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Individual and median values of thyroid function tests in 

patients with various grades of hypothyroidism. Discontinuous 

horizontal lines represent upper limit (TSH) and lower limit 

(FT4,T3) of the normal reference ranges. 

Subclinical hypothyroidism=

elevated TSH with normal T3 T4



Fetal thyroid functionFetal thyroid function

�� 1010––12 wk12 wk gestation : The fetal thyroid begins concentrating gestation : The fetal thyroid begins concentrating 
iodineiodine

�� 20 wk gestation20 wk gestation: Fetal thyroid is under control of fetal : Fetal thyroid is under control of fetal 
pituitary TSH. pituitary TSH. 

�� Fetal serum levels of TSH, TBG, free T4, and free T3 increase Fetal serum levels of TSH, TBG, free T4, and free T3 increase 
throughout gestationthroughout gestation

�� 36 wk36 wk : Fetal thyroid reaching mean adult levels at : Fetal thyroid reaching mean adult levels at 
approximately 36 wk.approximately 36 wk.



HYPOTHYROIDISM AND PREGNANCY: HYPOTHYROIDISM AND PREGNANCY: 

MATERNAL AND FETAL ASPECTSMATERNAL AND FETAL ASPECTS

�� Prevalence:Prevalence:

�� 0.30.3––0.5% for overt hypothyroidism0.5% for overt hypothyroidism

�� 22––3% for subclinical hypothyroidism3% for subclinical hypothyroidism

�� 55––15% of women in the child bearing age have Thyroid 15% of women in the child bearing age have Thyroid 

autoantibodiesautoantibodies

�� For discussion:For discussion:

�� Fetal brain developmentFetal brain development

�� Pregnancy/fetal outcomePregnancy/fetal outcome

�� Screening ?Screening ?



Maternal hypothyroidism and fetal neurological Maternal hypothyroidism and fetal neurological 

developmentdevelopment

lessons from iodine deficiency areaslessons from iodine deficiency areas

�� It has been recognized for nearly 110 years It has been recognized for nearly 110 years 

that in regions of endemic iodine deficiencythat in regions of endemic iodine deficiency

combined maternal and fetal hypothyroidism:combined maternal and fetal hypothyroidism:

�� mental retardation mental retardation 

�� neurologic defects neurologic defects —— spasticity, ataxia, and deafspasticity, ataxia, and deaf--

mutism mutism 



ged 7 ged 7 Thyroid function in human pregnancy. 8. Retardation of progeny aThyroid function in human pregnancy. 8. Retardation of progeny a

on.on.years; relationships to maternal age and maternal thyroid functiyears; relationships to maternal age and maternal thyroid functi

Man EB, Jones WS, Holden RH, Mellits ED.Man EB, Jones WS, Holden RH, Mellits ED.

Am J Obstet Gynecol. 1971 Dec 1;111(7):905Am J Obstet Gynecol. 1971 Dec 1;111(7):905--1616

�� In In 19711971, Man and Jones suggested that mild , Man and Jones suggested that mild 

maternal hypothyroidism alone was associated maternal hypothyroidism alone was associated 

with lower IQ levels in the offspring; their with lower IQ levels in the offspring; their 

study involved a cohort of 1349 children.study involved a cohort of 1349 children.





�� 6262 children children (aged 8 yr) that (aged 8 yr) that 
were born to mothers with were born to mothers with 
hypothyroidism during hypothyroidism during 
midgestation.midgestation.

�� 124 control124 control children from children from 
the same schoolsthe same schools

�� All underwent extensive All underwent extensive 
neuropsychological testing neuropsychological testing 
for IQ and schoolfor IQ and school--learning learning 
abilitiesabilities

For serum thyroxine and free 
thyroxine to nanomoles per liter
and picomoles per liter, 
respectively, multiply by 12.87



ResultsResults

�� FullFull--scale IQ scores of children born to hypothyroid scale IQ scores of children born to hypothyroid 
untreateduntreated mothers averagedmothers averaged

7 points lower 7 points lower than the mean IQ score of children than the mean IQ score of children 
born to control mothers (born to control mothers (P P 0.005). 0.005). 

