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The Thyroid System
{ It’s All About the Gland —
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Anterior
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Negative

Saadt Thyroid-stimulating

hormone (TSH) * The body sends signals to brain to increase or decrease thyroid
hormone production

e Hypothalamus releases TRH
e Pituitary releases TSH

* Thyroid releases T4 & T3

e T4 & T3 diffuses into cells

e T4 converted to T3

* T3 binds to nuclear receptors
e Cellular metabolism

* When cells have sufficient hormone, process is turned off




The Allopathic Model

TSH Low or Normal:
not hypothyroid,
symptom
management T4 Low — Hypothyroid
and TH prescribed to
restore Euthyroid

Hypothyroid signs &
symptoms: run TSH
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Fundamental

Flaws

It assumes that hypothyroid
symptoms only occur when the

gland is dysfunctional

But, hypothyroid symptoms are
the result of low thyroid
hormone in the peripheral
tissues
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It assumes that TSH is a valid marker of
thyroid hormone status in all cells

“Current guidelines for the diagnosis and
management of thyroid dysfunction focus
primarily on the measurement of TSH, as the
most sensitive and specific marker of systemic
thyroid status, with test results interpreted
according to defined reference ranges.”

“However, serum TSH has several limitations,
and “normal” levels are not necessarily
indicative of tissue-specific thyroid hormone
status.” /

Razvi S, Bhana S, Mrabeti S. Challenges in Interpreting Thyroid Stimulating Hormone Results in the ,
Diagnosis of Thyroid Dysfunction. J Thyroid Res. 2019;2019:4106816. Published 2019 Sep 22.

doi:10.1155/2019/4106816

Fundamental
Flaws




It assumes that TSH is a valid marker of thyroid
hormone status in all cells

e “While TSH-based diagnostic interpretation may be
inexpensive (at least at the beginning of the
decision-making process) it is over-simplifying and
involves considerable risks of both false positive and

w false negative results.”

FlaWS e “The stable situation in equilibrium permits the use
e of TSH measurement for diagnostic purposes in

thyroid disease. However, concentrations of TSH and
thyroid hormones may be altered in other

physiological and pathological situations in the ’
absence of any dysfunction of the thyrotropic

control system or any of its elements” /

Thyroid Allostasis—Adaptive Responses of Thyrotropic Feedback Control to Conditions of Strain, Stress, and
Developmental Programming Front. Endocrinol., 20 July 2017 | https://doi.org/10.3389/fendo.2017.00163 ,




It assumes that hypothyroidism
begins when TSH rises above lab
range and T4 drops below lab

Fundamental range
Flaws

“Destruction of the thyroid
gland >90% leads to
hypothyroidism.” /

Frohlich E, Wahl R. Thyroid Autoimmunity: Role of Anti-thyroid Antibodies in Thyroid and Extra-
Thyroidal Diseases. Front Immunol. 2017;8:521. Published 2017 May 9. ,
doi:10.3389/fimmu.2017.00521 o




It assumes that hypothyroidism
is primarily caused by a mistake
or loss of control of the immune

Fundamental AL
Flaws

Multiple papers now indicate
Hypothyroidism is a protective |
mechanism /

hur-Fabian O. Thyroid Hormones and Cancer: A Comprehensive Review of Preclinical and Clinical
19;10:59. Published 2019 Feb 13. doi:10.3389/fend0.2019.00059 /

an hypothyroidism be a protective factor for hepatocellular carcinoma in cirrhosis?. Medicine (Baltimore). o
97/MD.0000000000019492




It assumes that TSH is the
best and sometimes only test
needed to evaluate thyroid

Fundamental BULA U347

Flaws
But literature shows TSH can
be influenced by many I
factors /
> 4
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Chatzitomaris A, Hoermann R, Midgley JE, et al. Thyroid Allostasis-Adaptive Responses of Thyrotropic Feedback Control to Conditions of Strain, Stress, and Developmental Programming. Front Endocrinol (Lausanne). 2017;8:163.
Published 2017 Jul 20. doi:10.3389/fend0.2017.00163




Main cause of aberrant TSH result:

Influences TSH secretion Interferes with the TSH test

Interferes with absorption of levothyroxine

Obesity
(especially morbid obesity) Metformin®
N Age Pregnancy
Female gender Black ethnicity
) " Can increase or decrease Alemtuzunab
Calcium, iron, or the TSH test result :
iodide supplements : .
: Lithium Dopamine agonists
Dietary soya
: Glucocorticoids
Macro-TSH ~ Diurnalor
circannual variation Rexinoids
Heterophile Abs s
(incl. HAMA) Amiodarone PPI
Autoantibodies Endocrine disruptors Interferona

