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PREMISE

Pregnancy impacts the functioning of the thyroid gland profoundly 
and is associated with a 10%–40% increase in the size of the gland 
(iodine- replete areas show greater increase), a 50% increase in 
the	 production	 of	 thyroxine	 (T4)	 and	 triiodothyronine	 (T3),	 and	
a	 50%	 increase	 in	 the	 daily	 requirement	 of	 iodine.	 These	 physi-
ological changes can render a pregnant, iodine- deficient, euthyroid 
woman in the first trimester hypothyroid during the later stages 
of pregnancy.

Human chorionic gonadotropin (hCG), secreted by the placenta, 
also	impacts	thyroid	function	because	it	simulates	thyroid-	stimulating	
hormone	 (TSH)	 activity	 in	vivo,	 thereby	 suppressing	 its	 secretion.1,2 
Evidence	suggests	that	throughout	pregnancy,	TSH	values	are	lower	
than in the pre- pregnant state, and may even be below the classical 
lower limit of 0.4 mIU/L.3,4	 hCG	 concentrations	 are	 increased	 to	 a	
greater	extent	in	multiple	pregnancies;	therefore,	the	downward	shift	
is	even	more	significant	in	these	cases.	Since	the	levels	of	hCG	decrease	
as	the	pregnancy	increases,	the	levels	of	TSH	follow	the	reverse	trend.	
Therefore,	trimester-	specific	cut-	off	values	of	TSH	should	be	used	for	
diagnosis of hyper-  or hypothyroidism during pregnancy, rather than 
the	usual	values	for	non-	pregnant	individuals.	The	recommended	ref-
erence	ranges	are	0.1–2.5	mIU/L	in	the	first	trimester,	0.2–3.0	mIU/L	
in the second trimester, and 0.3–3.0 mIU/L in the third trimester.5

Studies	also	report	a	significant	decrease	in	the	levels	of	free	T4	
with the progression of pregnancy.3,6,7	Measurements	of	free	T4	are	
complicated by the increased levels of thyroxine- binding globulin 
and decreased levels of albumin during pregnancy, which make the 
immunoassays unreliable.8,9	The	best	method	to	assess	free	T4	during	
pregnancy	is	to	measure	T4	in	the	dialysate/ultrafiltrate	of	the	serum	
samples	employing	on-	line	extraction/liquid	chromatography	or	tan-
dem mass spectrometry.5 However, if these methods are unavailable, 
the clinician can employ any available technique, with the knowledge 
of	its	shortcomings.	Notably,	serum	TSH	is	a	superior	indicator	of	thy-
roid	function	in	pregnancy.5

HYPOTHYROIDISM

Primary	maternal	hypothyroidism	is	defined	as	the	increase	in	serum	
TSH	levels	during	pregnancy.	Depending	on	the	free	T4	levels,	it	is	fur-
ther	classified	as	overt	hypothyroidism	(OH;	free	T4	levels	decreased)	
or	subclinical	hypothyroidism	 (SCH;	normal	 fT4	 levels).	This	distinc-
tion	 is	 important,	 as	 studies	 show	 a	 more	 consistent	 relationship	
between adverse maternal and fetal outcomes and OH and SCH. 
OH is associated with an increased risk of premature birth, low birth 
weight, and miscarriage. Some studies have shown a 22% increase 
in	the	risk	of	gestational	hypertension,10 whereas others have found 
detrimental	effects	on	neurocognitive	development	of	the	fetus11,12 
SCH	can	also	be	associated	with	similar	adverse	effects,	but	the	data	
are inconclusive.10–14	Thus,	all	patients	found	to	have	overt	hypothy-
roidism should be treated with oral l-	thyroxine	(other	preparations	are	
not	 recommended).	The	decision	whether	 to	 treat	 subclinical	hypo-
thyroidism	remains	debatable.	Both	OH	and	SCH	patients	should	be	
followed	up	with	serum	TSH	levels	every	4	weeks	up	to	16–20	weeks	
of	gestation	and	then	at	least	once	between	26	and	32	weeks.

