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Hormonal Bioldentity

A Everyone has a unique hormone balance
that enables them to function optimally

A As we age adult hormone deficiencies
become clinically relevant

A Replacing hormone deficiencies is a major
treatment modality

A Optimal lifestyle including nutrition,
exercise, and stress reduction Is an
essential simultaneous component in

maintaining your Hormonal Bioldentity



A Aging is a disease which can be
prevented, controlled and even reversed

A We are not prisoners of our genetic
destiny
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Goal of Preventive/Regenerative Medicine
HealthSpan Extension, Morbidity
Compression
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Epigenetics

A The study of changesin  gene

expression
to the under

A Change in
IN genotype

that do not involve changes
ying DNA sequence

ohenotype without a change
0 which in turn affects

how cells read the genes.
A Epigenetic clock 1 biomarker of aging

A Measures DNA methylation, histones
and other biomarkers



EPIGENETIC MECHANISMS

are affected by these factors and processes:
» Development (in utero, childhood )
+ Environmental chemicals

HEALTH ENDPOINTS

« Cancer
* Autoimmune disease
« Mental disorders

» Drugs/Pharmaceuticals * Diabetes
« Aging
Diet EPIGENETIC

‘ FACTOR

CHROMATIN .

g} METHYL GROUP

DNA methylation
Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA

| and activate or repress genes.

o HISTONE TAIL

DNA accessible, gene active

F

Histone modification

' The binding of epigenetic factors to histone “tails”

Histones are proteins around which | HISTONE | alters the extent to which DNA is wrapped around

DNA can wind for compaction and DNA inaccessible, gene inactive  histones and the availability of genes in the DNA
gene regulation. ey == , _ to be activated.



https://upload.wikimedia.org/wikipedia/commons/d/dd/Epigenetic_mechanisms.jpg
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Aging Reversal 2019

Epigenetic age - indication of biological age as opposed to
chronological age

Immunosenescence from thymic involution
Depletion of critical immune cell populations after the age of ~63
Linked to age related increases in cancer, infectious disease,

autoimmune conditions, generalized inflammation, and all Lause
mortality.
TRIIM trial (Thymus Regeneration, Immunorestoration , and

Insulin Mitigation): hGH to prevent or reverse signs of
Immunosenescence in 51 -65 year &ld healthy men.

hGH has thymotrophic and immune reconstituting effects

Since hGH can produce increased glucose and insulin(if no
attention to lifestyle) hGH was combined with metformin 500 mg
and DHEA 50 mg

Fahy G et al. Reversal of epigenetic aging and immunosenescent
trends in humans.  Aging cell . August 2019



concerns

APSA, free PSA - improved
A Testosterone no change
A Inflammation 1 CRP decreased

Alnsulin i controlled by Metformin and
DHEA

A GFR improved (no lactic acidosis with
metformin and renal failure)

A hGH side effects mild (arthralgias)
and resolved with dose adjustment



Regeneration of Thymus and Bone Marrow

Fahy G et al. Reversal of epigenetic aging and immunosenescent trends in hAgiagscell
August 2019




Epigenetic Clock - GrimAge

A 4 different epigenetic clocks | all 4 Epigenetic
clocks including GrimAge showed reversed
epigenetic aging 1 2.5 years after 1 year

A Reversal of immunosenesence

(d)

=2 p <.001

Change in (EA - A): GrimAg

3l p'=.00012]

0 6 12 18
Month from trial onset

A Lu A et al. DNA methylation GrimAge strongly predicts lifespan
and healthspan . Aging 2019 Jan 21;11(2)

A Fahy G et al. Reversal of epigenetic aging and immunosenescent
trends in humans.  Aging cell . August 2019
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Unified Theory of Wellness

AChronic Inflammation is the cause and
the effect of iliness and the diseases of
aging

AAnNti -inflammation through the
optimization of lifestyle, nutraceuticals,
Holifmonal Bioldentity, telomeres and stem
cells

AAnNti -inflammation = Wellness

AAnti -inflammation = Peak performance,
health, happiness

AAnti -inflammation = optimal stem cell
function

AAnti -inflammation = telomere
optimization



Lifestyle

1st treatment in Anti  -aging
Diet, Exercise, Stress Reduction

Health does not come out of a pill
or an injection. (but can help)

Improves epigenetics
Improves telomeres



Exercise

A Can be 10 -20 years younger than biological
age with regular exercise: aerobic, anaerobic,
flexibility
A Current data favors sprint type interval training
l nstead of c¢classic ncardi oc

A High intensity, low duration, ( Gibala M. A The

one minute workouto. 2017)
A Exercise promotes longevity and compression

g\f d)isability Into fewer years (Vita, NEJM 1998

pr

A Increased production of GH
A Increased Sense of Well Being and cognition
A Decreases Inflammation, CRP
A Prevents telomere loss




