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Thyroid HormoneThyroid Hormone

•• Affects every cell in bodyAffects every cell in body
•• Cannot achieve optimum health without a Cannot achieve optimum health without a 

properly functioning thyroid glandproperly functioning thyroid gland
•• Hypothyroidism may be the most commonly Hypothyroidism may be the most commonly 

missed diagnosis todaymissed diagnosis today
•• 40%40% of the population may have undiagnosed of the population may have undiagnosed 

hypothyroidism.hypothyroidism.



Thyroid ProductionThyroid Production

ThyroidThyroid

T3T3
T4T4

Effects On BodyEffects On Body



Thyroid and Other Endocrine 
Imbalances 
Thyroid and Other Endocrine 
Imbalances

•• AllergiesAllergies
•• ArthritisArthritis
•• CancerCancer
•• CandidaCandida
•• Chronic FatigueChronic Fatigue
•• Coronary Artery DiseaseCoronary Artery Disease
•• Cystic breastsCystic breasts
•• Cystic ovaries Cystic ovaries 
•• DiabetesDiabetes
•• EndometriosisEndometriosis

•• GoutGout
•• HypertensionHypertension
•• Hypotension Hypotension 
•• InfertilityInfertility
•• Mental Disorders Mental Disorders 
•• Multiple SclerosisMultiple Sclerosis
•• ObesityObesity
•• P.M.S.P.M.S.
•• PsoriasisPsoriasis



Colorado Thyroid Disease 
Prevalence Study 
Colorado Thyroid Disease 
Prevalence Study

•• 25,862 studied25,862 studied
•• 10% of people studied were found to have 10% of people studied were found to have 

undiagnosed abnormal thyroid functionundiagnosed abnormal thyroid function
•• 13 million nationally may have undiagnosed 13 million nationally may have undiagnosed 

abnormal thyroid function.abnormal thyroid function.

Archives of Int. Med. Vol. 160, No. 4, 2/28/2000Archives of Int. Med. Vol. 160, No. 4, 2/28/2000



Hypothyroidism and AtherosclerosisHypothyroidism and Atherosclerosis

•• 2550 Subjects2550 Subjects
•• Subclinical hypothyroidism associated with a Subclinical hypothyroidism associated with a 

260% increase in the prevalence of heart 260% increase in the prevalence of heart 
disease.disease.

J. Clin. Endocrinol. Metab.  2004;89:3365-3370



IQ and Maternal HypothyroidismIQ and Maternal Hypothyroidism

•• Children of mothers with untreated Children of mothers with untreated 
hypothyroidism v. mothers without hypothyroidism v. mothers without 
hypothyroidismhypothyroidism

•• IQ scores were 7 points lowered in children of IQ scores were 7 points lowered in children of 
untreated mothersuntreated mothers

•• 19% of untreated mothers had children with IQ 19% of untreated mothers had children with IQ 
<85 compared with 5% of others<85 compared with 5% of others

N. Eng.J. of Med.  
1999;341: 549-55



Low T4 Levels Correlated With 
Neurodevelopment Problems 
Low T4 Levels Correlated With Low T4 Levels Correlated With 
Neurodevelopment Problems Neurodevelopment Problems 

•• 220 Children220 Children
•• NeurodevelopmentalNeurodevelopmental Assessment at 10 monthsAssessment at 10 months
•• 22 Children of mothers having the lowest T4 at 22 Children of mothers having the lowest T4 at 

12 weeks gestation scored significantly worse 12 weeks gestation scored significantly worse 
on the on the PsychomoterPsychomoter Developmental Index as Developmental Index as 
compared with the others.compared with the others.

ClinClin. . EndocrinEndocrin. . OxfOxf.  2003:59:282.  2003:59:282--88



Thyroid Disease and Preterm DeliveryThyroid Disease and Preterm DeliveryThyroid Disease and Preterm Delivery

•• Increased risk of spontaneous abortionIncreased risk of spontaneous abortion
•• Women with hypothyroidism or thyroid antibodiesWomen with hypothyroidism or thyroid antibodies

•• 200% increase risk of preterm delivery in 200% increase risk of preterm delivery in 
those women that had hypothyroidismthose women that had hypothyroidism

