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••Numerous hormonal changes and metabolic demands occur during preNumerous hormonal changes and metabolic demands occur during pregnancy, gnancy, 

resulting in profound and complex effects on thyroid function.resulting in profound and complex effects on thyroid function.

••Thyroid diseases are more prevalent in women (than in men) durinThyroid diseases are more prevalent in women (than in men) during the g the 

childbearing period.childbearing period.

Despite the new insights gained over the last two decades , manyDespite the new insights gained over the last two decades , many uncertainties remain uncertainties remain 

and important questions remain incompletely elucidated.and important questions remain incompletely elucidated.



ThyroidThyroid FunctionFunction andand PregnancyPregnancy OutcomeOutcome

TheThe ThyroidThyroid in Normal in Normal PregnancyPregnancy
The main changes that occur during a normal pregnancyThe main changes that occur during a normal pregnancy::

AcceleratedAccelerated ratesrates ofof T4 T4 andand T3T3

degradationdegradation andand productionproduction

InnerInner--ringring deodinationdeodination ofof T4 T4 andand T3 by placentaT3 by placenta

IncreasedIncreased T4 T4 andand T3 pool T3 pool sizesizeIncreasedIncreased plasma plasma volumevolume

IncreasedIncreased total T4 total T4 andand T3T3IncreasedIncreased serumserum TBGTBG

IncreasedIncreased free T4 free T4 andand T3DecreasedT3Decreased

basal TSH (basal TSH (partialpartial bluntingblunting ofof thethe

pituitarypituitary--thyroidthyroid axisaxis))

FirstFirst--trimestertrimester increaseincrease in in hCGhCG

Increased BMRIncreased BMR

((basal basal metabolicmetabolic raterate))

Increased O2 consumption byIncreased O2 consumption by

fetoplacentalfetoplacental unit, gravid uterus unit, gravid uterus andmotherandmother

In IIn I-- de de cientcient women, decreased T4,women, decreased T4, increased TSH, increased TSH, 

and goiter formationand goiter formation
Decreased plasma IDecreased plasma I-- and placental Iand placental I--

transport to the fetustransport to the fetus

Increased 24Increased 24--hr RAIUhr RAIUIncreased renal IIncreased renal I-- clearance clearance 

ThyroidThyroid--related consequencesrelated consequencesPhysiologic ChangePhysiologic Change
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IodineIodine MetabolismMetabolism

In In thethe mothermother::

--IncreasedIncreased uptakeuptake ofof radioactiveradioactive iodineiodine:  by :  by hCGhCG increasedincreased renal renal 

clearanceclearance ofof iodineiodine by TSHby TSH

In In thethe fetusfetus: : 

--IodineIodine crossescrosses thethe placenta by placenta by passivepassive diffusiondiffusion. . 

--LackLack ofof regulationregulation ofof thethe uptakeuptake ofof iodineiodine. . 

--DepositsDeposits decreaseddecreased iodineiodine fetusfetus andand neonatesneonates..
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TheThe ThyroidThyroid in Normal in Normal PregnancyPregnancy

•Glinoer D, De Nayer P, Bourdoux, et al: Regulation of maternal thyroid functionduring pregnancy. J Clin Endocrinol Metab 71:276, 1990

•Glinoer D, Delange F, Laboureur I, De Nayer P: Maternal and neonatal thyroid function at birth in an area with of marginally low iodine intake. J Clin Endocrinol

Metab 75:800, 1992

•Glinoer D: The regulation of thyroid function in pregnancy: Pathways of endocrine adaptation from physiology to pathology. Endocr Rev 18:404, 1997

In regions where the iodine supply is borderline or low,In regions where the iodine supply is borderline or low,

the situation is clearly different and significant changes occuthe situation is clearly different and significant changes occur during pregnancyr during pregnancy

When a pregnancy takes place in conditions with borderline iodinWhen a pregnancy takes place in conditions with borderline iodine availability,e availability,

significant increments in both the maternal and fetal thyroid vosignificant increments in both the maternal and fetal thyroid volume occur,lume occur, if no if no 

supplemental iodine is given during early pregnancy .supplemental iodine is given during early pregnancy .