Stress Reduction

Lowers inflammation

Lowers cortisol and protects hippocampus from
damage producing cognitive impairment

Augments anti -cancer, anti -atherosclerosis
hormones -- 2-methoxy Estradiol

Prevents telomere loss

o D> o>

A Zacharia LC etal. Catecholamines abrogate antimitogenic
effects of 2 -hydroxyestradiol on human aortic vascular
smooth muscle cells.  Arterioscler Thromb Vasc Biol. 2001
Nov;21(11):1745 -50. —

A Okereke O. et al. High phobic anxiety is
related to lower leukocyte telomere length
iIn women . PLoS One. 2012;7(7)




Bio-ldentical hormones

A Defined as hormones atom for atom

identical to endogenous hormones

A Treata deficiency disease

A
A
A
A

mprove Quality of Life
Decrease Chronic Inflammation
DO not Increase cancer risk

DO not Increase heart disease risk

A Are a matter of personal choice
A Must be given by the correct route
A Are a work in progress



Bio-identical hormones to consider
for optimization

A Vitamin D

A DHEA, Pregnenolone, Melatonin
A Thyroid: T3, T4
A Cortisol

A Testosterone

A Estrogens: E1, E2, E3
A Progesterone

A Growth Hormone

A Optimal replacement considers levels
and How do you feel?




Hormonal Bioldentity Optimization
A Is a clinical specialty
A Optimal range not reference range

A When lab and clinical do not agree
clinical wins

Evolutionary Biology

A Hormone decline does not serve
any positive biological function

A Evolution is blind to events after
reproductive age (maybe)



A Eicosanoid hormones

I Regulated by Lifestyle, Diet, Insulin,
Omega 3 s, Endocrine Hormones,
Mind - Body connection, Vitamins and
Nutraceuticals

A Autocrine
A Paracrine
A Endocrine

A Lifestyle impacts hormone levels and
actions

A Lifestyle decreases inflammation
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If a shark bites you, you need
iInflammation right now

ABlood vessels constrict to stop bleeding

AFibrinogen and clotting factors increase
to stop bleeding

AWhite blood cells fight infection
APain reminds you Donod
swim with sharks




AAcute inflammation e
keeps us alive :
AChronic-inflammation =
Kills us slowly
AWhy do we have all this
inflammation anyway?z:\"




Antagonistic Evolutionary Benefit

AWhat helped our Paleolithic ancestors make it
to reproductive ageei s ki

Alnsulin Resistance 7 helped store fat and
survive famine

AAnti -inflammation  resistance i helped survive
acute Infectious disease and trauma

AThyroid resistance
I reverse T3 increased In
times of famine or stress




Basics still apply

Hormone Bioldentity optimization includes
the finishing touch on lifestyle: Nutrition,
Exercise, Stress Reduction, Anti -oxidants
and Nutraceuticals

Use hormones when necessary to treat a
deficiency disease

Bio-identical

Titrate to individual Bioldentity and clinical

response - control metabolites when
needed

Advanced treatments are backed up by
current medical literature
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http://micro.magnet.fsu.edu/micro/gallery/hormones/hormone.html

True or False?

TT= Testosterone Therapy. TD= Testosterone
deficiency

1. The condition of low T does not exist

2. Symptoms of TD do not merit treatment -
particularly decreased libido and fatigue

3. TT is risky

4. TT increases risk of VTE e.g. DVT or PE

5. TT increases risk of MI, CVA and death

6. TT causes PCa to develop or become aggressive
/. TT is experimental/investigational

8

. T decline is due to normal aging and does not
merit treatment

Morgantaler et al. Mayo Clinic Proceedings
Consensus Recommendation. 2016 6;91(7)



Testosterone Deficiency

A Half of healthy men between the
ages of 50 1 70 yr will have a
Bioavailable Testosterone level
below the lowest level seen In
healthy men who are 20 1 40 yr of
age

A Korenman SG, Morley JE, Mooradian AD,
et al. 1990 Secondary hypogonadism in
older men: its relationship to impotence.

J Clin Endocrinol Metab . 71:963 1 969.