FP News.  1.15.05



HistoryHistory

•• AcneAcne
•• ArthritisArthritis
•• ArteriosclerosisArteriosclerosis
•• ConstipationConstipation
•• Cold ExtremitiesCold Extremities
•• DepressionDepression
•• EczemaEczema
•• Fatigue (A.M. Fatigue)Fatigue (A.M. Fatigue)
•• HeadachesHeadaches

•• HypercholesterolHypercholesterol
•• HypertensionHypertension
•• Infertility Infertility 
•• Menstrual disordersMenstrual disorders
•• Ovarian cystsOvarian cysts
•• PMSPMS
•• Poor memoryPoor memory
•• PsoriasisPsoriasis
•• Recurrent infectionsRecurrent infections



Physical Exam SignsPhysical Exam Signs

•• Anemia Anemia 
•• Dry skinDry skin
•• EdemaEdema
•• GoiterGoiter
•• Hair loss Hair loss 
•• HypertensionHypertension

•• HypotensionHypotension
•• MacroglossiaMacroglossia
•• PeriorbitalPeriorbital edemaedema
•• Poor eyebrow growthPoor eyebrow growth
•• Puffy facePuffy face
•• Sluggish reflexesSluggish reflexes



Lab WorkLab Work

•• Blood TestsBlood Tests
•• TSH, T4 total, T3 total, Reverse T3TSH, T4 total, T3 total, Reverse T3

•• 24 Hour urine testing24 Hour urine testing
•• Serum Serum FerritinFerritin
•• Serum B12 (>450pc/ml)Serum B12 (>450pc/ml)

•• Clinical Pearls, March 1997, Vol. 7, No. 3.Clinical Pearls, March 1997, Vol. 7, No. 3.



TSH Is A Poor TestTSH Is A Poor Test

““The biological effects of thyroid hormones at The biological effects of thyroid hormones at 
the peripheral tissuesthe peripheral tissues-- and not TSH and not TSH 
concentrationsconcentrations-- reflect the clinical severity of reflect the clinical severity of 
hypothyroidism.  A judicious initiation of hypothyroidism.  A judicious initiation of 
(thyroid hormone) treatment should be (thyroid hormone) treatment should be 
guided by clinical and metabolic presentation guided by clinical and metabolic presentation 
and thyroid hormone concentrations and not and thyroid hormone concentrations and not 
by serum TSH concentrations.by serum TSH concentrations.””

BMJ 2003;326:311BMJ 2003;326:311--312312



TSHTSHTSH

“TSH above 2.0mU/L is a risk factor for future development of 
hypothyroidism, especially when TPO is detected.  This is true even 
in the absence of thyroid antibodies.  Ultimately, the diagnosis and 
efficacy of treating subclinical hypothyroidism should not be based 

on the TSH reference range alone, but should integrate the degree of 
TSH elevation with patient-specific risk factors and the concentration 

of TPO antibodies.”

FP NEWS. 6.15.07



Fetal Death, Impaired Development 
and Neonatal Hypothyroidism 
Fetal Death, Impaired Development 
and Neonatal Hypothyroidism

•• 9,403 Women9,403 Women
•• TSH  measured during second trimesterTSH  measured during second trimester
•• 2.2% had TSH >6mU/L2.2% had TSH >6mU/L
•• Rate of fetal death was over 4x higher in women Rate of fetal death was over 4x higher in women 

with elevated TSHwith elevated TSH

J. Med. Screen. 2000;7:127-30



TSH and WeightTSH and Weight

•• Women:Women:
•• Weight increased by 2.3kg for every 1Weight increased by 2.3kg for every 1--unit increment unit increment 

in TSH concentrationin TSH concentration

•• Men: Men: 
•• Weight increased by 1.1kg for every 1Weight increased by 1.1kg for every 1--unit increment unit increment 

in TSH concentrationin TSH concentration

Framingham study.  2407 participants followed for 3.5 years.

Arch. Intern. Med.  Vol. 168 (No. 6), 3.24.08

“Change in serum TSH concentrations over time (within reference 
range) was strongly and linearly associated with weight gain.”



TSH and ADHDTSH and ADHD

•• 4 year old children4 year old children
•• TSH levels and neurobehavioral changesTSH levels and neurobehavioral changes
•• High normal TSH levels (>75High normal TSH levels (>75thth Percentile) negatively Percentile) negatively 

associated with memory and verbal and quantitative associated with memory and verbal and quantitative 
skills skills 
•• Positively associated with hyperactivity/impulsivity symptomsPositively associated with hyperactivity/impulsivity symptoms
•• TSH >2.2 presented lower TSH >2.2 presented lower neurodevelopmentalneurodevelopmental scores as well scores as well 

as higher risk of attention and impulsivity/hyperactivity as higher risk of attention and impulsivity/hyperactivity 
symptoms.symptoms.

