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WHI Estrogen recap

  

In http://courses.washington.edu/bonephys/opestrogen.html. from:
 Anderson GL et al, Effects of conjugated equine estrogen in postmenopausal women with hysterectomy: 
 the Women's Health Initiative randomized controlled trial. Jama 2004;291:1701-12.



Clinical Significance

    



Prenatal Ultrasound
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Thyroid Gland Pic

 



Thyroid Physiology
Thyroid has influences on:

• Carbohydrate metabolism
• Growth

• …and just about everything else



Thyroid Axis Classic



Thyroid Axis Regulation
(Mato)



Thyroid modulators

 



Thyroid Physiology in Pregnancy
Important Hormones

Mother                      Fetus

   I2                                              I2
HCG                            . 
TSH                             .
TBG                             .

                    FT4                          FT4 (20-40 weeks)

                            Serum Proteins                     Serum Proteins



Thyroid hormone Structures

 



Thyroid Hormone in Pregnancy
  2 Phases : Production + Conversion/Modification

Central Production 
                                 (  0-10 weeks) Thyroid, (HCG stim)
                                 (10-20 weeks) Thyroid, Liver
 

Peripheral Conversion 
                                 (20-40 weeks) Liver, Placenta 
   

Bioactivity ? modified in Pregnancy
  assay immunoreactivity vs biological activity



Thyroid peroxidase
 Thyroid peroxidase or Thyroperoxidase (TPO) 

is an enzyme mainly expressed in the thyroid 
that liberates iodine for addition onto 
tyrosine residues on thyroglobulin for the 
production of thyroxine (T4) or 
triiodothyronine (T3) (thyroid hormones). This 
process is termed the "organification of 
iodine".

 It is inhibited by the thioamide drugs, such 
as propylthiouracil. It is a frequent epitope of 
autoantibodies in autoimmune thyroid 
disease, reducing T4 levels.

• From Wikipedia, the free encyclopedia



Thyroid Metabolism 

 

Activating Enzymes 

•  D1, inner and outer ring Deiodinase
   converts T4 -> T3 + I peripherally
             liver, no change in pregnancy 

•  D2, outer ring Deiodinase, intracellular 
conversion of T4 -> T3 + I, rT3 -> T2 +I

    generates in cells locally (T3 determined by T4)   
     important in pregnancy (esp 1st half)
     placenta (1st trimester), amnion/chorion membranes



Thyroid Metablism
 

 De-activating Enzymes

•  D3, Inner ring Deiodinase
•  Inactivates T4 -> rT3 + I, T3 ->T2 +I

 and limits excess in tissues locally
•  Provides I2 to Fetus (crosses Placenta) 
•  Limits Placental Transfer of active thyroid 
    hormone to Fetus
• Important 20-40 weeks, placenta



Placental D3
 The placenta contains high concentrations of the Type 3 or inner-ring 

iodothyronine deiodinase D3. 

 The inner-ring deiodination of T4 catalyzed by this enzyme is the source 
of high concentrations of reverse T3 present in the amniotic fluid. 
Reverse T3 levels parallel maternal serum T4 concentrations.     

 

 This enzyme may function to reduce the concentration of T3 and T4 in 
the fetal circulation (the latter being still contributed by 20-30% from 
thyroid hormones of maternal origin at the time of parturition), although 
fetal tissue T3 levels can reach adult levels due to the action of the 
Type 2 deiodinase D2. 

 The Type 3 deiodinase may also indirectly provide a source of iodide to 
the fetus via iodothyronine deiodination. In circumstances in which fetal 
T4 production is reduced or maternal free T4 markedly increased, 
transplacental passage occurs and fetal serum T4 levels are about one 
third of normal.



Thyroid Physiology
IODINE requirements

  80 mcg/day non-pregnant
120 mcg/day pregnant (50% higher),
 220 mcg/day pregnant recommended

150 mcg/day avg in US - iodine adequate
  70 mcg/day avg in Europe - iodine restricted  
          empties stores by 2 months of pregnancy
          (10mcg/day loss, despite improved uptake)

 Sources: Iodized salt, Fish, Multivitamins



Thyroid Physiology
IODINE

There has been a marked
 decline in Iodine excretion 

1970 thru1990



Thyroid Buffer System 

1) Binding Proteins are made in the liver, 
carry/store the bulk of inactive hormone

2) Free hormone is active, a small percentage

3) Free hormone is metabolized and inactived  
(T4 ->T3, T3->rT3, gluconated, sulfated)



Thyroid Physiology
TBG (Thyroid Binding Globulin)

• E2 increases TBG (liver stim)
• 500-1000pg/nl threshold to increase TBG *
• Increase to plateau at 20 weeks preg
• TBG lowers FreeT4 after 20 weeks
• TBG lowers the T4/T3 ratio
• Large patient variation



Low Thyroid Symptoms
Hypothyroid

•Fatigue
•Cold hands and feet (Cold Intolerance)
•Dry skin, Dry hair
•Constipation
•Weight Gain 
•Depression / Memory Deficits
•Infertility, Irregular Menses
•Elevated Serum Cholesterol
•Anemia



Low Thyroid Symptoms

• Hypertension, Preeclampsia, Fluid Retention
• Diabetes Mellitus/ Glucose Intolerance
• Placental Abruption
• Hydramnios
• Arrythmias
• Failure to progress
• Large birthweight (mild), Low birthweight (severe)
• TTN