Testosterone Deficiency Is a
lethal disease

Diabetes, Metabolic syndrome
Brain

Heart

Frailty syndrome

Bone

Inflammation

Cancer

o To To To o TIo I»



Testosterone

A Does not increase risk of prostate
cancer

A Does not cause existing prostate
cancer to grow

A Optimize treatment to match
Hormonal Bioldentity

A See testosterone today and
testosterone and prostate cancer
tomorrow
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Normalized -TT vs. No TT Hazard

Ratios
All cause mortality 44 Cl .42 -.46 p<.00001
Risk of M .76 Cl .63 -.93 p<.00001
Risk of Stroke .64 Cl .43 -.96 p<.00001

Significant but higher hazard ratios

I Normalized -TT vs. Non -normalized -TT
No difference

I Non-normalized -TTvs.No TT

Sharma, R et al. Normalization of testosterone levelis
associated with reduced incidence of myocardial infarction
and mortality in men. Eur HeartJ. 2015 Aug 6



Hypothalamus ‘-

Estradiol

omatasq Anterior

¢ Pituitary

Sperm <= Sertoli
cell



TOTAL TESTOSTERONE

ALBUMIN

TTTTT

SEX
HORMONE
BINDING
GLOBULIN




FREE TESTOSTERONE

T T
T
T i T
TTT
TTTT T
T SEX ALBUMIN

HORMONE

BINDING

GLOBULIN



BIOAVAILABLE TESTOSTERONE

T ¢ T TTT

ALBUMIN

TTTT
T T
SEX
HORMONE
BINDING
GLOBULIN



Krestosterone Deficiency
ED, Decrease ibido, Insulin
Resistance, CVD, lammation,
Grumpy old men, Can't gain
muscle, Cognitive decline

Does p t want
TRT or are there
sx of Testosterone
Deficiency?

YES

Testosterone in
optimal range?

Upper 1/4 of
25 year old

level
No TRT

Probably no
TRT

Pro te CA
t ted
No BCR

Some E“eptions
possible

Urology Eval
Cleared?

Inf ed
consent for TRT

Increased Libido,Increased
E2, Increased H and H,
Gynecc-stia
Decreased testicular volume

Decreased Sperm

Docu nt in
Chart




Its not a numbers game

A 50 yo man with sx of test deficiency
A Testosterone total 300

A Treated with testosterone cypionate
100 mg weekly or

A Testosterone cream 100 mg per day




A Follow up labs

| Testosterone 500 1 clinically feels great
OK

| Testosterone 1100 1 clinically feels
great. OK

| Testosterone >1500 - clinically feels
great 1 explore reasons



Fertility

A Baseline sperm analysis and
possible freezing

A If FSH/LH relatively high HCG
may not work



Fertility ¢ Management Options

A HCG:

I Weekly method: 2000 -5000 units subq per
week. Can divide Into 2 doses per week

I Daily method: 250 units per day = 1750
units per week

I Combined method: T  SubQ once a week
and HCG 250 units on day 5 and 6

A Clomiphene

A May maintain or increase sperm count
as above



NO

Procee

as per a

If symptomatic or
suboptim abs, does
sperm count and/or
testicular volume need
to be maintained?

YES FSH *d/or NO
L

Consider combination 2C5°0n55iderIIJCsG
ith TRT of Testo rone IM -500 Q

: daily, may use 5000
r — I
gorithm and HCG o I500 U IU Ivif ;

Monitor lab values
and symptoms as
per algorithm



Hematocrit/Hemoglobin
Elevated

A Phlebotomy or Donate a unit of blood
every 3 -6 months



DHT

A Measure or not
A5 ARI 6 s
A Zinc, Saw Palmetto, Progesterone?
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LUTS treatment options

Treatment options

Saw Palmetto + beta sitosterol
PDES5Ii 0s

Avoid 5 -alpha -reductase inhibitors
Possibly alpha blockers

Innovative procedures

Sudeep et al. A double blind, placebo -controlled
randomized comparative study on the efficacy of
phytosterol -enriched and conventional saw palmetto oll
In mitigating benign prostate hyperplasia and

androgen deficiency BMC Urology (2020) 20:86



5-alpha reductase inhibition

A Neuroactive steroids - 5-allo -pregnenolone
needed for neuronal repair and memory

A Inhibition of 5 -alpha -reductase by finasteride
Inhibits hippocampal neurogenesis

A Contributes to the pathophysiology of
depression and memory loss

A Neurosteroids are potent endogenous
modulators of the GABA receptor

A Traish AMetal.5 - alpha -reductases in human physiology: an
unfolding story. Endocr Pract. 2012 Nov -Dec;18(6):965 -75.



Estradiol - men

ADond6t have to microm

A Men need estradiol for libido,
erections, fat loss, holding onto
bone

A Approaches
iDonot measure?
I Clinically - nipple sensitivity,
gynecomastia
I Ifvery high 1T 80-100 Consider
anastrazole
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Guys Need Estrogen
Too

Higher testosterone, greater muscle size and strength
Higher estrogen, less Fat

Higher testosterone and higher estrogen, better libido
and erection function

Finkelstein JS et al. Gonadal steroids and body compaosition,
strength, and sexual function in men. N Engl J Med. 2013 Sep
12;369(11):1011 -22