•Crooks J, Tulloch MI, Turnbull AC, et al: Comparative incidence of goitre in pregnancy in Iceland and Scotland. Lancet 2:625, 1969

•Glinoer D, Lemone M: Goiter and pregnancy: a new insight into an old problem.Thyroid 2:65, 1992

•Glinoer D, De Nayer P, Delange F, et al: A randomized trial for the treatment of mild iodine deficiency during pregnancy: maternal and neonatal effects. J Clin

Endocrinol Metab 80:258, 1995
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Effects of human chorionic Effects of human chorionic gonadotropingonadotropin on thyroid function.on thyroid function.

The structural homology between The structural homology between hCGhCG and TSH provides already an indication that and TSH provides already an indication that 

hCGhCG may act as a may act as a thyrotropicthyrotropic agonist, by overlap of their natural functions.agonist, by overlap of their natural functions.

In bioassays, In bioassays, hCGhCG is only about 1/104 as potent as TSH during normalis only about 1/104 as potent as TSH during normal

pregnancy. This weak pregnancy. This weak thyrotropicthyrotropic activity explains why, in normal conditions, theactivity explains why, in normal conditions, the

effects of effects of hCGhCG remain largely unnoticed and thyroid function tests unaltered.remain largely unnoticed and thyroid function tests unaltered.
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ThyroidThyroid Status in Status in PregnancyPregnancy

FirstFirst trimestertrimester::

••IncreasedIncreased Free T4 Free T4 

••TSH TSH decreaseddecreased

••AssessAssess gestationalgestational thyrotoxicosisthyrotoxicosis

ThirdThird trimestertrimester::

••Free T4 Free T4 andand T3 decline (T3 decline (hCGhCG decreaseddecreased))
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TransplacentalTransplacental passagepassage

1)1)TransplacentalTransplacental passagepassage easyeasy

•• IodidesIodides

••ThionamidesThionamides

••ImmunoglobulinImmunoglobulin tiroestimulantestiroestimulantes

••TSHTSH--releasingreleasing hormonehormone

2)2)LimitedLimited transplacentaltransplacental passagepassage

••TriiodothyronineTriiodothyronine

••ThyroxineThyroxine

3)3)TransplacentalTransplacental passagepassage zerozero

••TSHTSH
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TGTG

TSHTSH

T3 TotalT3 Total

óóT4 LibreT4 Libre

T4 TotalT4 Total

ThyroidThyroid functionfunction tests in tests in pregnancypregnancy
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SerumSerum TSHTSH

Panesar NS, Li CY, Rogers MS: Reference intervals of thyroid hormones in pregnant Chinese women. Ann Clin Biochem 38:329, 2001

(Thyroid function parameters in normal pregnancy)
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Isotopic tracers should not be administered during pregnancy andIsotopic tracers should not be administered during pregnancy and thereforetherefore

the altered iodine kinetics in the pregnant patient will not bethe altered iodine kinetics in the pregnant patient will not be a source of confusion.a source of confusion.

OtherOther teststests

(Thyroid function parameters in normal pregnancy)

It should be recalled that clinical findings suggestive of mild It should be recalled that clinical findings suggestive of mild 

hyperthyroidism  on women during gestation are:hyperthyroidism  on women during gestation are:

••Increased pulse pressureIncreased pulse pressure

••TachycardiaTachycardia

••Heat intoleranceHeat intolerance

••Decreased peripheral vascular resistanceDecreased peripheral vascular resistance
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PREGNANCY AND IODINE DEFICIENCYPREGNANCY AND IODINE DEFICIENCY