�� Furthermore, three times as many children from Furthermore, three times as many children from 
mothers with untreated thyroid deficiency (15% mothers with untreated thyroid deficiency (15% vs. vs. 
5%) had 5%) had IQ scores <85IQ scores <85..

�� Conclusions:  hypothyroidism occurring during Conclusions:  hypothyroidism occurring during 
pregnancy was associated with a risk of a poorer pregnancy was associated with a risk of a poorer 
neuropsychoneuropsycho--intellectual outcome in the progeny intellectual outcome in the progeny 





�� 21,846 pregnant women at a gestation of 21,846 pregnant women at a gestation of 

15w6d or less provided blood samples for 15w6d or less provided blood samples for 

measurement of TSH and free FT4.measurement of TSH and free FT4.

�� High TSH levels and/or low FT4 levels were High TSH levels and/or low FT4 levels were 

considered a positive result. considered a positive result. 

�� Women were assigned to a screening group Women were assigned to a screening group 

or a control groupor a control group



�� Women with positive findings in the screening Women with positive findings in the screening 

group were assigned to 150 group were assigned to 150 µµg of g of 

levothyroxine per day.levothyroxine per day.

�� The primary outcome was IQ at 3 years of The primary outcome was IQ at 3 years of 

age.age.



ResultsResults
�� Positive results:Positive results:

�� 390 women in the screening group 390 women in the screening group 

median TSH=3.8 mIU/Lmedian TSH=3.8 mIU/L

�� 404 in the control group404 in the control group

median TSH=3.2 mIU/Lmedian TSH=3.2 mIU/L

�� Only 5% of positive results included both high TSH Only 5% of positive results included both high TSH 

and low FT4 and low FT4 

�� The median gestational age at the start of The median gestational age at the start of 

levothyroxine treatment was 13W3Dlevothyroxine treatment was 13W3D



ResultsResults

P valueControl groupScreening group

NS10099.2IQ

NS14.1%12.1%IQ<85



Conclusions Conclusions 

�� Antenatal screening and maternal treatment Antenatal screening and maternal treatment 

for hypothyroidism did not result in improved for hypothyroidism did not result in improved 

cognitive function in children at 3 years of cognitive function in children at 3 years of 

age.age.

�� Current guidelines do not recommend routine Current guidelines do not recommend routine 

antenatal screening for hypothyroidism in antenatal screening for hypothyroidism in 

pregnancy.pregnancy.

�� The study provides support for these The study provides support for these 

guidelinesguidelines



Possible explanation for the lack  of benefit Possible explanation for the lack  of benefit 

of levothyroxine trt:of levothyroxine trt:

�� Very mild maternal hypothyroidismVery mild maternal hypothyroidism

�� Levothyroxine therapy was started too lateLevothyroxine therapy was started too late

�� An IQ test, especially at 3 years of age, may An IQ test, especially at 3 years of age, may 

not be a sensitive reflection of thyroid not be a sensitive reflection of thyroid 

hormone action in the brain.hormone action in the brain.



Clinical studies on the role of maternal hypothyroidism for the Clinical studies on the role of maternal hypothyroidism for the 
psychoneurological outcome in the progenypsychoneurological outcome in the progeny

�� A heterogeneity of gestational A heterogeneity of gestational ““hypothyroidism hypothyroidism ”” . Different . Different 
clinical conditions must be considered:clinical conditions must be considered:
�� Time of onset (first trimester Time of onset (first trimester vs. vs. later)later)

�� Degree of severity (SCH Degree of severity (SCH vs. vs. OH)OH)

�� Duration in pregnancyDuration in pregnancy

�� Adequacy of treatment Adequacy of treatment 

However, a common pattern clearly emergesHowever, a common pattern clearly emerges..