Treatment
T cream 50-150 mg/day
T cypionate 50-150 mg/week

H&H > Other options: Pellets, HCG
17.5/54

Sho you
control

N YES

Follow up i months
Testosterone, E2, H & H, ?DHT

Donate/
discard 1
unit blood | =~

Continue Palmetto,

Progesterone

T level
. Libido too >1200 or
E2 very high, high or too <600

symptomatic low

Chrysin,
P4, Lose
fat

Titrate Titrate
dosage dosage

Anastrozole
0.5 mg 1-3
times per

week



PSA

Alf you get a PSA you
repeat and avoid the activities that
can falsely elevate the PSA, and save
unnecessary biopsy



False causes of an elevated serum PSA

A Digital rectal examination (DRE) elevations of
0.26t00.4 ng/mL

A Ejaculation - upto 0.8 ng/mL, return to
normal within 48 hours

A Bacterial prostatitis 7 6-8 weeks after
symptoms resolve.

A Asymptomatic prostatic inflammation

A Acute urinary retention  -decrease by 50
percent within one to two days following
resolution.

A
https:// www.uptodate.com /contents/screenin

g-for - prostate -cancer



6-1 nth

TR eck
* Fai to
abnormal? incre Free
T on cream
YES
PSA velocity >
1.0/ peat
PSA still linica
Corﬂ"nue elevated? R:sponsle?
treatment 2

Serum testing
not di ostic
Consid 4 hour
urine testing
DHTiot T
increase

Continue
treatment,
Conti once Monitor levels

cl ed




Most Reliable PCa Test to
Date

~d
Positive Negative W O ?0
Cancers 30 3
Controls 3 30
Sensitivity, % o1
Specificity, % o1

,¢.}
A Cornu, JN et al. Olfactory detection of prostate cancer by dogs sniffing
urine: a step forward in early diagnosis. Eur Urol. 2011 Feb;59(2):197 -201.




TT - Full Circle

A 1940s - many symptomatic benefits of TT i.e.
Improved angina pectoris and peripheral vascular
disease.

A Huggins and Hodges (Cancer Res 1941;1:293 -297)
testosterone activated prostate cancer (PCa) - next
/70 years.

A Radioimmunoassay in the 1970s shifted the diagnosis
of TD from clinical to blood test results.

A The fear of PCa was the primary obstacle to the
adoption of TT for decades.

A Testosterone Trials (2016) - high -quality evidence of
multiple benefits of  testosterone therapy, nearly all of
which had been recognized by clinicians by 1940.

A Morgentaler A, Traish A. The History of Testosterone and the
Evolution of its Therapeutic Potential . Sex Med Rev 2018 Apr 13.



Testosterone Is Essential for
female physiology

A Functional AR are located in almost
all tissues

A Androgen deficiency symptoms
I Anxiety, Irritability, depression
I Lack of well being, physical fatigue
I Bone loss, muscle loss
I Changes in cognition, memory loss
I Urinary complaints, incontinence
I Sexual dysfunction



Testosterone is the most abundant
biologically active hormone in women

- T (pg/ml)
- E2 (pg/ml)

600
500
400 //7 }\‘\\
300 , "
LW

Y |
100 +ec

h g : T T —8
0 | N | | I | | 1 | R

0 4 8 18 24 30 38 46 54 6
Years of Age

Glaser RL, Dimitrakakis C. Testosterone therapy in women: myths and
misconceptions. Maturitas . 2013 Mar;74(3):230 -4




CHOIICE study: BHRT

A Cardiovascular biomarkers - CRP,
Fibrinogen + other clotting factors, fasting
glucose, triglycerides, BP and health
outcomes were favorably impacted

A Transdermal Biest, Progesterone,
Testosterone and DHEA

A Stephensen , K et al. The effects of compounded
bioidentical transdermal hormone therapy on hemostatic,
iInflammatory, immune factors, cardiovascular biomarkers,
quality T of-life measures; and health outcomes in

postmenopausal women. IntJ Pharm.Compd .2013 Jan -
Feb 17(1) 74 -85.



TRT Women

Symptoms of
Relativ rogen
Deficiency (RAD)
or testosterone
deficiency?

Testos!erone

Optimal?

Testosterone Deficiency
Fatigue, Low sense of well
being, Low libido,
Forgetful/memory loss,
Abdominal fat, Weight Gain

Testosterone Excess
Acne, Oily Skin, Excessive
Sweating, Facial hair, Excess
body hair g , Increased
Libido, Scalp hair loss,
Violent/Aggressive Behavior

Consider just
DH Rx

RAD suespite
optimal T

Consider T treatment
monitoring for androgenic
side effects

Testosterone
1.25 - mg/day

0.5% -1 %

Level imal?
or a little high?
Side effects?

