of Selye’s Stress Response.
The General Adaptation Syndrome

« Third Stage: Exhaustion, breakdown, and collapse.
No longer able to adapt, the body will collapse,
accompanied by progressive deterioration in
structure and function. Final stage of
dyshomeostasis, and chronic illness.

« Exhaustion: degenerative diseases as a result of the
adverse influence of sustained high levels of
corticosteroids and alarm molecules
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G Adrenal Stress Profile
€nova (Saliva)
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Exhaustion Stage: This is generally a state of insufficient production of adrenal hormones after multiple
years of persistent stressors with insufficient coping mechanisms. Patients usually present with fatigue,
poor energy and immune system hypofunction. They may exhibit chronic anxiety. In some patients this
represents impaired response to shorter-term stressors (i.e. overreactivity to short term stress). Adrenal
support and restoration measures, as well as identification and balancing of major stressors are indicated.
This state should not be confused with Addison's disease, which is a near absence of adrenal hormones,
and is a medical emergency.

1]
I

aAldrenc = g€

Salivary Cortisol and DHEA - Age Group 14 - 40

. Inside Outside 35
Cortisol Levels Range Range
30
Sample 1 Post Awakening 5.6 L
25
Sample 2 (+ 4 - 5 Hours) 2.2 L
20
Sample 3 (+ 4 - 5 Hours) 1.0 L
15
Sample 4 (Prior to Sleep) 0.5 L
Total Daily Cortisol Q
Range 21 - g 2.2 ‘/1—5\' 0.5
DHEA Levels Sample 1 Sample 2 Sample 3 Sample 4
12 - 22 5.0 - 9.0 3.0 - 7.0 1.0 -3.0
Sample 2 (am) Cortisol Reference Limits - nmol/L
Hormone Reference Range (nmol/L)
Sample 3 (pm) o]
DHEA Mean i i 0.40 - 1.47
DHEA : Cortisol Ratio 2.42 DHEA: | T

2.0-86.0

Cortisel Ratie
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Accession No:

Genova
Diagnostics’
Europe

Practitioner Details

Comprehensive Adrenal
Stress Profile (Saliva)

Patient Details

Ms Sample Report
Parkgate House

356 West Barnes Lane
New Malden

Surrey
Genova Diagnostics ( Europe ) KT3 6NB
Parkgate House
356 West Barnes Lane Client ID No: IWX500220
New Malden Accession No:
Surrey Patients DOB: 02/03/1975
KT3 6NE Sample Date:
Date Of Report: 08/05/2008

Salivary Cortisol and DHEA - Age Group 14 - 40

Inside Outside 35
Cortisol Levels Range Range
Sample 1 Post Awakening 8.0 L ¥
Sample 2 (+ 4 - 5 Hours) 3.5 L :
Sample 3 (+ 4 - 5 Hours) 2.6 L .
Sample 4 (Prior to Sleep) 1.2 10
Total Daily Cortisol 15.3 L s

Range 21 - 41 nmol/L

Sample 1 Sample 2 Sample 3 Sample 4
DHEA Levels 12 -22 5.0-9.0 30-7.0 1.0-30
Cortisol Reference Limits - nmol/L

Sample 2 (am) 0.35 L

Hormone Reference Range (nmol/L)
Sample 3 (pm) 0.32 L 1

DHEA Mean ; 0.40 - 1.47
DHEA : Cortisol Ratio 2.19 DHEA: i !

Cortisal Ratio I,____ z0-6.0 |

Adrenal Stress Stage

Exhaustion Stage: This is generally a state of insufficient production of adrenal hormones after multiple
years of persistent stressors with insufficient coping mechanisms. Patients usually present with fatigue,
poor energy and immune system hypofunction. They may exhibit chronic anxiety. In some patients this
represents impaired response to shorter-term stressors (i.e. overreactivity to short term stress). Adrenal
support and restoration measures, as well as identification and balancing of major stressors are indicated.
This state should not be confused with Addison's disease, which is a near absence of adrenal hormones,
and is a medical emergency.

Secretory IgA Results
Result

Analyte Normal Range Optimal Range

130 - 471 ' .

Secretory IgA 118 - 641

GDX ‘ Sglg%gtics‘
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'ence Range (pg/mL)

118 - 641




Accession No:

G

Practitioner Details

Genova Diagnostics ( Europe )
Parkgate House

Adrenal - Thyroid
Profile

Patient Details

Ms Sample Report
Parkgate House

356 West Barnes Lane
New Malden

Surrey

KT3 6NB

Genova =
Diagnostics
Europe

356 West Bames Lane Client ID No: IWX500220
gew Malden Accession No:
urrey ; B
KT3 6NB Patients DOB_. 20/03/1975
Sample Date:
Date Of Report: 09/12/2008

Salivary Cortisol and DHEA - Age Group 14 - 40

" Inside Outside
Cortisol Levels Range Range
Sample 1 Post Awakening 82 )L b
25 -~
Sample 2 (+ 4 - 5 Hours) 4.0 L
20
Sample 3 (+ 4 - 5 Hours) 2.5 L
15
Sample 4 (Prior to Sleep) 1.0 0 .' -
Total Daily Cortisol { 152 JL s = - =
Range 21 - 41 nmol/L I\ @ = {2:5) :
ple 1 ple 2 ple 3 ple 4
DHEA Levels 12-22 s0-3.0 3.0-7.0 1.0-3.0
Sample 2 {am) 0.30 L Cortisol Reference Limits - nmol/L
- Hormone Reference Range (nmol/L)|
Sample 3 (pm) 032 )L
IDHE& Mean 0.40 - 1.47 I
DHEA : Cortisol Ratio 1.86 )L DHEA:

Cortisal Ratio 2.0-6.0

Adrenal Stress Stage

Exhaustion Stage: This is generally a state of insufficient production of adrenal hormones after multiple
years of persistent stressors with insufficient coping mechanisms. Patients usually present with fatigue,
poor energy and immune system hypofunction. They may exhibit chronic anxiety, In some patients this
represents impaired response to shorter-term stressors (i.e. overreactivity to short term stress). Adrenal
support and restoration measures, as well as identification and balancing of major stressors are indicated.
This state should not be confused with Addison’s disease, which is a near absence of adrenal hormones,
and is a medical emergency.