�� Overall, the results showed that there was a significantly Overall, the results showed that there was a significantly 
increased risk of impairment in neuropsychological increased risk of impairment in neuropsychological 
developmental indices in the offspring of hypothyroid developmental indices in the offspring of hypothyroid 
mothers.mothers.



Repercussions of hypothyroidism on pregnancy: Repercussions of hypothyroidism on pregnancy: 
Maternal aspects and pregnancy outcomeMaternal aspects and pregnancy outcome

�� Decreased fertilityDecreased fertility

�� An increased risk for abortion, anemia, gestational An increased risk for abortion, anemia, gestational 
hypertension, placental abruption, and postpartum hypertension, placental abruption, and postpartum 
hemorrhages. hemorrhages. 

�� These complications are more frequent with OH than with These complications are more frequent with OH than with 
SCH andSCH and

�� Adequate thyroxine treatment greatly decreases the risk of a Adequate thyroxine treatment greatly decreases the risk of a 
poorer obstetrical outcomepoorer obstetrical outcome



Overt and subclinical hypothyroidism complicating Overt and subclinical hypothyroidism complicating 

pregnancy. pregnancy. 
Abalovich M, Gutierrez S, Alcaraz G, Maccallini G, GarcAbalovich M, Gutierrez S, Alcaraz G, Maccallini G, Garcı´ı´a A, Levalle O a A, Levalle O 

Thyroid 12:63Thyroid 12:63––68, 68, 20022002

�� 150 pregnancies in150 pregnancies in 114 women 114 women 
with primary hypothyroidism with primary hypothyroidism 
treated with LT4treated with LT4

(retrospective analysis). (retrospective analysis). 

�� 51 women (34%) conceived 51 women (34%) conceived 
under hypoT under hypoT 

�� 99 pregnancies under 99 pregnancies under 
euthyroidism with thyroxine euthyroidism with thyroxine 
therapy.therapy.

�� ConclusionsConclusions: the outcome of : the outcome of 
pregnancy did not depend on pregnancy did not depend on 
whether hypothyroidism was whether hypothyroidism was 
initially overt or subclinical, but initially overt or subclinical, but 
primarily on the adequacy of the primarily on the adequacy of the 
thyroxine treatment.thyroxine treatment.



Based on the currently available evidence, it appears that 
the presence of thyroid autoimmunity is associated with 
an increased risk of spontaneous miscarriage in euthyroid 
women.





Possible factors affecting pregnancy outcome in Possible factors affecting pregnancy outcome in 

women with thyroid autoimmunity:women with thyroid autoimmunity:

�� Other autoimmune disease (SLE, APS)Other autoimmune disease (SLE, APS)

�� Autoimmunity against foetoAutoimmunity against foeto--placental unitplacental unit

�� Direct involvement of TADirect involvement of TA

�� Nonimmunological factors (age, thyroid Nonimmunological factors (age, thyroid 

function)function)



Negro, R. et al. (2006): Negro, R. et al. (2006): 

une une Levothyroxine treatment in euthyroid pregnant women with autoimmLevothyroxine treatment in euthyroid pregnant women with autoimm

thyroid disease:thyroid disease:

effects on obstetrical complications. effects on obstetrical complications. 

Journal of Clinical Endocrinology and Metabolism, 91, 2587Journal of Clinical Endocrinology and Metabolism, 91, 2587––25912591

Treatment with LTreatment with L--T4 was able to lower the T4 was able to lower the 

chance of miscarriage and premature delivery chance of miscarriage and premature delivery 

in euthyroid women with thyroid in euthyroid women with thyroid 

autoimmunity. autoimmunity. 



Repercussions of hypothyroidism on Repercussions of hypothyroidism on 
pregnancy: fetal aspects.pregnancy: fetal aspects.