Clinical response
without side
effects most

important

Titrate dose



BHRT

A Establish each patients unique
Bioldentity

A Safe
A Decreases cardiovascular risks

A No increase in breast or prostate
cancer risk

A Improved Quality of Life
A Decrease Inflammation
A Improves telomere loss



Do Io Do Io Do I» Do

Know your

CRP

Fasting Insulin
Homocysteine
AA/EPA Ratio
25-0OH-D

Telomere length

Cytokines
A IL-6

A TNF alpha
A IL-1 beta

Inflam -aging numbers

<1.5
60 -90
< 15 9% short

<12 pg/l
<8 pg/l
<15 pg/l



Hormones Inflam -aging numbers 1
youthful range

A Testosterone

A Estrogens

A Progesterone

A Thyroid

A DHEAS

A Cortisol

A Growth Hormone/IGF -1



Optimized Hormonal Bioldentity

A Control Inflam -Aging

A Optimize hormones with BHRT
A Optimize telomeres

A Increased of life

A We all have to die sometime

A What will the journey be like?
A Rectangularize

A And if we delay, intervene and reverse
t he di seases of agil nge

A Increased of life as well
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New Thyroid Concepts

AReplacing T3 + T4 = better quality of life than just T4

AMany factors decrease T4 to T3 conversion including
ADieting, Stress
AZinc, selenium and iodine deficiency
Ag\m(i;’osdarone, beta blockers, phenytoin and other

AT3 and T 4 doses should be every 12 hours



New Thyroid concepts

Fix the gut first

T3 Is needed for fat loss

T3 protects against arrhythmias

T3 decreases with stress or dieting

T3 is active hormone and T4 is grormone

T4 does not necessarily convert to adequate T3

Reverse T3 reverses T3
| F AKAY202Qa oAGK2dz0 K& L2 (



New Thyroid Concepts
wlLab tests lack sensitivity
wTSH not most sensitive test
w Normal TSH getting lower all the time

wFree T3 to reverse T3 ratio IS the beglicator

wWhen all else fails, look at the patient.
wThe wide range ofeuthyroid is not optimal thyroid
wNaltrexone} thyroid inflammation and autoimmune respon

wCovid 19 and Thyroid



What do you want to

order?

ACBC, CMP, Vit D, Ferritin

ATSH = 0-4.5 milliunits/L
Not the most sensitive test

ATotal T, Free T,
AFree T T3/RT3 ratio

ATotal T, 80-230

i\
9, __
AReverse T e

~ .L\_
- ——

AThyroid antibodies
AAntithyroglobulin antibody
AAntimicrosomakntibody
AAntithyroperoxidasdanti-TPO) antibody

AGI effects study/intestinal biome
Alodine

ACortisol



Thyroid Homeostasis

Stress
AR

Physical Emotional

Hypothalamic Hypothalamic Gonad Adrenal
Pituitary Adrenal Axis Pituitary Thyroid Thyroid Axis

/GnRH
/:‘
7 ‘
£ T B £
oB g P A48
= > RS [SIRT) =20 _
[T L5 . =S ol
= 2 ® 2 <
T > c Q- d =0 w48
Qo ?o T > = 5
Ec .20 DS ES
@ 2 . £'% IS
- 0w c 'Q? ..
~ .\
B

ACTH

|

Stress hormone libido RT3¢

Competitive
Inhibitor of T3 T3



Factors That Affect

Factors that contribute to thyroid
hormone production:

Iron

Tyosine
Vitamin D
Vitamin B3
Vitamin C
lodine

Zinc Selenium
Vitamin B2
Vitamin B6

Factors that increase conversion of T4 — RT3:

+

Stress (increased nuclear factor B)

Thyroid Function

Factors that inhibit thyroid hormone
production:

Hypothalamus dysfunction

Poor T4-T3 conversion

Increased formation of reverse T3

Thyroid receptor block

Inhibition of thyroid stimulating hormone
inactivation

Fluorides and other halogens that act as
antagonists to iodine

Stress, infection, trauma, radiation, advanced
age, medications, toxins

Factors that increase conversion of T4 to T3:
Vitamins A, Band E Selenium
Zinc Potassium
Rehmannia Ashwaganda

Sleep deficit

Trauma RT3 Coleus Growth hormones
Glgten T3 Insulin Glucagon

Dairy bad fats Melatonin Tyrosine

Leptin resistance

Inflammation (oxidation, elevated cortisol & cytokin%/

Estrogen domianance
Testosterone (decrease the concentration of TGB)

Obesity N ) o
Fibromyalgia N Factors that improve cellular sensitivity
Toxins (pesticides alcohol) I \ QI', thyroid hormones:

Infections ' | AN Q"

Night shift workers 3 oNugleus o l Vitiamin A Healthy lifestyle

Liver and Kidney malfunction ‘ Mitochondria . Optimumdiet Insulin sensitivity
Diabetes | ¢ Outdoor activity Exercise

Medications ’ Zinc Younger age

Disease-free state



Differences between,land T,

AThe thyroid secretes about 80 mcg qf But only 5 mcg of
T, per day.