Urine T3 (FMV) Results

Analyte Result Units Normal Range
Triiodothyronine (T3) | 138 L nmol/mol creatinine 147 - 591
Analyte Reference Range (nmol/mol)
Urine T3 i_ i 147 - 591

GDX ‘ Sglg%gtics‘
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ADDITIONAL TEST RESULTS

DEVIATIONS FROM THE NORMAL CORTISOL RHYTHM

The Morning cortisol level is below the normal range. Morning cortisol may be a good indication of peak
adrenal gland function since they represent peak cyclic activity. Low morning cortisol levels suggest a
degree of adrenal hypofunction.

The noon cortisol level is below the normal range. Noon cortisol levels may be a good indication of
adaptive adrenal gland function since they represent the adrenal glands' response to the demands of the
first few hours of the day. Low noon cortisol levels suggest a degree of adrenal hypofunction with
decreased adaptive response.

A Low afternoon cortisol is suggestive of suboptimal adrenal functioning.

DEVIATIONS IN DHEA PRODUCTION

Decreased DHEA levels may be seen in thyroid disorders, cardiovascular disease, obesity, reduced
immunity, rheumatologic diseases, and excess cortisol production, or with administration of
pharmacolegical doses of glucocorticosteroids. Low levels are indicative of a lowered capacity to endure
physiclogical or psychological stress/trauma/injury, and may present with abnormal immune response,
with increased incidence of autoimmune disease.

URINE T3 COMMENTARY

Triiodothyronine (Free T3, or FT3) represents the biclogically active fraction of total T3, the majority of
which is bound by protein carriers in the serum and is therefore inactive. T3 is 3-5 times as
physiologically active as T4, and 80% of the circulating T3 is from the peripheral conversion of T4
predominately in liver and kidney. A low urinary FT3 suggests a hypothyroid state. This can result from
inadequate production of T4 in the thyroid gland or from impaired peripheral conversion from T4,
consistent with a relative shift away from T3 production and toward reverse T3 production, an adaptive
change thought to conserve energy expenditure. (Serum T4 and/or TSH levels can provide a fuller
picture.) Decreased T3 production has been observed in states of severe calorie restriction, systemic
inflammatory conditions, and/or prolonged or severe stress. The enzyme necessary for the conversion of
T4 into T3 (5'-deicdinase) is selenium dependent. Conversion may be impaired by a selenium deficiency
or by the presence of the heavy metal selenium antagonists such as mercury, cadmium and lead.
Hypothyroidism may induce signs and symptoms such as fatigue, depression, low body temperature,
weight gain, constipation, changes in menstrual function, myxoedema, decreased memory and
concentration, muscle and joint pain, hair loss, and/or possible goiter.




Thyroid Hormone Affects
Many Organs and General Health




Who Has Thyroid Disease?

« 27 million Americans have overactive or
under-active thyroid glands, but more than
half remain undiagnosed.

* More than 8 out of 10 patients with thyroid
disease are women.

 Women are 5 to 8 times more likely than
men to suffer from hypothyroidism.

« 15 to 20 % of people with diabetes and
their siblings or parents are likely to
develop thyroid disease. (compared to
4.5% of the general population).

G Genova 0000 100000 600
Diagnostics'
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Thyrotrophin Releasing Hormone TRH

Thyroid Stimulating Hormone TSH

Calcitenin

\
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I - lodide Transport — traps iodide,
moving it into thyroid against a
gradient and then oxidises it.

Organification — lodine combines
with tyrosine to form
monoiodotyrosine (T) and/or
dioiodotyrosine (T2)

1 Coupling — two T2 form thyroxine
(T4) or one T1 and one T2 forms

d L i -
%I- #TyFOSI LS triiodothyronine (T3)

: Storage — Hormones migrate to
T4 colloid space in the centre of the
thyroid follicle. 100 days supply.

Secretion — Release of hormones
by reversing process of storage and
reversal of migration through cell
membrane

T4& TS



When the Thyroid Doesn’t Work

Hyperthyroidism

Hypothyroidism

* Too Much Thyroid Hormone “w{# * Too Little Thyroid Hormone

* Metabolism Speeds Up * Metabolism Slows Down

Gm ‘ Sglg%gtics‘
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Thyroid Regulation

Central regulation Peripheral action
+ Of the HPT axis is well * Yetthyroxine is a
understood and peripherally acting
hormone

characterised as primary
or secondary
hypothyroidism based

e T4 is converted to T3 In
the liver or kidney.