Euthyroid women (not receiving l- thyroxine) who are thyroid 
autoantibody	positive	(TAb+)	also	require	the	same	monitoring	during	
pregnancy as they have increased propensity to develop hypothyroid-
ism	during	the	same.	No	treatment	is	required	by	them	for	TAb+	sta-
tus. Negro et al.15	demonstrated	a	significant	decrease	in	the	number	
of	 patients	with	 postpartum	 thyroid	 depression	when	 treated	with	
selenium 200 μg/day, but the increased risk of developing type 2 dia-
betes in this group16	made	this	recommendation	unacceptable.

Several US studies reported a 2%–3% incidence of hypothyroid-
ism amongst healthy, non- pregnant women of child- bearing age.11,12 
Around	0.3%–0.5%	of	 these	women	are	classified	 in	 the	OH	group,	
and	the	rest	in	the	SCH	category.	These	values	are	likely	to	higher	in	
countries	with	iodine	deficiency.

Pregnancy is a state with increased thyroid hormone require-
ments. As a result, roughly 50%–85% of previously hypothyroid 
women (on treatment) need to increase their dose of l- thyroxine 
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postconception.15–17	 This	 adjustment	 should	 be	made	 as	 soon	 as	
possible	after	the	pregnancy	is	confirmed,	and	an	increment	in	dose	
of	25%–30%	is	usually	required.	This	increment	can	achieved	either	
by increasing the dosage as a whole or by taking two extra tablets 
of the previous treatment per week. Follow up should be done in 
the same way as for newly diagnosed OH or SCH cases during preg-
nancy.	After	delivery,	the	dose	of	l- thyroxine should be decreased 
to	 the	preconception	dose	 and	 serum	TSH	 levels	 checked	 around	
6 weeks postpartum.

Although if untreated overt hypothyroidism is associated with 
adverse maternal and fetal outcomes, no data suggest that adequately 
treated	patients	have	increased	morbidity	or	mortality.	Therefore,	there	
is	no	indication	for	additional	testing	or	surveillance	in	such	patients.

HYPERTHYROIDISM

Hyperthyroidism can likewise complicate pregnancies, although its 
incidence	is	lesser	than	hypothyroidism.	Gestational	hyperthyroidism	
is	the	most	common	cause,	accounting	for	1%–3%	cases	of	hyperthy-
roidism, and is characterized by “transient hyperthyroidism, limited to 
the	first	half	of	pregnancy	characterized	by	elevated	fT4	or	adjusted	
T4	 and	 suppressed	 or	 undetectable	 serum	 TSH,	 in	 the	 absence	 of	
serum markers of thyroid autoimmunity”.18–20 It is thought to occur 
because of high hCG levels and may be associated with hyperem-
esis	 gravidarum,	 multiple	 gestation,	 hydatidiform	 mole,	 or	 chorio-
carcinoma.21,22 Grave's disease is the second most common cause 
of	 hyperthyroidism,	 accounting	 for	 0.1%–1%	cases,23 and might be 
diagnosed	for	the	first	time	during	pregnancy	or	be	present	as	a	recur-
rent	 episode.	 Other	 causes	 include	 toxic	 multinodular	 goitre,	 toxic	
adenoma,	and	factitious	thyrotoxicosis.