AT, has a much greater biological activity (about 10x) than

AAn additional 25 microg/day of, T produced by peripheral
monodeiodinationof T,



Diagnosis of Hypothyroidism

Elevated TSH, or...
w Clinical symptoms
w Free T3 below optimal range

w Free T4, TSH often normal



Basal Body Temperature

97.8¢ 98.2 Degrees = Normal

Less than 97.8 indicates sub
optimal metabolism

A = Adjunct contribution only
A = Awakening

A = Axillary

A = Alarm

A = Average of 3 days




Classification

SubClinical




Causes of Hypothyroidism

AFailure of Pituitary contrad low TSH
ASecondary (central) hypothyroidism

AFailure of Hypothalamic contrqllow TRH
ATertiary hypothyroidism

AThyroid failurec Primary hypothyroidism
AMost common

AConversion failure of T4 to T3

AReceptor uptake failure thyroid resistance
A Type 2 hypothyroidism like Type 2 diabetes

AAdrenal Insufficiency
ALowered cortisol affects thyroid production, conversion and receptor upt



AContinuum between euthyroid and hypothyroid
AContinuum between normal and elevated TSH

ADistinction between normal and elevated TSH is arbitrary

A

TSH




Hyperthyroidism
Nonintentional weight loss
Palpitations, tachycardia,
Thyroid stare/gaze
Anxiety, nervousness
Tremor or restlessness
Insomnia fatigue weakness
Increased appetite

Goiter/ enlarged thyroid
Hair loss

Skin flushing

Tongue wasting

Hypothyroidism

Family history of hypothyroidism
Nonintentional weight gain

Bradycardia

Body temperature greater than 98.2 Fahrenheit
Brain fog, poor memory

Cold intolerance

Slow movements, exercise intolerance
Facial edema periorbital edema

Thick tongue

Fatigue and weakness

Constipation

Dry or coarse skin decreased skin turgor

In females increase infertility or miscarriage,
menstrual irregularities

Hair loss, fine brittle hair and nails

Follicular hyperkeratosis of extremities

Carotenodermia(not diet associated) palms and
soles

Bilateral delayed at Achilles tendon return
Dyslipidemia

Loss of lateral aspect of eyebrows



More Hypothyroidism

AHypothyroid children now survive and pass on genes (bett
sanitation, antibiotics)

AAttracted to hypothyroid mate (same low activity lifestyle)
YR NBLINE RdzOS X @

AEnvironmental toxicity with heavy metals and other toxins.
AMore autoimmune thyroiditis

AUnder diagnosed



Thyroid-
Adrenal

ATreat adrenal fatigue nutritionally or with bidentical physiological
hydrocortisone replacement

ALow thyroid output is a stress situation and increased cortisol is the
response

AWhen treated with only T4 and lack of T3 conversjairess situation
can get worse

AThis works for a while and eventually leads to adrenal fatigue



Adrenals and Stress Response

AAcute stress

Alncreased norepinephrine

Alncreased epinephrine

Alncreased cortisol

ADisruption of circadian release of cortisol

AChronic Stress Decreased cortisol

Alncreased CVD
AElevated Blood Pressure and Heart rate
AElevated Glucose



Thyroid tests

AFree TXNormal 2.34.3pg/mL
AOptimal Upper quartile
A3.5-4.3pg/mL

AReverse T8Normal 96350pg/mL
AOptimal Lower quartile
A< 200pg/mL

AConversion factor
AT3pg/ml x 1.54 = TRmol/L



What TSH Is normal?

An Americans

AMean TSH
A1.5 without known thyroid disease
Al.4 whole population

ATPO positive
A13% whole population
A11% without known thyroid disease

Hollowell JG etal. Serum TSH, T(4), atityroid antibodies in the United States population (NHANESJITJin Endocrinl Metab 2002 87(2)489 -499.
Biondi B. The normal TSH reference range: what has changed in the last ddc@tie Endocrindetab. 2013;98(9):3588587. doi:10.1210/jc.2013760



What TSH Is optimal?
A1-1.0

AHappiest, best cognitive function, best lipids, least adip
ANo adverse effects, no atrial fib, no bone loss

Alncreased longevity with low normal thyroid function tes



Anti-thyroid Antibodies

AAnti thyroid peroxidase (TPO)
APositive in 90% HT and 70% GD

Alncidence of positive TPO iBubclinical autoimmune disease
Incidence much higher

AThyrotropin Receptor AntibodyrRAb}
APositive in 7a100% GD

AThyroglobulin antibodiesTgAbs )
APositive in 70% HT and 30% GD

AThese antibodies can be present in rAbyroid autoimmune
disease

ASensitivity and Specificity is low



Thyroid
Collide



Modulation of TPO levels

ATreat hypothyroidism with T3, T4
ASelenium 200 mcg/day2 brazilnuts daily
AOptimize lodine and Vitamin D