T3 binds to nuclear

on:
receptors, up-regulatin

« TSH levels from pituitary metapboiic raFt)e. | |

* T4 levels from the * 95% of all circulating T3

thyroid gland Is of peripheral origin

(liver or kidney).

| SO s 0000 100000 600
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Causes of Hypothyroidism

Failure of Control (secondary or tertiary)

Primary Failure

Failure of Conversion of T4 — T3

Receptor Uptake Failure (resistance)

Adrenal Insufficiency

GDX ‘ Genova
Diagnostics'
Innovative Testing for Optimal Health




* Most sensitive measure to diagnose
chronic thyroiditis

« Elevated in 85-90% of chronic
thyroiditis patients

« Elevated in 97% of patients with Graves
Disease or Hashimoto’s thyroiditis

e Titres fall with successful treatment of
either Graves or Hashimoto’s

GDX‘ngova‘ .... ..
Diagnostics'
Inmovative Testing for Optimal Health . . . . . . . . .




Stimulating Auto-antibodies

Auto-antibody
to receptor

N aati — TSH receptor —

[ ee. Mac ¢ <
C. ~rov

Stimulates
Hormone
synthesis

Stimulates
Hormone
synthesis

Thyroid cell

v N

e o o o®
.0' O ® e o®o
G| S0 Regulated production Unregulated over production

R i of thyroid hormones of thyroid hormones



Hashimoto’s Thyroiditis

« Autoimmune disease predominates in 30-
50 year old women HLA-DRS positive.

« Development of antibodies against
peroxidase — antimicrosomal antibodies
and anti-thyroglobulin antibodies.

* Also antibodies against TSH receptor
(mostly blocking antibodies).

* |ncreased incidence of other autoimmune
diseases (SLE, Sjogren’s).

G Genova 0000 100000 600
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Blocking Auto-antibodies (Hashimoto’s disease)

Auto-antibody
to receptor

Negative —— TSH receptor ——

Feedback
control

Stimulates
Hormone
synthesis

Stimulates
Hormone
synthesis

Thyroid cell

A4 \ 4

® O
.0’ O o® e
G S ics Regulated production Under production

e Rt of thyroid hormones of thyroid hormones



Hashimoto’s Thyroiditis

* Antibodies latch onto receptors within the
thyroid, and may switch them on to
promote over-activity, for a period of
months or years.

« But sooner or later, this goes into reverse.

* The initial over-active phase may not
occur, or is not noticed. Antibodies should
always be looked for.

 Picture of progressive deterioration. Gland
may enlarge or shrink.

G Genova 0000 100000 600
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Hashimoto’s Thyroiditis - Cortisol

* The primary source of antigenic
stimuli for the production of these
autoantibodies is likely to be gut-
derived antigens.

* Cortisol suppresses secretory
iImmunogiobulin (sigA) in the
gastrointestinal tract, which leads to
Impaired gut antigen sampling.

GDX‘ngova‘ .... ..
Diagnostics'
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Hashimoto’s Thyroiditis - Cortisol

» Cortisol alters the consistency of the
gastrointestinal mucosal barrier. The
combined result of these effects is an
enhanced immune response to gut-derived
antigens and increased translocation of
antigenic material to systemic circulation.

* Both of these processes could directly lead to
the production of antibodies that would cross
react to TSH receptors, leading to the
development of Hashimoto's thyroiditis.

GDX‘ngova‘ .... ..
Diagnostics'
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erapeutic Strategies for

Auto-Immune Diseases

* Reduce the total antigenic load:
Dysbiosis, Mycology, Parasitology
Food Intolerance assessment
Intestinal Permeability

« Calm Immune Responses:
Cod Liver Oil, Vitamin C, Quercetin
Vitamin E, DHEA (10-25 mg/d)

GDX‘ngova‘ .... ..
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THYROID INTERPRETATION GUIDELINES Case # 2 Mary

Primary Hypothyroidism is PROBABLE. The likelihood increases if serum tryglycerides 46 Y/O Fel I Ia | e

are elevated (>4.52) and the total cholesterol levels are increased (>6.22)

Some of the clinical signs of hypothyroidism include: 2002 total hyste rectomy

. Difficulty losing weight
. Mentally sluggish, reduced initiative

. Easily fatigued, sleepy during the day L FOl |Owed by excess ive

. Sensitive to cold, poor circulation {cold hands and feet)
. Chronic constipation

. Excessive hair loss and / or coarse hair Weig ht ga i n >45| bS .

. Morning headaches, wear off during the day
. Loss of lateral 1/3 of eyebrow

seasonal sadness * Pallor & dark shadows.
PROBABLE auto-immune thyroid disease. .

*S fatigue. Neck
Thyroiditis is the most common thyroid condition, leading to either hypothyroidism (Hashimoto's eve re a I u e - eC I
and sub-acute thyroiditis) or hyperthyroidism (Grave's disease). Hypothyroidism due to thyroiditis
is the most comman. Thyroiditis can present with normal, elevated, or decreased levels of thyroid S h O u Id e rS a n d Iowe r baCk

hormene at any time.

Hashimote's and Grave's disease the levels of auto-antibodies are significantly elevated. Stl'ﬁ: a nd pa I nfu I .

With sub-acute thyroiditis, the levels are usually normal or slightly increased.
Viral infection has be implicated in the etiology of sub-acute thyroiditis, including mumps virus,

coxsackievirus and adenoviruses. Bacteria also implicated include: Staph aureus, Srep ® H a nds a nd feet a IWayS

pneumaniae & Strep pyogenes.

el R R R R

Peripheral Thyroid Function CO I d ]
Analyte Optimal Range Reference Range .
) iomm “ weswa | Frontal headaches daily.

3.0 5.0

FREE T4 : FREE T3 RATIO 236 L * 3.0-5.0 ° DepreSSIOn, poor
Thyrol auto Immunny concentration & memory.