The	differentiation	between	gestational	hyperthyroidism	and	Grave's	
disease can be made on the basis of clinical signs of Grave's disease, such 
as	goiter	and	endocrine	ophthalmopathy.	If	in	doubt,	the	determination	
of	TSH	receptor	antibody	is	indicated	as	it	will	be	absent	in	gestational	
hyperthyroidism	 and	 present	 in	Grave's	 disease.	There	 is	 inconclusive	
evidence	for	the	use	of	thyroid	ultrasound	for	differentiation	between	
gestational	hyperthyroidism	and	Grave's	disease	in	pregnancy,	whereas	
the	use	of	radioactive	iodine	uptake/scanning	is	contraindicated.5

Management	 of	 gestational	 hyperthyroidism	 depends	 upon	 the	
severity of symptoms produced. Hyperemesis gravidarum should be 
treated	with	fluids	to	prevent	dehydration	and	antiemetics.	Antithyroid	
drugs	are	not	warranted	since	the	serum	T4	levels	return	to	normal	by	
14–18	weeks	of	gestation,	and	studies	found	that	the	obstetric	out-
come	was	not	improved	in	women	treated	with	antithyroid	drugs	for	
gestational	hyperthyroidism.24

Unlike	 gestational	 hyperthyroidism,	 that	 due	 to	 Grave's	 disease	
requires	treatment	with	antithyroid	drugs	and	the	obstetric	and	med-
ical	complications	are	directly	related	to	the	control	of	hyperthyroid-
ism	 and	 the	 duration	 of	 euthyroidism	 during	 pregnancy.25–28 Poor 
control is associated with an increased incidence of miscarriages, pre- 
eclampsia, prematurity, low birth weight, intrauterine growth restric-
tion,	stillbirth,	thyroid	storm,	and	maternal	congestive	heart	failure.29 

Propylthiouracial	is	the	preferred	treatment	in	the	first	trimester,	with	
a	switch	to	carbimazole/methimazole	for	subsequent	trimesters.	This	
approach is because propylthiouracial has not been associated with 
the	teratogenic	effects	that	have	been	associated	with	carbimazole/
methimazole, but it is associated with risk of hepatotoxicity, which 
may	occur	at	any	time	during	treatment.	Beta	blockers,	such	as	pro-
pranolol, are used to control the hypermetabolic symptoms, with dose 
titration	according	to	the	clinical	symptoms.	These	drugs	can	usually	
be safely withdrawn within 2–6 weeks since prolonged use has been 
associated	with	intrauterine	growth	restriction,	fetal	bradycardia,	and	
fetal hypoglycemia.30

All	antithyroid	drugs	cross	the	placenta	and	therefore	the	aim	 is	
to	maintain	the	free	T4	values	at	or	just	above	the	upper	limit	of	nor-
mal	using	the	smallest	possible	dose	so	as	to	avoid	harmful	effects	on	
the	fetus.	The	free	T4	values	should	be	monitored	every	2–6	weeks.	
Thyroidectomies	are	rarely	indicated	(allergy/contraindication	to	anti-
thyroid drugs, non- compliance, large dose required) and should be 
performed in the second trimester, if needed.

In	all	cases	of	hyperthyroidism,	determination	of	serum	TSH	recep-
tor	antibody	around	24–28	weeks	is	advised	to	facilitate	detection	of	
pregnancies	at	risk	of	fetal	hyperthyroidism.	A	value	above	three	times	
the	upper	 limit	of	normal	 is	an	 indication	 for	 the	close	 follow	up	of	
the fetus. Follow up with serial ultrasounds can be performed in such 
cases. However, cordocentesis should only be done if fetal goiter is 
detected	in	women	receiving	antithyroid	drugs,	to	determine	whether	
the	 fetus	 is	 hyper-		 or	 hypothyroid.	This	 is	 because	 cordocentesis	 is	
associated with both fetal morbidity and mortality.31,32

Breastfeeding	 is	 safe	 in	 mothers	 taking	 antithyroid	 in	 moder-
ated doses. Methimizole can be given in doses up to 20–30 mg/day, 
whereas	 propylthiouracial	 is	 safe	 up	 to	 doses	 of	 300	mg/day.	 Both	
should be administered following the feed in divided doses.