Razvi S, Bhana S, Mrabeti S. Challenges in Interpreting Thyroid Stimulating Hormone Results in the Diagnosis of Thyroid Dysfunction. J Thyroid Res. 2019;2019:4106816. Published 2019 Sep 22. doi:10.1155/2019/4106816




Fundamental

Flaws

It assumes that biochemical
euthyroidism (normalization
of TSH) equates to cellular
euthyroidism

But literature shows that is
often not the case

> 4
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“A large number of hypothyroid patients, receiving adequate doses of thyroxine
supplementation, continue to complain of dissatisfaction and varied symptoms.
This review discuses the concept of tissue hypothyroidism and suggests methods of
measuring it, while calling for improvements in the medical management of

hypothyroidism.”

Why are our hypothyroid patients unhappy? Is tissue hypothyroidism the answer?
Indian J Endocrinol Metab. 2011 Jul; 15(Suppl2): S95-S98.




“Many patients complain of persistent psychological symptoms after treatment.
Others state that they do not feel normal. Some patients report inadequate weight
loss or continuous weight gain in spite of normal TSH levels. Many patients also feel

that their treating physicians are “unsympathetic and dismissive of their
symptoms.”

Why are our hypothyroid patients unhappy? Is tissue hypothyroidism the answer?
Indian J Endocrinol Metab. 2011 Jul; 15(Suppl2): S95-S98.




“Patients’ wellbeing does not seem to correlate with “biochemical wellbeing”.

““Instead in, hypothyroid patients, doses are titrated to normalize serum TSH”

because in this model .... “A normal TSH implies that the hypothalamo-pituitary
axis is in satisfactory control.”

Why are our hypothyroid patients unhappy? Is tissue hypothyroidism the answer?
Indian J Endocrinol Metab. 2011 Jul; 15(Suppl2): S95-S98.
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Management of hypothyroidism with
combination thyroxine (T4) and triiodothyronine
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What

wants.
(Lab normal TSH)
VS

What wants.

(optimal thyroid physiology)




Time for a New Paradigm



e Symptoms we associate with thyroid physiology
occur as a result of cellular events

e Thyroid hormone production is ONE part of
thyroid physiology, not THE part.

e Thyroid hormones are transported into cells
N ew through “active” transport, not simple diffusion

e The fate of thyroid hormone is not pre-
determined by glandular production, but by
cellular forces.

Paradigm

e T4 can be converted into more active T3 OR '
inactive rT3 based on cell signaling.

e T3 can be directly used by most cells, but most /
prefer to control T4 — T3 conversion internally

> 4




* The body fights to maintain serum T3 levels
— often at the expense of peripheral tissues

e T4/T3 in blood does not always correlate
with cellular levels.

New e TSH does NOT represent the thyroid
, hormone status of all cells, especially during
Pa radlgm times of allostasis

* TH transporters, deiodinases, and receptors
vary from tissue to tissue

e TH can have both genomic and non-genomic

actions /
P 4




e Thyroid hormone physiology is adaptive not
static

* In most cases changes in thyroid hormone
physiology and the resulting symptoms are
not abnormal “mistakes” but adaptations to

protect

New o .
e Bringing TSH into lab range does NOT mean

we’ve achieved Euthyroidism

Paradigm

e Thyroid physiology has two regulating
mechanisms:
e Homeostatic
e Allostatic /




“Normal”
Thyroid
Physiology

Sufficient T3
binds to cell
receptors




Hypothyroid Signs & Symptoms

e Thinning Hair & Eyebrows ¢ Elevated cholesterol

e Dry skin * Irregular Cycle
* Weight Gain e Low Libido
e Fatigue e Reduced Heart Rate

Cold Sensitivity Brain Fog

Constipation Gas, bloating & reflux

Puffy Face Reduce memory

Muscle aches & pains

Muscle weakness



HYPOTHYROIDISM

When Does
Hypothyroidism V <&
Start? | ‘/




Glandular Hypothyroidism
VS
Cellular / Tissue Hypothyroidism




Glandular Hypothyroidism

Pituitary
gland

TRH = Thyrotropin-releasing hormone
TSH = Thyroid-stimulating hormone
T3 = Triiodothyronine hormone

T4 = Thyroxine hormone

Hypothalamus

Thyroid

shutterstock.com » 174648212




eElevated TSH
elow T4

(
Dominan Less active

S, g o * Hypothyroid
. symptoms

Glandular Hypothyroidism




Cellular / Tissue
Hypothyroidism

e Normal TSH,
Normal T4

* Medical Dx =
not hypothyroid

e Hypothyroid
symptoms
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The concept of tissue hypothyroidism, or hypothyroidism at
the cellular level, has been proposed over two decades
ago, to explain the clinical paradox of symptoms, in spite