Clin. Endocrin. Oxf 2007. Jun;66(6): 890-8



Thyroid Function and Alzheimer’s 
Disease 
Thyroid Function and Alzheimer’s 
Disease

•• 209 Participants209 Participants
•• 12.7 years follow12.7 years follow--upup
•• Women in the lowest (<1.0mIU/L) and highest Women in the lowest (<1.0mIU/L) and highest 

(>2.1 (>2.1 mIUmIU/L) of serum TSH concentration had /L) of serum TSH concentration had 
increased risk of Alzheimerincreased risk of Alzheimer’’s disease compared  s disease compared  
to those in middle to those in middle tertiletertile (0.5(0.5--5.0mIU/L)5.0mIU/L)

•• Lowest Lowest tertiletertile:  239% increase:  239% increase
•• Highest Highest tertiletertile:  215% increase:  215% increase Arch. Int. Med.  Vol. 

168, No. 14, 7.28.08



How To Check The Basal Body 
Temperature 
How To Check The Basal Body How To Check The Basal Body 
TemperatureTemperature

•• Shake thermometer down at nightShake thermometer down at night
•• In A.M., take In A.M., take axillaryaxillary temperature before arising for temperature before arising for 

10 minutes10 minutes
•• Menstruating women should take their temperatures Menstruating women should take their temperatures 

on days 2on days 2--4 of cycle4 of cycle
•• Normal Normal axillaryaxillary temperature is 97.8temperature is 97.8--98.298.2



Diagnosing HypothyroidismDiagnosing Hypothyroidism

•• HistoryHistory
•• Physical examPhysical exam
•• Basal Body TemperaturesBasal Body Temperatures
•• Blood Tests.Blood Tests.



““Are not the feelings of the patients often as clinically Are not the feelings of the patients often as clinically 
valuable as the other findings?  In no case can we valuable as the other findings?  In no case can we 
wholly discount them.  A good laboratory report is wholly discount them.  A good laboratory report is 
cold comfort to a patient whose symptoms remain cold comfort to a patient whose symptoms remain 
unchanged, and the doctor can repeat such reports unchanged, and the doctor can repeat such reports 
until he is blue in the face, but they will not help his until he is blue in the face, but they will not help his 
patient much if unaccompanied by controlled patient much if unaccompanied by controlled 
symptoms and changed feelings.  The successful symptoms and changed feelings.  The successful 
physician is the one who knows best how to make his physician is the one who knows best how to make his 
patients feel better.patients feel better.””

Henry Harrower, M.D. Endocrine Fundamentals 1931

Don’t Rely Solely on Lab TestsDon’t Rely Solely on Lab Tests



Comparing Thyroid MedicationsComparing Thyroid Medications

Desiccated ThyroidDesiccated Thyroid
•• T1 T1 
•• T2T2
•• T3T3
•• T4T4
•• CalcitoninCalcitonin
•• Diuretic EffectDiuretic Effect
•• SeleniumSelenium

LevothyroxineLevothyroxine SodiumSodium
•• T4T4



Other Thyroid Rx. ChoicesOther Thyroid Rx. Choices

•• NatureNature--ThroidThroid and and WestthroidWestthroid
•• CornCorn--free, desiccated thyroid hormonefree, desiccated thyroid hormone

•• Compounded Desiccated Thyroid HormoneCompounded Desiccated Thyroid Hormone
•• No fillersNo fillers
•• Adjust dosageAdjust dosage

•• Compounded T3Compounded T3
•• Slow releaseSlow release
•• No fillersNo fillers



Synthroid and Levothroid Are Inadequate 
Drugs According to FDA 
Synthroid and Levothroid Are Inadequate 
Drugs According to FDA

“…“…no currently marketed orally administered no currently marketed orally administered 
levothyroxinelevothyroxine sodium product has been shown to sodium product has been shown to 
demonstrate consistent potency and stability and thus, demonstrate consistent potency and stability and thus, 
no currently marketed orally administered no currently marketed orally administered levothyroxinelevothyroxine 
sodium product is generally recognized as safe and sodium product is generally recognized as safe and 
effective.effective.””