REQUIREMENT OF IODINE

Iodine requirement is increased during pregnancy because of 
increased	thyroid	hormone	production,	increased	renal	iodine	excre-
tion,	 and	 fetal	 iodine	 requirements.33 Women who had adequate 
iodine intake before and during pregnancy have adequate iodine 
stores	and	 therefore	have	no	difficulty	 in	adapting	 to	 the	 increased	
demands.34 However, inadequate stores are gradually depleted dur-
ing	pregnancy,	leading	to	deficiency.	This	deficiency	may	lead	to	fetal	
and	maternal	goiter	and	increased	rates	of	miscarriage,	stillbirth,	and	
perinatal	and	infant	mortality.	The	cognitive	function	of	the	infant	is	
affected35,36 as normal levels of thyroid hormone are required for the 
neuronal	migration	and	myelination	of	the	fetal	brain.	Children	born	
to	mothers	with	 severe	 iron	 deficiency	 during	 pregnancy	 exhibited	
cretinism,	characterized	by	profound	mental	retardation,	motor	rigid-
ity,	and	deaf	mutism.	 It	 is	 the	 leading	cause	of	preventable	 intellec-
tual	disability	worldwide.	Lactation	is	also	associated	with	 increased	
demands.37,38 Spot urinary iodine samples are generally used for the 
determination	of	 iodine	status	in	the	general	population,	with	levels	
less than 150 μg/L	considered	as	deficient.



     |  349FIGO COmmIttee RepORt

Therefore,	 women	 with	 iodine	 deficiency	 should	 receive	 iodine	
supplementation	as	 it	decreases	the	chances	of	the	aforementioned	
adverse	 outcomes.	 Supplementation	 should	 be	 instituted	 early	
because	much	fetal	development	occurs	in	the	first	trimester.	As	per	
WHO guidelines, the recommended total dietary intake of iodine is 
250 μg/day.36	 At	 the	 same	 time,	 excessive	 consumption	 of	 iodine	
should	also	be	avoided	due	to	the	potential	of	 fetal	hypothyroidism	
(Wolff–Chaikoff	 effect)	 and	 guidelines	 advise	 against	 exceeding	 an	
intake of 500–1100 μg/day.5

POSTPARTUM

Postpartum	thyroiditis	is	the	occurrence,	in	the	first	postpartum	year,	
of	 thyroid	dysfunction	 in	previously	euthyroid	women.39 It is found 
in about 8.1% women and this prevalence varies from one region 
to another.40	 Classically,	 postpartum	 thyroiditis	 is	 characterized	 by	
transient thyrotoxicosis followed by transient hypothyroidism, with 
an	eventual	return	to	a	euthyroid	state	by	the	end	of	the	first	post-
partum year.41	 The	 initial	 thyrotoxic	phase	usually	occurs	3	months	
after	 delivery	 and	 is	 characterized	 by	 nervousness,	 irritability,	 and	
palpitations.	However,	 these	 symptoms	 are	mostly	 not	 attended	 to	
and	 attributed	 falsely	 to	 anxiety	 neurosis	 occurring	 especially	 after	
the	birth	of	a	female	child.	This	phase	is	controlled	with	beta	block-
ers,	 such	 as	 propranolol,	 and	 does	 not	 require	 antithyroid	 treat-
ment. A hypothyroid phase follows this and lasts for approximately 
2–6	months.	 This	 hypothyroidism	 is	 characterized	by	 impaired	 con-
centration,	poor	memory,	and	decreased	energy,	symptoms	that	are	
again	 falsely	 attributed	 to	 depression	 on	 account	 of	maladjustment	
after	arrival	of	the	baby.	This	phase	should	be	treated	with	thyroxine,	
which	 can	 usually	 be	withdrawn	 in	 1	year.	 10%–20%	patients	with	
postpartum	thyroiditis	become	permanently	hypothyroid.	Therefore,	
yearly	screening	with	serum	TSH	is	recommended	in	women	with	a	
prior	history	of	postpartum	thyroiditis.