AUTOIMMUNE THYROID DISEASE AND PREGNANCYAUTOIMMUNE THYROID DISEASE AND PREGNANCY

PRIMARYPRIMARY HYPOTHYROIDISMHYPOTHYROIDISM

THYROTOXICOSISTHYROTOXICOSIS

ThyroidThyroid PathologiesPathologies
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PREGNANCY AND IODINE DEFICIENCYPREGNANCY AND IODINE DEFICIENCY

The pregnancy should be viewed as an The pregnancy should be viewed as an 

““environmentalenvironmental”” factorfactor

to trigger the thyroid machinery and, in to trigger the thyroid machinery and, in 

turn, induce thyroid pathology in areas with turn, induce thyroid pathology in areas with 

a marginally reduced iodine intake.a marginally reduced iodine intake.
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AUTOIMMUNE THYROID DISEASE AND PREGNANCYAUTOIMMUNE THYROID DISEASE AND PREGNANCY

ConsequentialConsequential ChangesChanges

��DecreasesDecreases AbAb duringduring pregnancypregnancy..

�� ExcerbationExcerbation and recurrences after parturition.and recurrences after parturition.
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AUTOIMMUNE THYROID DISEASE AND PREGNANCYAUTOIMMUNE THYROID DISEASE AND PREGNANCY

DisordersDisorders ofof FemaleFemale ReproductionReproduction::

��InfertilityInfertility..

��MiscarriageMiscarriage

��RecurrentRecurrent AbortionAbortion
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AUTOIMMUNE THYROID DISEASE AND PREGNANCYAUTOIMMUNE THYROID DISEASE AND PREGNANCY

EffectsEffects ofof PregnancyPregnancy ::

1.1. PrimaryPrimary hypothyroidismhypothyroidism
a)a) ThyroidThyroid destructiondestruction ((HashimotoHashimoto’’ss diseasedisease) ) 

b)b) CirculatingCirculating TSHTSH--receptorreceptor--blockingblocking antibodyantibody

2. 2. AsymptomaticAsymptomatic ((euthyroideuthyroid) ) autoimmuneautoimmune diseasediseaseIncreasedIncreased riskrisk::
a)ofa)of developingdeveloping subclinicalsubclinical hypothyroidismhypothyroidism duringduring pregnancypregnancy

b)ofb)of spontaneousspontaneous miscarriagemiscarriage

3.3. PostpartumPostpartum thyroidthyroid diseasedisease
a)a) HyperthyroidismHyperthyroidism

b)b) HypothyroidismHypothyroidism

c)c) CombinationsCombinations

4. Graves4. Graves’’ DiseaseDisease
a)a) PrePre--existingexisting

b)b) GestationalGestational exacerbationexacerbation andand RemissionRemission

c)   c)   PostpartumPostpartum exacerbationexacerbation
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AUTOIMMUNE THYROID DISEASE AND PREGNANCYAUTOIMMUNE THYROID DISEASE AND PREGNANCY

SUMMARYSUMMARY

��DuringDuring pregnancypregnancy cellcell--mediatedmediated andand humoral inmune  humoral inmune  responses are responses are 

reducedreduced..

�� AfterAfter deliverydelivery thesethese conditionsconditions are are reestablishmentreestablishment andand exacerbationsexacerbations..

��ThyroidThyroid autoinmunityautoinmunity are are associatedassociated withwith infertilityinfertility, , miscarriagemiscarriage andand

maternal maternal hypothyroidismhypothyroidism

��As a As a consequenceconsequence:: SystematicSystematic screeningscreening forfor:

•• ThyroidThyroid DysfunctionDysfunction

•• AntibodyAntibody

In In infertilityinfertility

patientspatients andand

pregnancypregnancy
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PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM

PrevalencePrevalence DuringDuring PregnancyPregnancy::

••HypothyroidismHypothyroidism:  0.3:  0.3--0.5 %0.5 %

••SubclinicalSubclinical:  2:  2--3%3%
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Maternal thyroid dysfunction Maternal thyroid dysfunction can resultcan result in impaired in impaired psychoneurologicpsychoneurologic

development of the fetus. Maternal hypothyroidism has been development of the fetus. Maternal hypothyroidism has been 

associated with mental retardation in the living associated with mental retardation in the living euthyroideuthyroid offspring offspring 

as well as with increased fetal and neonatal losses. as well as with increased fetal and neonatal losses. 