Tissue of biochemical euthyroidism with “optimal” thyroxine
- dosage. The lack of an agreed upon, simple gold standard

Hypothyr0|d ISM tool for the measurement of tissue thyroid function has

aka slowed research in this field. However, the large number of

Cellul patients who complain of symptoms suggestive of “tissue

clidlar hypothyroidism™ warrants a detailed study of this aspect

Hypothyroidism of thyroidology.

aka

N on—Thyr oidal Ka;'ra S, I;I;andelwali SK. \f/]Vhy cc;re ouhr hypothyr?oild gatients
unhappy? Is tissue hypothyroidism the answer? indian

llIness Syn drome Journal of Endocrinology and Metabolism. '
201 1;15(Suppl2):595-598. doi:10.4103/2230-
8210.83333. Y 4
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What causes
cellular / tissue
hypothyroidism?

Excessive
Cellular Stress!




What Causes
Excessive
Cellular
Stress?

Sleep
Disturbances

Microbial
Stress

Diet &
Nutrient
Imbalances




Excessive cellular
stress Is
perceived as a
threat!

Inflammation and

thyroid hormone
deactivation are

|I)

the “norma
response to a
threat.

THYROID
HORMONE
DEACTIVATION

fm@




The Cell Danger Response

Mitochondrion

2
Volume 16, May 2014, Pages 7-17 -

Metabolic features of the cell danger
response

Robert K. Naviaux & &

Show more

https://doi.org/10.1016/j.mit0.2013.08.006 Get rights and content

Under a Creative Commans license open access




“Is the evolutionarily conserved metabolic
response that protects cells and hosts from harm.
It is triggered by encounters with chemical,
physical, or biological threats that exceed the

The Ce” cellular capacity for homeostasis. The resulting
D metabolic mismatch between available resources
d nger and functional capacity produces a cascade of

changes in cellular electron flow, oxygen
consumption, redox, membrane fluidity, lipid

Response

(CDR) dynamics, bioenergetics, carbon and sulfur
resource allocation, protein folding and
aggregation, vitamin availability, metal '
homeostasis, indole, pterin, 1-carbon and
polyamine metabolism, and polymer formation.”/

> 4




What is the Cell Danger Response (CDR)?

An Archetypal Stress:
a Viral infection

2 Capillary
7 Acetate T 1 |nlammatory 1  Phospho, \ | L
| Formate, 5 £ty Acids > Glyceroand \ |
co, Sphingo Lipids
3 0:
0]
ROS, O b
HSPs, AMPs, Fission o
2
Aldehydes,
Polyamines Proteins
Amino Acids |°‘
+ Dipeptides ‘
T ATP/ADP, Eicosanoids, l
7  H,0, and Cytokines
& 8 J'
Phagocytes, CDR
D-and T-cells CNS Maintenance

8
Sicktess J-T

Behavior —> Healing

The CDR is a Coordinated,
Multisystem, “Metabolic Reflex”
Caused by an Electron Steal

Decrease oxygen consumption =
increase dissolved O, concentration

Shift from polymer to monomer
synthesis (AG; FA, AA, Dipeptides, NTs)
Stiffen cell membranes, lipid rafts

Release anti-viral and anti-microbial
chemicals

Increase mitochondrial fission and
autophagy & unfolded protein response

Change DNA and histone methylation—
chromatin structure

Mobilize endogenous retroviruses, LINEs,
and SVAs

Warn neighboring cells and call in
effector cells—the “purinergic halo”
Alter host behavior to prevent spread of

disease to kin
4

From Naviaux RK. Metabolic Features of the Cell Danger Response. Mitochondrion, 2014.










Low or normal FT4

Low FT3, High rT3

Low TT4 and TT3

R A

High or normal TSH

High or normal FT4

High FT3, Low rT3

High TT4 and TT3

Thyroid Allostasis—Adaptive Responses of Thyrotropic Feedback Control to Conditions of Strain, Stress, and

Developmental Programming https://www.frontiersin.org/articles/10.3389/fendo.2017.00163/full




Homeostasis

The tendency of organisms to
auto-regulate and maintain their

internal environment in a stable
state.