Postpartum	thyroiditis	is	considered	an	exacerbation	of	an	under-
lying	 autoimmune	 thyroiditis,	 aggravated	 by	 the	 immunological	
rebound	that	follows	the	partial	immunosuppression	of	pregnancy.42,43 
It	is	associated	with	the	presence	of	antithyroid	antibodies	in	the	first	
trimester,	with	 increased	titers	 conferring	 an	 increased	 likelihood.44 
Women with other autoimmune disorders, such as type 1 diabetes45,46 
and systemic lupus erythematosus,47	also	have	an	increased	risk.	There	
is	a	70%	recurrence	rate	of	postpartum	thyroiditis	in	subsequent	preg-
nancies amongst individuals who recover.48

Spontaneous pregnancy losses and miscarriages occur in around 
17%–31% pregnancies49	and	are	a	significant	burden	to	the	parents,	
both	emotionally	and	because	of	 its	propensity	 to	cause	bleeding,	
infections,	 and	 pain.	 Poorly	 controlled	 diabetes	 and	 thyroid	 dys-
function	 can	 result	 in	 increased	 risk	 of	 pregnancy	 losses.	 Some	
studies	 have	 shown	 an	 association	 between	 the	 presence	 of	 thy-
roid	 antibodies	 (antithyroid	 peroxidase	 and	 antithyroglobulin)	 and	
an increased risk of pregnancy loss50–52 even amongst euthyroid 
women;	 however,	 others	 did	 not	 identify	 this	 relation.53 A meta- 
analysis	 found	a	clear	association	between	 thyroid	antibodies	and	

spontaneous	abortion,	but	did	not	prove	causality.	Therefore,	there	
is	 insufficient	 evidence	 to	 determine	whether	 or	 not	 to	 screen	 all	
pregnant	women	for	the	presence	of	thyroid	antibodies	in	the	first	
trimester.	This	holds	true	even	for	women	with	a	history	of	recurrent	
abortions	and	to	the	question	whether	or	not	to	treat	such	women	
with l- thyroxine.

OTHER THYROID PROBLEMS 
IN PREGNANCY

Thyroid	nodules	 and	 thyroid	 cancer	 can	present	 in	pregnancy,	pos-
ing many added challenges to both the clinician and the mother. 
Prevalence of nodules and cancer was roughly between 3% and 
21%51,53	and	increased	with	increasing	parity.	Both	disorders	mostly	
increased in size as the pregnancy progressed, returning to their pre- 
pregnant state postpartum53;	sometimes	a	new	nodule	may	develop	
during the course of the pregnancy.54

Any	patient	discovered	to	have	a	thyroid	nodule	should	be	asked	
about	 any	 positive	 family	 history	 for	 the	 occurrence	 of	 a	 benign/
malignant	thyroid	disease.	A	history	of	any	irradiation	to	the	head	and	
neck region during childhood should also be sought. A thorough his-
tory about the occurrence of the nodule and its rate of growth should 
also be sought and recorded. Ultrasound of the thyroid nodule is the 
investigation	of	choice	as	it	helps	in	determining	its	features,	thereby	
distinguishing	benign	from	malignant,	and	also	evaluates	the	cervical	
lymph	nodes.	Thyroid	function	tests	should	also	be	carried	out	in	such	
patients,	but	results	are	usually	normal.	In	addition,	all	nodules	show-
ing	a	progressive	increase	in	size	should	be	investigated	by	fine	needle	
aspiration	cytology	(safe	in	all	trimesters	of	pregnancy).