AReduce inflammation/gut mediated response
AGluten free diet »
AOmega 3
AProbiotics
AControl Homocysteine
ATreat Mercury toxicity



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiH4u7vl7HSAhULjVQKHbKkBOYQjRwIBw&url=http://www.functionalmedicinecolumbus.com/dysbiosis&bvm=bv.148073327,d.cGw&psig=AFQjCNFG09FXaeIIHaG0IVQMUVQeQ6pMzg&ust=1488316057212294

AFatigue

Reverse T3

ADifficulty losing fat

ABrain Fog

AMuscle aches

Alncreased
Alncreased

Alncreaseo

wit
wit
Wit

N chronic iliness CF/FM
N yeyo dieting

N heavy metals, infections, mental and

physical stress



How do you get less reverse T3?

Alncrease activity of D2 and D1 or decrease
D3

The S ence of

AEliminate physical and mental stress \

ATreat with thyroid /
AGH increases D2 and D1 activity

ATreat Selenium deficiency 4’
ATreat lodine deficiency \



T3vs T4

AArguments against T3

AShort half life, high then low levels

A'desiccated porcine thyroid" has 20% T3,
humans produce 10% T3

Al ab tests not better on combo T3, T4



Other T3 options

ALiothyronine
A5, 25, 50 mcg
A Playing with T3 option
ACompounded extended release T3
A7.5mcg, 10mcg, 12.5mcg, 22.5mcg, 37.5mcg

AT3
AShort half life- 18 hours
AGive BID or extended release

AT4 half lifec 6.7 days



Conversion Guide

(Immediate Release Capsules, (Thyroid Tablets) (Levothyroxine Tablets) (Thyroid Tablets) (Liothyronine Tablets) (Liotrix Tablets)
Sustained Release Capsules,
+/= Conversion Co-Factors)*
Compounded Desiccated, Porcine Synthetic Desiccated, Porcine Sitheﬁc Sﬁthetic

7.6meg 1.8 mcg Smcg

9.5 mcg 225 meg % grain (15 mg) 25 meg (0.025mg) % grain (16.25 mg) % grain (12.5/3.1 mcg)

19 mcg 45meg ¥ grain (30 mg) 50 mcg (0.05mg) % grain (3.5 mg) % grain (25/6.25 mcg)
28.5 mcg 6.75 mcg 75 mcg (0.075mg) % grain (48.75 mg)
B4 meg 7.92 mcg 88 meg (0.088mg)

38 mc 9 mg; 1 grain (60 my 100 mcg (0.1m 1 grain (65 m 25mc 1 grain (50/12.5 mg
42.56 meg 10.08 meg 112 meg (0.112mg)

47.3 meg 11.25 meg 125 meg (0.125mg) 1% grain (81.25 mg)
5206 meg 1233 meg 137 meg (0.137mg)

57 mcg 13.5 mcg 1% grain (90 mg) 150 mcg (0.15mg) 1 Y2 grain (97.5 mg)

66.5 mcg 15.75 meg 175 meg (0.175mg) 1 % grain (11375 mg)

76 mcg 18 mcg 2 grain (120 mg) 200 mcg (0.2mg) 2 grain (130 mg) 50 mcg 2 grain (100/25 mcg)
855 meg 20.25 meg 2% grain (146.25 mg)

95 mcg 225 meg 2% grain (1625 mg)

114 mcg 27 mcg 3 grain (180 mg) 300 meg (0.3mg) 3 grain (195 mg) 3 grain (150/37.5 mcg)
152 mcg 36 mcg 4 grain (240 mg) 4 grain (260 mg)

190 mcg 45meg 5 grain (300 mg) 5 grain (325 mg)

http://thecompounder.com/wpcontent/uploads/2015/07/thyroid.png




L ow Dose Naltrexone

Almmune system modulator

ALow doses of this opioid antagonist-§iIng QD) decrease glial
iInflammatory response

Alncrease endorphin function
Almproves T 4 conversion to active T 3
ALowers thyroid antibodies

Alncreases T regulatory cytokines and modulates TGF=Db thus
reducing THL7

APrescribe with Vitamin D and probiotics

ToljanK. 2018https://www.ncbi.nom.nih.gov>pmc
Hortoff, Kent MD. 2019
https://Indresearchtrust.org



T3 and Cardiac Health

Low Circulating T3

> | Tz myocardial
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Does thyroid replacement cause osteoporos

AMost studiesc NoO

APremenopausat No
APostmenopausa] Probably not
AProve it for yourselt follow urineNTx
ASuppressive therapy

ANo decrease in BMD in pre or post menopausal women
men

GorresG et al. Bone mineral density in patients receiving suppressive doses of thyroxine for differentiated thyroid caEindkeciMed 1996
Jun:



Thyroid Algorithm

Barrett, B., Hart, K., Jurow, A., Rothenberg, R,; Hormonal Bioldentity
(2019).