Brent GA. Maternal hypothyroidism: recognition and management. 

Thyroid. 1999;9:661-665.

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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CAUSES:CAUSES:

•• IodineIodine deficiencydeficiency..

••CronicCronic autoimuneautoimune thyroiditisthyroiditis..

••Radial Radial treatmenttreatment ofof hyperthiroidismhyperthiroidism..

••SurgerySurgery forfor thyroidthyroid tumorstumors..

••TSH receptor TSH receptor ““blockingblocking”” antibodiesantibodies..

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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Allan WC, Allan WC, HaddowHaddow JE, JE, PalomakiPalomaki GE, et al: Maternal GE, et al: Maternal thyroidthyroid deficiencydeficiency andand pregnancypregnancy complicationscomplications: : 

implicationsimplications forfor populationpopulation screeningscreening. J . J MedMed ScreenScreen 7:127, 20007:127, 2000Prof. Dra.  Liliana S. VotoProf. Dra.  Liliana S. Voto

A cohort of 10,857 women was screened for thyroid antibodies andA cohort of 10,857 women was screened for thyroid antibodies and

serum TSH concentrations in the 2nd trimester of pregnancyserum TSH concentrations in the 2nd trimester of pregnancy

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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TSH receptor TSH receptor ““BlockingBlocking”” antibodiesantibodies

InterferenceInterference TSHTSH--TSHTSH receptor receptor 

interactioninteraction

TransferredTransferred toto thethe fetalfetal

INTRAUTERINE OR TRANSIENT NEONATAL HYPHOTYROIDISMINTRAUTERINE OR TRANSIENT NEONATAL HYPHOTYROIDISM

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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DIAGNOSIS:DIAGNOSIS:

ClinicalClinical FeaturesFeatures::

�� WeightWeight increaseincrease

�� SensitivitySensitivity toto coldcold

�� DryDry skinskin

�� AsthenidAsthenid

�� DrowsinessDrowsiness

�� ConstipationConstipation

�� AsymptomaticAsymptomatic

LaboratoryLaboratory Test:Test:

�� SerumSerum TSHTSH

�� Free T4Free T4

�� ThyroidThyroid autoauto--antibodiesantibodies

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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OBSTETRICAL COMPLICATIONSOBSTETRICAL COMPLICATIONS

�� ABORTIONABORTION

�� PREPRE--TERM DELIVERIESTERM DELIVERIES

�� IUGRIUGR

�� FETAL DEATHFETAL DEATH

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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Abalovich M, Gutierrez S, Alcaraz G, et al: Overt and subclinical hypothyroidism

complicating pregnancy. Thyroid 12:63, 2002

Abalovich et al.

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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Abalovich et al.

Abalovich M, Gutierrez S, Alcaraz G, et al: Overt and subclinical hypothyroidism

complicating pregnancy. Thyroid 12:63, 2002

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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Screening for hypothyroidism during pregnancyScreening for hypothyroidism during pregnancy

High risk women for whom screening is recommended

�� Women who already take Women who already take thyroxinethyroxine prior to prior to conceptioconceptio..

�� History of hyperthyroid or hypothyroid disease, postpartum History of hyperthyroid or hypothyroid disease, postpartum thryoiditisthryoiditis, or thyroid , or thyroid 

lobectomylobectomy..

�� Family history of thyroid disease.Family history of thyroid disease.

�� Goiter.Goiter.

� Thyroid antibodies (when known).Thyroid antibodies (when known).

�� Symptoms or clinical signs suggestive of thyroid Symptoms or clinical signs suggestive of thyroid underfunctionunderfunction..