Analyte Optimal Range Reference Range
<40
THYROGLOBULIN : 110 H * 0-40 ufmL
<35
PEROXIDASE (MICROSOMAL) 385 H *0-35 Iu/mL

G Genova 0000 100000 600
Diagnostics'
Inmovative Testing for Optimal Health . . . . . . . . .




Primary Thyroid Failure - Surgery

« Similar to major trauma with lasting effects.
« Cholecystectomy (gall bladder removed)

* Hysterectomy: Followed by weight gain,
exhaustion. ? Hormonal communication
between uterus and thyroid.

 Even sterilisation, D&C or termination of
pregnancy may have this effect.

« Tonsillectomy: Shared blood supply with
thyroid. Often leads to damage.
Compensated for a while then deterioration in
function.

GDX‘ngova‘ .... ..
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Hypothyroid and Case # 2 Mary

- - - VWA Ve Vol rnPSN PN
Lipid Markers

Mesayuwd Valuss Result Refarence Range
Total Cholesterol 6.78 H  <=5.17 mmoliL
Total HDL oz, 3 0.90 L >=1.03 mmol/L
Total LDL q o, Lpgm), o 5.22 H  <=3.36 mmoliL
Total Triglycerides 4.52 H  <=2.26 mmoliL
Total VLDL pvipwi, 2, 3 0.62 <=0.78 mmol/L
Calculaied Valups
Non-HDL Cholesterol goisoy | 5.84 H  <=4.14 mmoliL
Total Cholestarol : HDL Ratio 7.5 H <=48

GDX ‘ Genova
Diagnostics'
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Hypothyroidism - Atherosclerosis

* A deposition of cholesterol within the
arteries, leading to damage and
narrowing.

« Low thyroid function is a bigger cause of
cholesterol build up than diet !

* Cholesterol levels in low thyroid patients is
almost always elevated.

 Triglycerides also elevated.
* These levels go down following treatment.

G Genova 0000 100000 600
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Hypothyroidism - Nervous Disorders

* Brain cells have more T3 receptors than
any other tissue. So proper uptake is
essential.

* Depression: 1/3 of depressed
individuals may have unrecognised
hypothyroidism.

» Loss of memory and thinking ability.

GDX ‘ Genova
Diagnostics'
Innovative Testing for Optimal Health




 Accession No:

Total Thyroid Screen

| G Diagnostics patient Details
Europe Mary
Practitioner Details
| WD L Genova Diagnostics
Parkgate House
356 West Barnes Lane Client ID No: IWX500220
New Malden Accession No:
Surrey ; .
KT3 6NB Patients DOB: 46 Years
Sample Date: 16/03/2006
Date Of Report: 18/12/2007
Central Thyrold Regulation & Activity
Analyte Reference Range

TOTAL THYROXINE (T4)

THYROID STIMULATING HORMONE

FREE THYROXINE (T4)

Petipheral Thyroid Function

Optimal Range :
150
58 154 nmnIfL

Analyte Optimal Range Reference Range
3 6.0

FREE T3 4.4 2.8 - 6.5 pmal/L
3.0 &

FREE T4 : FREE T3 RATIO 236 ) L * 3.0-5.0

Thyroid Auto Immunity
Analyte Optimal Range Reference Range
=40
THYROGLOBULIN : * 0-40 Iu/mL
<35
PEROXIDASE (MICROSOMAL) * 0 - 35 Iu/mL

Cas

)

# 2 Mary
e

« She had had multiple
tests for under-active
thyroid always ‘normal’,
by thyroid specialists.

Normal Ranges ?
Hypothyroid “?



What Is a Normal TSH Level?

* Most laboratories, the official "normal” reference range for
the Thyroid Stimulating Hormone (TSH) blood test runs
from approximately 0.5 to 5.0.

* In January 2003, by the American Association of Clinical
Endocrinologists, that doctors "consider treatment for
patients who test outside the boundaries of a narrower
margin based on a target TSH level of 0.3 to 3.0.°

« Late in 2002, National Academy of Clinical Biochemistry
reported that: "In the future, it is likely that the upper limit of
the serum TSH euthyroid reference range will be reduced to
2.5 mlU/L because more than 95% of rigorously screened
normal euthyroid volunteers have serum TSH values
between 0.4 and 2.5 mIU/L."

G Genova 0000 100000 600
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Implications for Patients

* One study found that using a TSH upper
normal range of 5.0, approximately 5% of
the population is hypothyroid.

* However, if the upper portion of the normal
range was lowered to 3.0, approximately
20% of the population would be
hypothyroid

GDX‘ngova‘ .... ..
Diagnostics'
Inmovative Testing for Optimal Health . . . . . . . . .




Causes of Hypothyroidism

Failure of Control (secondary or tertiary)

Primary Failure

Failure of Conversion of T4 — T3

Receptor Uptake Failure (resistance)

Adrenal Insufficiency

GDX ‘ Genova
Diagnostics'
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Failure of Converszon

Cortisol, DHEA/ ......... Failure T4 »T3
Cortsiol | C:D Ratiof ...... Excess T4 »rT3
Deiodinase Enzymes, ..... Failure T4 »>T3
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Accession No:

£~ = | Genova
W3 | Diagnostics
Europe

Total Thyroid Screen

Patient Details
Ms Amy

Darlrmaba Haiien
raingawe nolise

356 West Barnes Lane
New Malden

Case # 3 Amy

A 4

41Y/0 Female

Practitioner Details Surrey

Genova Diagnostics ( Europe ) K73 6NB
Parkgale Houss
356 West Barnes Lan2 Client ID No: IWX500220
gew Malden Accession No: .

ey Patients DOB: 20/03/1968 Y R e Ce t h Sto Of
KT3 6NE Sample Date: n I ry

Date Of Report: 10/08/2009

depression, suicidal
anorexia, ? bulimia.