Untreated maternal OH is associated with Untreated maternal OH is associated with 

adverse neonatal outcomes including adverse neonatal outcomes including 

premature birth, low birth weight, and premature birth, low birth weight, and 

neonatal respiratory distress.neonatal respiratory distress.



�� TSH, FT4, FT3, anti TPO antibody, and antiTSH, FT4, FT3, anti TPO antibody, and anti--TG TG 
antibody at 11antibody at 11––13 weeks of gestation were 13 weeks of gestation were 
measured in measured in 202202 singleton pregnancies that singleton pregnancies that 
subsequently resulted in miscarriage or fetal death.subsequently resulted in miscarriage or fetal death.

�� Control group:  Control group:  43184318 normal pregnancies with no normal pregnancies with no 
history of thyroid disease after 34 weeks of history of thyroid disease after 34 weeks of 
pregnancy at least. pregnancy at least. 



ResultsResults

�� In pregnancies resulting In pregnancies resulting 

in fetal loss during the in fetal loss during the 

second and third second and third 

trimesters:trimesters:

�� TSHTSH

�� FT4 FT4 

�� The prevalence of high The prevalence of high 

TSH and low FT4 is TSH and low FT4 is 

increased. increased. 

)  )  97.597.5מעל אחוזון מעל אחוזון (( גבוה  גבוה TSHTSH מהנשים עם הפלות היה   מהנשים עם הפלות היה  1212  --רק ל רק ל ��

  .. גבוה גבוהTSHTSH היה גם  היה גם 55  -- נמוך רק ל נמוך רק לT4T4 עם   עם  1010--מתוך ה מתוך ה ). ). 2.52.5מתחת לאחוזון מתחת לאחוזון (( נמוך  נמוך T4T4 היה  היה 1010  --רק ל רק ל ��



Therapeutic aspectsTherapeutic aspects-- LT4 titrationLT4 titration

--from the guidelinesfrom the guidelines

�� Pregnant women usually need to increase their daily Pregnant women usually need to increase their daily 
dosage by, on average, 30dosage by, on average, 30––50% above 50% above 
preconception dosage.preconception dosage.

�� The need to adjust the preconception thyroxine daily The need to adjust the preconception thyroxine daily 
dosage becomes manifest as early as by 4dosage becomes manifest as early as by 4––6 wk 6 wk 
gestationgestation

��



FollowFollow--up during pregnancyup during pregnancy

�� Serum free T4 and TSH levels should be measured Serum free T4 and TSH levels should be measured 
within 1 month after the initiation of treatment and within 1 month after the initiation of treatment and 
every 30every 30--60 days subsequently60 days subsequently

�� Despite median of 5 TSH measurements during Despite median of 5 TSH measurements during 
pregnancy, pregnancy, In 30.1%, at least one measurement was 
above 5 mIU/L during the first pregnancy.



From the guidelines:From the guidelines:

Hypothyroidism and pregnancyHypothyroidism and pregnancy--

recommendationsrecommendations
Overt hypothyroidism

� Thyroid function tests 
should be normalized as 
rapidly as possible. 

� TSH should be <2.5 U/ml in 
the first trimester

� Recommendation level is A; 
evidence is good

Subclinical hypothyroidismSubclinical hypothyroidism

�� The panel recommends The panel recommends 

thyroxine replacement thyroxine replacement 

�� For obstetrical outcome, For obstetrical outcome, 

recommendation level is B; recommendation level is B; 

evidence is fairevidence is fair

�� For neurological outcome, For neurological outcome, 

recommendation level is I; recommendation level is I; 

evidence is poorevidence is poor



To screen or nor to screen?To screen or nor to screen?
Screening only in women at high risk for overt Screening only in women at high risk for overt 

hypothyroidism:hypothyroidism:
�� History of thyroid dysfunctionHistory of thyroid dysfunction

�� Age >30 yearsAge >30 years

�� Symptoms / goiterSymptoms / goiter

�� TPOAb positivityTPOAb positivity

�� Type 1 diabetes or other autoimmune disordersType 1 diabetes or other autoimmune disorders