Federal Register:  August 14, 1997 (Vol. 62, Num 157)Federal Register:  August 14, 1997 (Vol. 62, Num 157)



Desiccated Thyroid TreatmentDesiccated Thyroid Treatment

•• Adults:  Start at Adults:  Start at ½½ graingrain
•• Elderly, heart disease history:  Start at Elderly, heart disease history:  Start at ¼¼ grain grain 

and go slowlyand go slowly
•• Monitor basal temperatures, lab work, Monitor basal temperatures, lab work, 

physical exam signs and symptoms.physical exam signs and symptoms.
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Thyroid Hormone ResistanceThyroid Hormone Resistance

•• Target tissues of body have reduced Target tissues of body have reduced 
responsiveness to thyroid hormoneresponsiveness to thyroid hormone

•• First described in 1967First described in 1967

•• Can occur with adequate production of thyroid Can occur with adequate production of thyroid 
hormonehormone

•• Analogous to adult onset diabetesAnalogous to adult onset diabetes

Laboratory tests will be inaccurate!Laboratory tests will be inaccurate!



Thyroid Hormone ResistanceThyroid Hormone Resistance

•• Genetic anomalies of thyroid hormone Genetic anomalies of thyroid hormone 
receptorsreceptors

•• Autoimmune, oxidative, or toxic damage to Autoimmune, oxidative, or toxic damage to 
thyroidthyroid--hormone receptorshormone receptors

•• Competitive binding to thyroidCompetitive binding to thyroid--hormone hormone 
receptors by pollutants, food additives, etc. receptors by pollutants, food additives, etc. 



Thyroid ProductionThyroid Production
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T4 Conversion BlockT4 Conversion Block
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Lowered T3 Levels in Elderly 
Associated With: 
Lowered T3 Levels in Elderly 
Associated With: 

•• Lowered attentionLowered attention
•• DepressionDepression
•• Increased mortalityIncreased mortality
•• Lowered ability to perform activities of daily Lowered ability to perform activities of daily 

living.living.

JAMA.  12.1.04;Vol. 292, No. 21JAMA.  12.1.04;Vol. 292, No. 21



T4 to T3 InhibitorsT4 to T3 InhibitorsT4 to T3 Inhibitors

Nutrient Deficiencies
•• IodineIodine
•• IronIron
•• SeleniumSelenium
•• ZincZinc
•• Vitamin AVitamin A
•• Vitamin B2Vitamin B2
•• Vitamin B6Vitamin B6
•• Vitamin B12Vitamin B12

Medications
•• Beta BlockersBeta Blockers
•• Birth Control Pills Birth Control Pills 
•• EstrogenEstrogen
•• Iodinated Contrast Agents Iodinated Contrast Agents 
•• LithiumLithium
•• PhenytoinPhenytoin
•• SSRISSRI
•• TheophyllineTheophylline



T4 to T3 Inhibitors (2) T4 to T3 Inhibitors T4 to T3 Inhibitors (2)(2)

•• AgingAging
•• AlcoholAlcohol
•• AlphaAlpha--LipoicLipoic Acid Acid 
•• ChemotherapyChemotherapy
•• Cigarette Smoking Cigarette Smoking 
•• Cruciferous Vegetables Cruciferous Vegetables 
•• Diabetes Diabetes 
•• FastingFasting
•• FluorideFluoride

•• Growth Hormone Deficiency Growth Hormone Deficiency 
•• HemochromatosisHemochromatosis
•• LeadLead
•• Low Adrenal StateLow Adrenal State
•• MercuryMercury
•• PesticidesPesticides
•• Soy Soy 
•• StressStress
•• Surgery Surgery 
•• RadiationRadiation



T4 to T3 InhibitorsT4 to T3 InhibitorsT4 to T3 Inhibitors

Nutrient Deficiencies
•• IodineIodine
•• IronIron
•• SeleniumSelenium
•• ZincZinc
•• Vitamin AVitamin A
•• Vitamin B2Vitamin B2
•• Vitamin B6Vitamin B6
•• Vitamin B12Vitamin B12

Medications
•• Beta BlockersBeta Blockers
•• Birth Control Pills Birth Control Pills 
•• EstrogenEstrogen
•• Iodinated Contrast Agents Iodinated Contrast Agents 
•• LithiumLithium
•• PhenytoinPhenytoin
•• TheophyllineTheophylline
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