Central Thyroid Regulation & Activity

Optimal Range Reference Reange

Analyte

77 150
TOTAL THYROXINE (T4) 110 * 58 - 154 nmol/L
1.0 2.0 :
THYROID STIMULATING HORMONE 2.5 ¥ 0.4-4.0 mU/L L4 We I g ht < 6 Sto n e .
12 20
FREE THYROXINE (T4) 16.0 * 10-22 pmol/L

« Severe symptoms of IBS.
*Obsessed with Detox.

Peripheral Thyroid Function

Analyte COptimal Range Reference Range

3.4 6.0
FREET2 O * 2.8 - 6.5 pmo .
N —— H Coffee enemas X8 daily

Thyroid Auto Immunity

for 3 years.

Optimal Range Reference Range

Analyte

THYROGLOBULIN : <20.0 * <j0 0-40 1U/mL ® H u S ba n d th reate n i n g ?
PEROXIDASE (MICROSOMAL) Commetary 0-35 1u/mL D iVO rce beca u Se Of

symptoms.

Reference range: The conventional or standard laboratory normal range designed to identify and
diagnose diseese states and pathology

Optimal range: The functional approacn, orl ientated around changes in physiclogy and not pathology.

Th i resy il i na {—n-\{—nr ranose, increasing tha =hil h tn detert natiante jikh chanase in nh\ cinlanical
resuiis n range, INCreasing tne 20Nty o O8TECT DEUENTS WITn CNENgEes In pNYSICICoICa

ﬁ_lnctlon

Reported By: NRA
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Accession No:

Genova Adrenal Stress Profile
Diagngstics" (Saliva) Case # 3 Amy

urope f’_atl-ent Details ) g
Ms Amy
41Y/0 Female
356 West Barnes Lane
. - New Malden

Practitioner Details Surrey

Genova Diagnostics ( Europe ) KT3 6NB

Parkgale House

356 West Barnes Lane Client ID No: IWX500220

QEW Malden Accession No:

KT ehB e o 20/03/1988 o Long term severe

Date Of Report: 10/08/2009

Salivary Cortisol and DHEA - Age Group 41 - 50 S t r e S S .

. Inside Outside S
Cortisol Levels Range Range E I "
3 . ted Cortisol
Sample 1 Post Awakening 35.6 H eva e O ISO
25
Sample 2 (+ 4 - 5 Hours) 10.5 JH 1 1 14
20 INNIDITION O O
Sample 3 (+ 4 - 5 Hours) 5.4
15 .
Sample 4 (Prior to Sleep) 4.2 H - CO nve rS I O n
Total Daily Cortisol 557 |H = 5.4 "
e  Production of rT3.
Sample 1 Sample 2 S le 3 S 1 -‘-Il
DHEA Levels 12 - 22 5.0-9.0 3.0-7.0 1.0- 3.0
Sample 2 [am) 0.15 L Cortisol Reference Limits - nmol/L I|
Hormone Reference Range {(nmoi/jL)}
Sample 3 (pm) 0,10 | L — ]
DHEA Meen @? : 0.30 - 1.00 |
DHEA : Cortisol Ratio 0.22 | L DHEA: | :
Certisol Ratio .@, L 1.0 4.0 |

Adrenal Stress Stage

Resistance Stage 2 - Maladaptation: This is a relatively rare scenario. In general this pattern would indicate
a state of long term stressors depleting adrenal reserves in the face of an acute stressor causing an excess
cortisol response. Chronic pain and iliness, panic and anxiety disorders, family dysfunction, food or
environmental allergies, reactive hypoalycaemia or glucose intolerance (Syndrome X) are among conditions
to be considered. IT levels are excessively elevated, hormone secreting tumors as well as the patient's or
practitioners use of exogenous adrenal hormones (corticosteroids e.g. prednisolone, adrenal extract) or
stimulants (caffeine, nicotine, drugs) should be investigated.
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Take away one iodine atom and we have:

NH2

|
HO - D .0- D - CH2>—C— COOH
|

H
(T3) 3,5,3-tri-iodothyronine
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Take away a different iodine atom and we have:
NH:2

|
HO - D .0- D - CH2—C— COOH
|

H
(rT73) 3,3,5 -tri-iodothyronine
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Reverse T3

rT3 is the inactive form of T3. Has about
5% the activity of T4

Manufactured by the body for the recycling
of Excess T3, T4 & lodine

Causes of raised levels of rT3:
Stress
lliIness, Starvation

Excess Adrenal Oestrogen

G Genova 0000 100000 600
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Reduced T3 \ Increased rT3

elmmune activation ’Agif‘g
IL-6, TNE-a, IEN -Fasting
-High Cortisol Stress

eHigh Catecholamines =Prolonged lliness
-High Free Radicals -Tox!c Metal Exposure
eDiabetes (IDDM)

\_ / \- _/
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5’- Deiodinase Inhibitors

Selenium deficiency

Cd, Hg, Pb toxicity — Se antagonists
Stress — elevated Cortisol

Chronic illness

Inadequate protein, excess
carbohydrate

Compromised liver or kidney
Impaired glucuronidation
Impaired sulphation ?



