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THYROID HORMONES: CRUCIAL FOR FETAL

DEVELOPMENT
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THE ROLE OF THE MOTHER AND THE

PLACENTA
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Maternal hypothyroxinemia early in 

pregnancy

Iodine deficiencyĄŷ T3 synthesis instead of T4

Ąless T4 through the placenta 

Ąless supply to the fetal brain

Ą impact on neurodevelopment of the infant

Pop, 2003

Velasco, 2009

Li, 2010

Costeira, 2011

Ghassabian, 2014

Koorevaar, 2016



Congenital hypothyroidism
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WHAT ABOUT PRETERM BIRTH?
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1st trimester 2nd trimester 3rd trimester Post-natal

14/40 28/40 Term

Maternal thyroid hormone transfer

Fetal thyroid hormone secretion

Sudden interruption maternal

thyroid hormone supply

Limited thyroid gland reserve

Persistent fetal thyroid hormone metabolism

Immaturity of hypothalamopituitary thyroid axis

Non thyroidal illness

Medication

Transient hypothyroxinaemia of prematurity

(THOP)
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Relevance of THOP?



Human studies: conflicting data

Heterogeneity in 

definition of THOP 

study populations

Difficulties in 

thyroid hormone measurements

reference values in preterm infants
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Thyroid

hormone

transporters

Deiodinases Thyroid hormone

binding proteins

Sulfotransferases

and

arylsulfatases

Thyroid hormone

receptors

Identified in 

the human 

placenta

MCT8

MCT10

LAT1

LAT2

OATP1A2

OATP4A1

D2

D3

Transthyretin (TTR)

Albumine

Ŭ1-antitrypsin

Ŭ1-acid glycoproteïn

TBG is not

synthesized by the

placenta

Limited placental

activity

TRŬ1,

TR Ŭ2, 

TRɓ1 and TRɓ2 

mRNA expression

TRŬ1,

TR Ŭ2, TRɓ1protein

expression

Compensation

mechanisms

(+ method)

ŷ MCT 8 
(gene and protein

expression)

ŹMCT 10
(gene- and protein

expression)

No proven 

compensation

mechanisms

TTR toename 
(immunehistochemistry)

- ŷTRŬ1, 

TR Ŭ2, TRɓ1 

(immuunhistochemie)

Clinical

condition?

Severe IUGR Severe IUGR Preeclampsia and

IUGR

- IUGR
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= result of complicated pregnancy

Romero, 2014
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Preterm birth

Spontaneous preterm birth

(SPB)

Indicated preterm birth

(IPB)
(Goldenberg, Culhane et al. 2008)

IPB due to pregnancy associated vascular disease

Å Gestational hypertension

Å Preeclampsia

Å HELPP-syndrome

Å +/- association IUGR



Differences in placenta histology

SPB

Å More acute onset

IPB due to pregnancy associated vascular origin

Å Chronic evolution

Massive chorioamnionitis in immature placenta. Exudate is

present in the amnion and chorion. 

The placenta had a purulent surface and

marked funisitis. H&E. X60.

(Baergen 2005)

ñTenney-Parkerò changes in a placenta at 25 weeks gestation.

There is obvious acceleration of villous maturation and increased syncytial

Knots, H&E. X64
(Baergen 2005)



Rampersad R et al 2011

Tenney Parker changes = Developmental shift 

Ąvillous phenotype
× richly capillarized

× highly branched terminal villi

Ą to enhance the placentaôs ability to transfer oxygen to the foetus
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Spontaneous

preterm birth

(SPB) 

Indicated

preterm birth*

(IPB)

Healthy term 

controls

Blood sample at partus

Å TSH

Å Total T4

Å Free T4 index (fTI)

Å Total T3

Å TBG

Å TPO antibodies

Å Weight placenta

Å Fresh peri-umbilical samples 

Å RNA (PCR) and protein expression

(Western blotting):

× MCT8 

× MCT10 

× DiO1 

× DiO2 

× DiO3

Å H&E staining, maturation score

Å Automatic calculation diameter villi

Cord blood sample

Å TSH

Å Total T4

Å Free T4 

Å Total T3

Å TBG

Methods

* due to pregnancy associated vascular origin
Eerdekens et al., 2018
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Results

Å Preterm birth: 

× Lower educational level

× Higher caesarean section rate

Å IPB: higher health risk profile

× Higher BMI

× More tobacco use

Å SPB: lower median GA than IPB

Å Preterm birth:

× Lower mean placenta weight

Å IPB:

× Lower weight placenta / GA

Å Preterm birth:

× Lower birth weight

Å IPB:

× More IUGR

Eerdekens et al., 2018
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