�� History of miscarriage or preterm deliveryHistory of miscarriage or preterm delivery

�� History of head or neck radiationHistory of head or neck radiation

�� Family history of thyroid dysfunctionFamily history of thyroid dysfunction

�� Morbid obesity (BMI 40 kg/m2)Morbid obesity (BMI 40 kg/m2)

�� Use of amiodarone or lithiumUse of amiodarone or lithium

�� InfertilityInfertility

�� moderate to severe iodine insufficiencymoderate to severe iodine insufficiency



�� The study included 502,036 pregnant women The study included 502,036 pregnant women 

pregnant women screened from 6/2005pregnant women screened from 6/2005--

5/2008.5/2008.

�� Results:Results:

�� 23% were tested for gestational hypothyroidism23% were tested for gestational hypothyroidism

�� Of these, 15.5% tested positive for gestational Of these, 15.5% tested positive for gestational 

hypothyroidism.hypothyroidism.



לסיכוםלסיכום

הפרעות בתפקוד בלוטת המגן בנשים הרות הן שכיחות למדי  הפרעות בתפקוד בלוטת המגן בנשים הרות הן שכיחות למדי  ��
 הילוד   הילוד  ,,העובר העובר ,  ,  ההריוןההריון, , ובעלות השלכות אפשריות על האםובעלות השלכות אפשריות על האם

. . והילדוהילד

אין המלצה גורפת לבדיקות סקר בהריון לתפקוד בלוטת המגן אין המלצה גורפת לבדיקות סקר בהריון לתפקוד בלוטת המגן ��

לאחר האבחנה יש להגדיר המטרה הטיפולית ולטפל בהתאם  לאחר האבחנה יש להגדיר המטרה הטיפולית ולטפל בהתאם  ��
))TSH<2.5TSH<2.5.(.(

יש לבצע ניטור צמוד של תפקודי התריס בהריון יש לבצע ניטור צמוד של תפקודי התריס בהריון ��

! ! תריסיות מונע סיבוכיםתריסיות מונע סיבוכים--טיפול מתאים בתתטיפול מתאים בתת��

.. המידע פחות מבוסס  המידע פחות מבוסס --קליניות קליניות --בהפרעות תתבהפרעות תת��



תודה על ההקשבה תודה על ההקשבה 



The importance of adequate maternal The importance of adequate maternal 

thyroid secretionthyroid secretion

  Sporadic congenital hypothyroidismSporadic congenital hypothyroidism

�� Incidence: 1:2000 to  1:4000 newborns Incidence: 1:2000 to  1:4000 newborns 

�� Most of these infants are normal at birthMost of these infants are normal at birth

�� UumbilicalUumbilical--cord serum thyroxine concentrations at cord serum thyroxine concentrations at 

birth are birth are 25 to 50 percent25 to 50 percent of normal, an indication of normal, an indication 

that substantial transplacental passage of maternal that substantial transplacental passage of maternal 

thyroxine has taken place. thyroxine has taken place. 

�� No followNo follow--up reportsup reports



Thyroid and fetal neurological developmentThyroid and fetal neurological development

Normal Severe defect

Congenital 
hypothyroidism

Endemic iodine 
deficiency

Maternal OH, SCH



�� 44 children aged 844 children aged 8--9 years were enrolled:9 years were enrolled:

�� Mothers of 19 children (control group) had Mothers of 19 children (control group) had 

normal serum TSH normal serum TSH ((mean: 1.4 mIU/Lmean: 1.4 mIU/L)) during their during their 

pregnancy pregnancy 

�� Mothers of the other 25 children had increased Mothers of the other 25 children had increased 

TSH TSH ((mean: 11.3 mIU/Lmean: 11.3 mIU/L) ) during pregnancyduring pregnancy



Results Results 

None of the children had IQ<85 