5’- diodinase ° 5 - diodinase
Se Dependent ® Se Independent

'- diodinase

CAr NAanAarnAAant
OC UCcpCliuciit

5 - diodinase
Se Independent
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Case # 3 Amy

A 4

41Y/0 Female
AN A Comprehensive Thyroid Assessment
Gi ‘ Genova

Diagnostics’
Patient: Amy Order Number: 90080181
Completed: June 13, 2007
DOB: 41 years Received: June 08, 2007
Sex: F Collected: June 04, 2007
MRN: 0001054579 Route Number: A074786

Periphersl Thyroid Fanction

Free T3 h Reverse T3

Ref Range Ref Range
pmol/L 2.8 6.5 ng/dL

Histograms represent idealized data based upon large populations
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Causes of Hypothyroidism

 Failure of Control (secondary or tertiary)
* Primary Failure

 Failure of Conversion of T4 — T3

* Receptor Uptake Failure (resistance)

« Adrenal Insufficiency

GDX ‘ Genova
Diagnostics'
Innavative Testing for Optimal




Causes of Hypothyroidism
Receptor Uptake Deficiency

* Resistance at Receptor Site

* Reduction of Receptors or Desensitisation
* Environmental Toxins e.g. fluoride, mercury
* Prolonged lliness

» Genetic Predisposition

GDX ‘ Genova
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Innovative Testing for Optimal Health




G*

REVIEWS

Novel insights into thyroid hormones from the
study of common genetic variation

Colin M. Dayan and Vijay Panicker
.&bsl l|Elf t fthy dh ormones in indivi d al tiss del ermine dbyma yf ctor bey dlh 2ir Serum

Effects of thyr0|d hormones in |nd|V|duaI tlssues are
determined by many factors beyond their serum levels,
including local deiodination and expression and activity of
thyroid hormone transporters.

intriguingly, most of these associations are independent of
serum thyroid hormone levels, which highlights the importance
of local regulation of thyroid hormones in tissues.

Future research might reveal novel roies for thyroid hormones
In obesity, cardiovascular disease, osteoporosis and
depression and could have implications for interpretation of
thyroid function tests and individualization of thyroid hormone
replacement therapy

(ue lI a hi L,] specificily lor thy Jl e:-i}ur E SUIT- (THRs), and lissue-specific I1I n Lhe distri l ation Endocrinology.
m.\rlzel 1 Ta bl 1. The activ t lth l 15p0. t and levels o ttl Iﬁ ent isofor HHRs Aol g
1y given tissue is likely to he 1\  factor I ter, g retinoic acid and other coregu l itor molec J
another level of local variation.® l'igure 1 sumr Street, Bristol
8en0\fat Compaling Tterests key steps between thyroid hormone release and its effects H‘ ‘L‘ltl
lagrlos ICS hhhhhhhhhh no interests in individual lissues. bristel.ac.uk ’ f"’h . .

valive r Dptim: -
o

NATURE REVIEWS | ENDO 0GY VOLUMES | APRIL 2009 | 211



Table 3 | Association of deiodinase SNPs and serum thyroid hormone parameters

SNP Free T, level T,orfreeT, T,:T, ratio IT, level TSH level
level
P e ——

in the DIO1 gene

rsiil 4 41318 Increased Decreased Mo effect seen

rs120950804 No effect seen  Increased Results of association rT,:T, ratio decreased  No effect seen
not published

rs22355441 Decreased Increased Increased Decreased No effect seen
rs2250T41=-15.17-19 No effect seen  No effect seen No effect seen No effect seen MNo effect seen
rs1288530017 Decreased? No effect seen Increased? Decreased? MNo effect seen

In the DIO3 gene

rs345006%= No effect seen No effect seen No effect seen MNo effect seen Mo effect seen

®Early, not replicated findings. Abbreviations: rT,, reverse T,; SNE' single nuclectide polymorphism.

« Convincing evidence indicates a role of type 1
lodothyronine deiodinase (D1) in determining the serum
T4:T3 ratio

* Preliminary evidence suggests associations between D2
variants and hypertension, psychological well-being and
response to T3 or T4 treatment.

G Genova 0000 100000 600
Diagnostics'
Inmovative Testing for Optimal Health . . . . . . . . .




lodine L-tyrosine
Se Fe Zn Mn Mo } T3
Vitamins E & A

aaaaa—

5’ - delodinase 4
Dioxins
PHAHSs | A A Stress

Infection, fever
Chronic illness

¢

R <
y N

Severe dieting
Low protein

Commiphora Se, Zn Carb withdrawal
Mukul Cu, Mg
Guggulsterones VItE & C
A Negative effect A\ positive effect
G Soatics 0000 000000 00




Causes of Hypothyroidism

Failure of Control (secondary or tertiary)

Primary Failure

Failure of Conversion of T4 — T3

Receptor Uptake Failure (resistance)

Adrenal Insufficiency

GDX ‘ Genova
Diagnostics'
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Causes of Hypothyroidism
Adrenal Insufficiency

Weakened Adrenal Response damages:

Thyroid Hormone Production
T4 » T3 Conversion

Poarantnr | h'l'GIIQ
|\UUUHLU| UHL

Tissue Response
Adrenal Oestrogen Production Balance

®
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Adrenal & Thyroid Connection

* If thyroid hormone is not being produced
nothing works properly — including the
adrenal glands.

« Compounded by the fact that low thyroid
output is a stress inducing situation.

* To cope with low thyroid output, the
adrenals increase the level of cortisol.

 In time the adrenals begin to fail leading
to low adrenal reserve.
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Adrenal & Thyroid Connection

* General health, nutrition, lifestyle and other
stresses all play a part.

* The length of time the thyroid problem has
gone on for and how badly.