An adaptive state to shift energy
and resources to adapt to
stressors, the allostatic load, to
allow for survival, yet result in
chronic signs, symptoms, and
development of disease




The process by which thyroid

hormone physiology changes and adapts to
stress / strain to try to return the body to

homeostasis

Alterations in cellular thyroid physiology can
trigger hypothyroid symptoms




e Hypothyroid signs and symptoms often exist
before Primary Hypothyroidism is diagnosed

* Immune damage on the gland occurs before
Primary Hypothyroidism is diagnosed

e Greater than 90% gland destruction occurs
before Primary Hypothyroidism is diagnosed

Hypothyroidism occurs in the cells and tissues '

first.
/
P 4




Hypothyroid Spectrum

Homeostatic Thyroid Excess Cell Stress — Gland Destruction — Gland Exhaustion —
Regulation Immune Activation Primary

Cellular
Hypothyroidism

Hypothyroidism




1. Excessive cellular stress
e Cell Danger Response

e Shift from thyroid homeostasis to thyroid
H OW DoeS d Allostasis = Cellular hypothyroidism

TherId e Release of DAMPs and PAMPs

2. Gland destruction
e Thyroid cells perceive danger signals

Physiology

PrO b | em e Thyroid cell self-destruction and immune
5 signaling
DevelOp :  Subclinical Hypothyroidism '

3. Glandular Exhaustion — overt glandular
hypothyroidism = Primary Hypothyroidism/

> 4




How Does a Phase 1: Excessive Cellular Stress
Thyroid * Cell Danger Response

Physiology

e Shift from thyroid homeostasis to
thyroid Allostasis = Cellular
Problem hypothyroidism

Develop? * Release of DAMPs and PAMPs




How Does a
Thyroid
Physiology

Problem
Develop?

Phase 2: Gland Destruction
* Thyroid cells perceive danger signals

e Thyroid cell self-destruction and
immune signaling

 Thyroiditis / Hashimoto’s Thyroiditis
 Subclinical Hypothyroidism

/
7
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How Does a
Thyroid Phase 3: Glandular Exhaustion

* >90% gland destruction

e Overt glandular hypothyroidism
Primary Hypothyroidism

Physiology

Problem
Develop?




Deactivation of
thyroid
hormones in
your cells is a

Protective
Mechanism to
some type of




Comprehensive Health History

* Does the patient have symptoms consistent
with hypothyroidism?

* |s there a family history of hypothyroidism?

How do we
evaluate for

e Has the person ever been diagnosed with
hypothyroidism in the past?
Cellular yPOHY P

Hypothyroidism?

e Has the patient been on thyroid medication
in the past?

* |s the patient on thyroid medication and still '
have symptoms?

e |s there a history of fluctuating TSH levels? /
P 4




Comprehensive Thyroid Panel
e Full panel: TSH, T4, T3, fT4, fT3, T3U, rT3, Thyroid Ab
e TSH is not a valid marker of cellular thyroid

How do we physiology during stressed states
eva|uate for e TSH is really measure of Hypothalamic T3
e Transport mechanisms, deiodinases, and
Cel I Ula r receptors are different in central system than
Hypothyroidism'p peripheral tissues
' e Hypothalamus is much more sensitive to small
shifts in thyroid hormone '
e TSH levels can be depressed in inflammatory
and stressed states /

> 4




How do we evaluate for Cellular Hypothyroidism?




How do we
evaluate for

Cellular
Hypothyroidism?

Other lab tests that might indicate Cellular
hypothyroidism:

* CRP>1

* Increased glucose, Insulin, insulin resistance
e Elevated cholesterol

e Elevated lipid peroxides (OAT)

e Elevate cortisol, low metabolized cortisol
(DUTCH)

e Low stomach acid / Hypochlorhydria (low
protein and globulin)

e Elevated Uric Acid




Other lab tests that might indicate
Cellular hypothyroidism:

How do we * Homocysteine

evaluate for * 8 OHdG

Cellular e Low WBC
Hypothyroidism? e Elevated CoQ10

* Anemia patterns

e Compromised methylation




* |dentify cell stressors and remove or
reduce

Strategic e |dentify tissues and systems that have
Thyroid

become compromised and support

: shift in recovery from allostasis to
Solution homeostasis via modifications in diet,
lifestyle and supplemental protocols

* Monitor and manage health vs disease

/
7
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z Fitness
Respiratory
Fitness

Emotional
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How do we
support
these
patients?

Address the foundation —
Fitness factors




When we look at hypothyroidism as a
cellular process first:

* We can intervene earlier

* We can start to address cause before
pathology

Why dOES d ” e All thyroid tests matter as well as diet,

this matter? lifestyle and environment

* Treatment becomes strategic vs dolling out a
standard prescription

* We can actually improve a person's health vs '
managing their disease /

> 4
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