A platform to study aging and agelated
disease genes In vertebrates

CRISPR/Cas9

A\ .QQO -
Stable line >
FO chimeras
In eggs
|
<0

Modified from LopezOtin C. el at Cell (2013)



Gene Editing




Female Hormones

Keeping Your Patient
Happy. Healthy & Sexually Alive

Guidebook Includes Treatment'Algorithms & Abstracts

A B.J. Barrett, M.D., M.S., FACEP, FAAAAM
A Clinical Associate Professor

A Department of Emergency Medicine Stanford
University
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Not Just For Men!




Female Hormones

Estrogens
Progesterone
Testosterone

Delicate harmony between E and P
both antagonistic and complimentary




Female hormones

ADeficiencies can start years before menopause in
Perrmenopause
ALow libido due to low testosterone

APoor sleep, anxiety, PMS symptoms due to low
progesterone

AAt menopause ovaries no longer produce estrogen
and progesterone




Estrogen deficiency

Depressed mood

Decreased concentration

Decreased sexual desire or libido

Vaginal dryness

Excessive daytime sleepiness

{fONBaa AYyO2yuUAYySYyOS | yR
Osteoporosis, Cardiovascular disease, Dementia
Vasomotor symptoms: hot flashes, night sweats ____




Estrogen Replacement

Monitor for signssxof
estrogen deficiency o
Progesterone exces:

»

se No

estrogen deficiency ar

[ Monitor for signssxof:
Progesterone exce

/

Moderate/severe
symptomgBiest5 mg/gni,
%-1 gm daily topicall
cyclical or continuou

Mild symptomsg Start

with Biest2.5 mg/gm %2
to 1 gm daily topically,
cyclical or continuous

Monitor for signssxof ) If symptoms persisteigt
estrogen deficiency or — after 3 months considgr
Progesterone excess testing.

f Estrogen Deficiency / Progesterone Excess \

Hot Flashes Palpitations
Night Sweats Depression
Foggy Decreased Libido
Thinking Vaginal Dryness
Forgetfulness Decreased
Fatigue Energy
Excessive Daytime Sleepiness

\ Etc.. )

{ORMONAL
IDENTITY




Progesterone deficiency
Insomnia
Agitation
Irritability, aggressiveness
Anxiety, anger
Weight gain
Water retention
Headaches
Swollen or tender breasts




Progesterone deficiency

Bloating

Spotting or breakthrough bleeding
Mood swings

Joint pain

Menorrhagia

Endometriosis

Fibrocystic breasts

Insomnia




Progesterone
Replacement

Are there signs and symptoms 0
Progesterone Deficiency / Estrogen
Excess and/or are Progesterone levelg
day 21
sub-optimal?

No

Monitor for signs and
symptoms of
Progesterone Deficien
[ Estrogen Excess

—

Start Progesteron
100 mg/gm, %4 g
topically cyclical of

50¢ 200 mg oral
at HS cyclical or

continuous

I’s

—

If unable to control
symptoms in 3 monthg,
consider testing

Monitor for signs and
symptoms of e o
Progesterone Deficiengy
| Estrogen Excess

/ Progesterone Deficiency / Estrogen Excess

Agitation Water Retention
Anxiety Sleep Disturbances
Bloating Breakthrough Bleeding
Mood Heavy Menstrual Bleedi
Swings Swollen, Tender Breast
Joint Aches Etc

{ORMONAL
JIDENTITY




WHI

ATHE WRONG GROUP OF PEOPLE
(TOO LONG AFTER MENOPAUSE)

ATHE WRONG HORMONE
(SYNTHETIC)

ATHE WRONG ROUTE OF ADMINISTRENTHROHEPATIC
METABOLISM)




WHI

ATHE PROBLEMS ASSOCIATED WITH THE WHI ARE INCREASINGLY
w9/ hDbL¥»95d® ¢19{9 Lb/[]59Y ¢1I129
EFFECT OF DURATION OF EXPOSURE, AND THE INTERPRETATIO
PROVIDED BY VARIOUS EXPERTS. MANY WOMEN NEED AND WAI
HORMONE THERAPY.

12™HWORLD CONGRESS OF GYN ENDOCRINOLOGY. LEON SPEROFF MD. 2006
Langer ROKodisHN, Lobo RA, Allison MA. Hormone replacement therapyere are we now? Climacteric. 2021
Feb;24(1):3L0.doi: 10.1080/13697137.2020.1851183pub2021 Jan 6. PMID: 33403881.
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