« The cause of the deficiency: Surgery & 1131 a

nnr’rlmllnr nrnhlpm for adrenal alands

WAl WiINWVWIWAL Iul INANS =

* Supplementary thyroid hormone may itself
cause stress if the system cannot cope, by
using wrong dose or ignoring adrenal support.
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Adrenal & Thyroid Connection

* Thyroxine T4 has to be converted to active T3 by
action of 5’-deiodinase enzymes.

* In low adrenal reserve this process fails leading to
toxic build up of unused and unstable T4.

* T3 has to be taken up by receptors within the cell
wall, this uptake is degraded in adrenal
insufficiency.

* The receptors become dormant or may disappear
or become resistant.

 Evenif T3 is available, the system can become

toXic.
G| Genova 00000 00

et 000" 0000 0000
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Adrenal & Thyroid Connection

* The optimal functioning of the adrenal
glands is absolutely vital for correct Thyroid
function.

« Equally as important is to provide adrenal
support when low adrenal reserve is present.

e The fglll Ire nf fhyrnlrl Qi |pn|nmnn1‘9hnn to

THINI TWUARVIWVIE ]

restore normal health may well be due to a
adrenal problem.
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CLINICAL RESEARCH

Thyroid Insufficiency. Is TSH Measurement the Only
Diagnostic Tool?

W. V. BAISIER MD,' I. HERTOGHE MD? anp W, EECKHAUT MD’

Results: A score of the 8 main symptoms of hypothyroidism, serum
thyroxine radio-immunoassay (T4-RIA), serumT4-RIA/thyroid binding
globulin (TBG), 24h urine free triiodothyronine(T3) were considered before
and after treatment.

The score of these 8 main symptoms is a reliable expression of their illness
in 97% of hypothyroid patients.

24h urine freeT3 correlates better with the clinical status of hypothyroid
patients than serum T4-RIA, and even better thanT4-RIA/TBG.

Other investigators were unable to find any correlation between serum
thyroid stimulating hormone (TSH) or serum freeT4 and thyroid symptoms.
The dosage of natural desiccated thyroid (NDT) has a correlation with 24h
urine T3.

Conclusions: In this study symptoms of hypothyroidism correlate best with
24h urine freeTa3. __

hormone (TSH) test, even the third generation procedure, as well as the serum free
thyroxine (T4) test, correlate poorly with the clinical status of the thyroid diseased patient.
Therefore, we are interested in showing that another test, the 24 h urine free triiodothy-

ronine (T3) test, correlates well with the symptoms of thyroid disease. We started by :
Genova composing a list of generally accepted symptoms upon which to rely as an objective base [
Diagnostics’ reflecting the clinical status of the patient. We soon noticed that, from this extended list, a
HRGvse o e Cisiner Souh small series of the most frequently seen symptoms could be isolated. As a test for the ; . ...

reliability of our views, we compared this restricted list of main symptoms before and after



Accession No

= | Genova Thyroid Hormones
G‘ Diagnostics’ 24 Hour Urine

iirnne . as s e s i

The diagnosis of hypothyroidism is usually made almost exclusively from measurements of TSH and T4
levels found in blood tests. However this method is thought to be largely ineffective at diagnosing cases of
mild hypothyroidism, more accurately termed 'thyroid dysfunction'. Hormone levels in urine, assesses
tissue exposure to thyroid hormones over a 24-hour period. The urine thyroid test therefore serves as a

valuable tool for detecting those patients that are suffering from thyroid dysfunction that may otherwise go
undetected through standard blood tests.

Urine Thyroid Hormones

Analyte Result Units Normal Range
Results & Ranges - Adult
Urine Volume 1000 mL 600 - 2500
Triiodothyronine (T3) 890 pmol/24h 592 - 1850
Analyte Reference Range (pmol/24h)
"""" T
Urine T3 _____5 592 - 1850
Thyroxine (T4) 1060 pmol/24h 347 - 1994
Analyte Reference Range (pmol/24h)
T |
Urine T4 i @ 347 - 1994
T3 : T4 Ratio 0.8 Ratio 0.50 - 2.00
The diagnosis of hypothyroidism is usually made almost exclusively from measurements of TSH and T4
levels found in blood tests. However this method is thought to be largely ineffective at diagnosing cases of
mild hypothyroidism, more accurately termed 'thyroid dysfunction'. Hormone levels in urine, assesses
tissue exposure to thyroid hormones over a 24-hour period. The urine thyroid test therefore serves as a
valuable tool for detecting those patients that are suffering from thyroid dysfunction that may otherwise go
undetected through standard blood tests.
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Urine Thyroid Hormones
Analyte Result Units Normal Range

Results & Ranges - Adult

Urine Volume 1000 mL 600 - 2500
Triiodothyronine (T3) 450 L pmol/24h 592 - 1850
Analyte Reference Range (pmol/24h)
Urine T3 : ' 592 - 1850
Thyroxine (T4) 300 L pmol/24h 347 - 1994
Analyte Reference Range (pmol/24h)
Urine T4 ' 347 - 1994
T3 : T4 Ratio 1.5 Ratio 0.50 - 2.00

- Commentay

Free T3 (FT3) is measured to be below the reference range, indicating functicnal hypothyroidism. FT3
measures the biologically active fraction of total T3, the majority of which is bound by protein carriers in
the serum and is therefore inactive. T3 is 3-5 times as physiologically active as T4, and 80% of the
circulating T3 is from the peripheral conversion of T4 predominately in the liver and kidney./Low FT3 in
conjunction with a low FT4 is indicative of hypothyroidism in which the thyreoid gland is simply not
producing adeguate levels of thyroid hormone. Decreased T3 production has been observed in states of
severe calorie restriction, systemic inflammatory conditions, and/or prolocnged or severe stress. The enzyme
necessary for the conversion of T4 into T3 (5'-deiodinase) is selenium dependent. It can be impaired by a
selenium deficiency or by the presence of the heavy metal selenium antagonists such as mercury, cadmium
and lead.