�� Type I diabetes.Type I diabetes.

�� Other autoimmune disorders.Other autoimmune disorders.

�� A history of neck irradiation.A history of neck irradiation.

��Infertility should have screening with TSH as part Infertility should have screening with TSH as part oftheiroftheir infertility workinfertility work--upup.

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM
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ALGORITHMALGORITHM

PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM

GlinoerGlinoer D: D: TheThe systematicsystematic screeningscreening andand managementmanagement ofof hypothyroidismhypothyroidism andand

hyperthyroidismhyperthyroidism duringduring pregnancypregnancy. . TrendsTrends EndocrinolEndocrinol MetabMetab 9: 403, 19989: 403, 1998
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PRIMARY HYPOTHYROIDISMPRIMARY HYPOTHYROIDISM

TherapeuticTherapeutic ConsiderationsConsiderations
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THYROTOXICOSISTHYROTOXICOSIS

PREVALENCE:PREVALENCE: 11-- 4    X  1000  PREGNANCIES4    X  1000  PREGNANCIES

CAUSES:

�� GravesGraves´́ DiseaseDisease

�� HCGHCG--inducedinduced HyperthyroidismHyperthyroidism

oror

GestationalGestational HyperthyroidismHyperthyroidism
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THYROTOXICOSISTHYROTOXICOSIS

ClinicalClinical DiagnosisDiagnosis

�� PreviousPrevious HistoryHistory::

� HyperthyroidismHyperthyroidism oror autoimmuneautoimmune thyroidthyroid diseasedisease in in thethe

patientpatient oror her her familyfamily..

�� SymptomsSymptoms ofof hyperthyroidismhyperthyroidism includingincluding weightweight lossloss ((oror

failurefailure toto gaingain weightweight), ), palpitationspalpitations, proximal , proximal musclemuscle

weaknessweakness, , oror emotionalemotional labilitylability. . 

�� SymptomsSymptoms suggestingsuggesting GravesGraves’’ diseasedisease

((ophthalmopathyophthalmopathy oror pretibialpretibial myxedemamyxedema).).

�� ThyroidThyroid enlargementenlargement..

�� AccentuationAccentuation ofof normal normal symptomssymptoms ofof pregnancypregnancy suchsuch

as as heatheat intoleranceintolerance, , diaphoresisdiaphoresis, , andand fatigue.fatigue.

�� PruritisPruritis..
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THYROTOXICOSISTHYROTOXICOSIS

ClinicalClinical DiagnosisDiagnosis

�� PhysicalPhysical ExaminationExamination::

� Pulse Pulse raterate > 100.> 100.

�� WidenedWidened pulse pulse pressurepressure..

�� EyeEye signssigns ofof GravesGraves’’ diseasedisease oror pretibialpretibial myxedemamyxedema..

�� ThyroidThyroid enlargementenlargement especiallyespecially in in iodineiodine sufficientsufficient

geographicalgeographical areasareas..

�� OnycholysisOnycholysis..
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THYROTOXICOSISTHYROTOXICOSIS

LaboratoryLaboratory DiagnosisDiagnosis

�� TSH ( <  0.1 TSH ( <  0.1 mUmU/l)/l)

��T3T3

��T4T4

��AntiAnti TSH receptor TSH receptor AntibodiesAntibodies
TSH < 0.4 mU/l in 10-20% 

of euthyroid women near

the end of 1st Trimester.
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THYROTOXICOSISTHYROTOXICOSIS

AdverseAdverse pregnancypregnancy outcomeoutcome andand lacklack ofof control control ofof maternal maternal hyperthyroidismhyperthyroidism
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Better understanding of the complex maternalBetter understanding of the complex maternal--fetal fetal 

interrelationships related to the ongoing thyroid processes mustinterrelationships related to the ongoing thyroid processes must

remain our constant quest, in order to ensure the best possible remain our constant quest, in order to ensure the best possible 

health status of mother and progeny.health status of mother and progeny.
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