Hypothyroid - Pregnancy



High Thyroid Symptoms
Hyperthyroid

• Insomnia/ Hyperactivity
• Diarrhea
• Hot sweats
• Weight loss
• Tachycardia/Palpitation
• Hypertension
• Seizures
• Irritability



Fetal Effects

Williams Obstetrics 22ndEd pg 1195



Thyroid Mean Values in Pregnancy

•  



Thyroid Mean Values in Pregnancy
(Resnik and Creasy p985)

 



Actual Pregnancy Values 
(Thyroidmanager.org)



FT4 in Pregnancy

   



T4 in Pregnancy [3.9-11.0 mcg/dl]
(Resnik and Creasy p985)

 



TSH in Pregnancy [0.2-4.0 mU/L]
(Resnik and Creasy p985)

 



Free (unbound) T4 in Pregnancy [0.8-2.0ng/dl]

(Resnik and Creasy p985)

 



Free (unbound) T3 in Pregnancy [1.9-7.1 ng/ml]
(Resnik and Creasy p985)

 



TSH & Total T4 Values in Pregnancy
(Resnik and Creasy p985)

 



FreeT4/FreeT3 (unbound) Values in Pregnancy
(Resnik and Creasy p985)

 



 

THYROID SCREENING TESTS



TSH screening



TSH ideal distribution



TSH real distribution



TSH why distribution



American Thyroid Association 



TPO antibody screen

 



Thyroid Screening ACOG
?

Williams Obstetrics 22ndEd p 1145



TSH as Screening Test



TSH Circadian



Thyroid Progression



TFT Discordance
(Medscape Slide Liebert)



TFT Pregnancy

 



TBG T3/T4

 



Case Presentation

 



Thyroid Levels Change in 
Pregnancy

 



Thyroid Screening Pregnancy

TSH (0.1-5.0) +/- 0.6 
(Thyroid Stimulating Hormone)

  TSH < 2.0 mIU     |         TSH < 2.5 mIU   
  < 20weeks         |            > 20weeks   

| 
0wk--------------------20wk-------------------40wk   

•HCG supresses TSH (Pituitary), stimulates T4 (Thyroid)
•TSH increase from 10-20weeks (mirrors HCG)
•TPO-AB(+) skews TSH distribution to higher TSH
•TWINS, PIH, GTP, HYPEREMESIS (hi HCG lowers TSH)



 Current TSH ref again



Thyroid Screening Pregnancy 2

 FT4 (0.6-1.6)    +/- 0.1
  “Free Thyroxine Estimate Test”, FreeT4

   FT4 >20% ile       |          FT4 >10% ile 
   <20 weeks        |            >20 weeks 

 >0.8                |                >0.7
[for 0.6-1.6 ng/ml]        |       [for 0.6-1.6 ng/ml] 

0wk--------------------20wk-------------------40wk 

  HCG increases (T4-Thyr), Estradiol decreases (TBG-Liv)

   Higher in early pregnancy than non-pregnant, then falls with GA, 
      but remains in normal range



Thyroid Screening in Pregnancy
 T4 Total Thyroxine

• +150% increase for Pregnancy normal range 
(upper normal or elevated)

• 7-18.5 mcg/dl approximate nl range

• Haddow identified 7.9mcg/dl (100nm/dl) as 
cutoff for hypothyroxinemia



 Thyroid Screening in Pregnancy

• Repeat q4-6 weeks (non-pregnant and first trimester)
• q8weeks (2nd and 3rd trimester)
• as close to next dose as possible, late afternoon (diurnal, low 

at midnite)



 Thyroid Screening

 Non-Pregnancy 
•TSH 

      < 2.5 (+/- 0.6)     (Consider AACE recs)

•FreeT4 
      0.7-1.7 (in normal range) (+/- 0.1)



Other Tests to consider
Antibodies

• Antithyroid Antibodies ATA (-):
                TPO-microsomal
                ATG (antithyroglobin) 
                                                        if FreeT4 <10%ile

•
 Thyroid Stimulating Antibodies TSI (+)
•   Thyroid Blocking Antibodies TBI (-)

                                                Causes Fetal effects (IgG)



Other Tests to consider
 Iodine Deficiency

 

• Urinary iodide: <100mcg/24hr (normal 100-500)
• FT3/FT4 molar ratio >2.5 (FreeT3)
                              (if Iodine deficient or subclinical)
• TSH: increases between 20-40 weeks 
                              (if Iodine deficient)
• TG (Thyroglobin): elevation correlates with 
    degree of Iodine Deficiency



TREATMENT

  



Brands



Thyroxiine dosing



THYROXINE DEFICIENCY
Treatment

• L-thyroxine, estimate 1.7mcg/kg/day qhs (100-200mcg) 

• Pregnancy may require ~25% increase, more with increased GA
• No food within 1 hour
• Iron supplements inhibits absorption- take beyond 2 hours
• Dose depends on brand
• FreeT4 maintain upper normal vs clinical improvement?
• TSH can be low in 10-20%, sub-normal in first trimester
•  ? Newer recommendations 1.9-2.4mcg/kg/day       

      • Iodide, 200mcg/day (if deficient)



Thyroxine Deficiency
Problems to consider

– FreeT4 assays are not standardized for 
pregnancy

– Serum values have non-normal distribution
– Serum values are skewed to low values
– Labs vary in pregnancy, gestational age, 

albumin