Reported By: NRA
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Urine Thyroid Hormones
Analyte Result Units Normal Range

Results & Ranges - Adult

Urine Volume 1000 mL 600 - 2500
Triiodothyronine (T3) 450 L pmol/24h 592 - 1850
Analyte Reference Range (pmol/24h)
" |
Urine T3 E : 592 - 1850
Thyroxine (T4) 860 pmol/24h 347 - 1994
Analyte Reference Range (pmol/24h)
Urine T4 : 860 ' 347 - 1994
T3 : T4 Ratio Q.5 Ratio 0.50 - 2.00

- Commentary

Free T3 (FT3) is measured to be below the reference range, indicating functional hypothyroidism. FT3
measures the biologically active fraction of total T3, the majority of which is bound by protein carriers in
the serum and is therefore inactive. T3 is 3-5 times as physiologically active as T4, and|80% of the |
circulating T3 is from the peripheral conversion of T4 predominately in the liver and kidney|/Low FT3 in
conjunction with a normal FT4 may indicate a peripheral hypothyroidism, and a relative shift eway from T3
[ production and towards reverse T3 (rT3) production:|an adaptive change designed to conserve energy
expenditure. Decreased T3 production has been observed in states of severe calorie restriction, systemic
inflammatory conditions, and/or prolonged or severe stress. The enzyme necessary for the conversion of T4
into T3 (5'-deiodinase) is selenium dependent. It can be impaired by a selenium deficiency or by the
presence of the heavy metal selenium antagonists such as mercury, cadmium and lead.

Reported By: NRA
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Urine Thyroid Hormones
Analyte Result Units Normal Range

Results & Ranges - Adult

Urine Volume 1000 mL 600 - 2500
Triiodothyronine (T3) 750 pmol/24h 592 - 1850
Analyte Reference Range (pmol/24h)
Urine T3 . 592 - 1850
Thyroxine (T4) 300 L pmol/24h 347 - 1994
Analyte Reference Range (pmol/24h)
Urine T4 ' 347 - 1994
T3 : T4 Ratio 2.5 H Ratio 0.50 - 2.00

- Commentay |

Free T4 (FT4) is measured to be below the reference range. FT4 measures the biologically active fraction of
total T4, the majority of which is bound by protein carriers in the serum and is therefore inactive FT4 in the
urine is actively reabsorbed as it passes through the kidneys whereas FT3 is actively secreted.|This may
represent a mechanism by which FT4 can be conserved when there is insufficient or a barely adequate

supply.

A low FT4 in urine may therefore represent a state of lowered T4 production.

Drug causes of decreased T4 include: Exogenous androgens, Anti-convulsants, Salicylates, Exogenous T3,
Anti-coagulants, Lithium therapy, Moderate or severe iodine deficiency, large doses of inorganic iodide.

Other conditions associated with decreased T4 levels include: Chronic liver disease, Protein malnutrition,
Nephrosis, Severe nonthyroid illness, Pituitary insufficiency, Pregnancy third trimester
Reported By: NRA
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Thyroid Patient Advocacy UK
Dismissal of all other assays?

« There is a large body of evidence to support the
use of 24 hour urine testing for thyroid dysfunction.

« Excellent papers are available to point out their
efficacy but have been ignored.

* Analytical and clinical validation has been shown to
anyone who will read it, or listen.

* The 24 hour urine thyroid function test is generally
to be preferred over standard serum TFT because
it shows the amount of thyroid being used, not
simply how much is there — and perhaps not being
used.
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Available online at www.sciencedirect.com

*. ScienceDirect Phytomedicine

www.elsevier.de/phymed

Lycopus europacus (Gypsywort): Effects on the thyroidal parameters
and symptoms associated with thyroid function

A-M. Beer"*, K.R. Wiebelitz*, H. Schmidt-Gayk""

* An observational study yielded no noticeable changes of
thyroid parameters in the serum of humans treated with
Lycopus europaeus, whereas a reduction of tachycardic
episodes and an improvement of vegetative and psychic
complaints was observed.

 The T4 excretion in urine is significantly increased in the
Lycopus europaeus group as compared to the control

group.
» This study shows for the first time a measurable change
of thyroid-related hormone parameters in human beings.

*Corresponding author. Tel; +492324 396487, §
fax: + 49 2324 306497, ! -
“mail address: andre.beer(@ Klinik- bl Beer). heart. In these experiments with

extract TSH and thyroid hormone levels

inkenstein.de (A.-M.
Lycopus
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Check list

* Thyroid function
 Adrenal function
e Sex hormones

« Comprehensive Digestive Stool Analysis
-‘leaky gut’ & dysbiosis, malabsorption

* Food allergies and intolerances
* Poor liver detoxification.
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To quote just one patient:

“The ignorance, arrogance and incomprehension of the
medical doctors | have been subjected to in my search for
diagnosis and treatment leaves me incandescent with rage.
Even as a qualified health professional working for a major
DGH | remain powerless to prevent the cumulative long
term health risks associated with lack of treatment; | am
voiceless, neutered, patronised, and crawling day-to-day
through what used to be my vital and colourful life. | would
give everything | have for an open minded and creative
diagnostician, and more for a little compassion, but this

medic. God help us all.”

Thank You!
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