Radioiodine uptake studies are contraindicated in pregnancy55,56 
and	should	never	be	performed.	Surgery	 in	 such	patients	 should	be	
deferred	until	postpartum	in	all	patients	with	benign	disease	or	well	dif-
ferentiated	malignant	disease	unless	the	nodules	show	rapid	growth,	
severe compressive symptoms develop, or a large primary tumor or 
extensive lymph node metastasis is present.5,57,58	 This	 is	 because	
several	studies	investigating	the	adverse	effects	of	pregnancy	on	the	
prognosis	of	benign	and	well	differentiated	thyroid	cancer	did	not	find	
an	 association.57–62 However, if surgery is deferred, these women 
should undergo follow- up ultrasounds every trimester to assess for 
tumor	growth	and	need	for	intervention.	If	required,	surgery	should	be	
performed during the second trimester as it is safe and not associated 
with any increased fetal or maternal risk.5

CONCLUSIONS

Pregnancy acts as a stress test for the thyroid gland and results in 
hypothyroidism	 in	women	who	 are	 iodine	 deficient	 or	 have	 limited	
thyroid	 reserve,	 and	 postpartum	 thyroiditis	 in	 previously	 euthyroid	
women	 with	 underlying	 Hashimoto's	 thyroiditis.	 However,	 there	
is inconclusive evidence to recommend for or against the universal 
serum	TSH	screening	at	the	first	trimester	visit	of	a	pregnant	woman.



350  |     FIGO COmmIttee RepORt

FIGO WORKING GROUP ON GOOD 
CLINICAL PRACTICE IN MATERNAL–FETAL 
MEDICINE (2015-2018)

Gian	Carlo	Di	Renzo,	Italy	(Chair);	Eduardo	Fonseca,	Brazil;	Eduardo	
Gratacos, Spain; Sonia Hassan, USA; Mark Kurtser, Russia; Fergal 
Malone, Ireland; Shilpa Nambiar, Malaysia; Kypros Nicolaides, 
UK; Nancy Sierra, Mexico; Huixia Yang, China (members). Carlos 
Fuchtner,	 Bolivia	 (FIGO	 President	 Elect,	 Ex	 Officio);	 Vincenzo	
Berghella,	 USA	 (Society	 for	 Maternal–Fetal	 Medicine);	 Ernesto	
Castelazo	Morales,	Mexico	 (FIGO	Committee	 for	Capacity	Building	
in	Education	and	Training);	Mark	Hanson,	UK	(FIGO	Working	Group	
on	 Adolescent,	 Preconception	 and	 Maternal	 Nutrition);	 Moshe	
Hod,	 Israel	 (Committee	 on	 Pregnancy	 and	 NCD;	 Working	 Group	
on	 Hyperglycemia	 in	 Pregnancy);	 Yves	 Ville,	 France	 (International	
Society	of	Ultrasound	in	Obstetrics	and	Gynecology);	Gerard	Visser,	
Netherlands	 (FIGO	Committee	 for	 Safe	Motherhood	 and	Newborn	
Health); Joe Leigh Simpson, USA (March of Dimes).

EXPERT CONTRIBUTORS

Abdallah Adra (Department of Obstetrics and Gynecology, American 
University	of	Beirut	Medical	Center,	Lebanon);	Roza	Bataeva	(Fetal	Medicine	
Centre, Russian Medical Academy of Advanced Studies, Moscow, Russia); 
Luis	Cabero	Roura	(Autonomous	University	of	Barcelona,	Hospital	Materno-
infantil	Valle	Hebron,	Barcelona,	Spain);	Ramen	H.	Chmait	(Department	of	
Obstetrics and Gynecology, Division of Maternal-Fetal Medicine, Keck 
School of Medicine, University of Southern California, USA); Yvonne Cheng 
(Department of Obstetrics and Gynaecology, Chinese University of Hong 
Kong);	 Irene	 Giardina	 (Centre	 of	 Perinatal	 and	 Reproductive	 Medicine,	
University	of	Perugia,	Italy);	Jon	Hyett	(Department	of	Women	and	Babies,	
Royal Prince Alfred Hospital, Australia); Asma Khalil (Fetal Medicine Unit, 
Department of Obstetrics and Gynaecology, St. George’s University 
Hospitals	 NHS	 Foundation	 Trust,	 London,	 UK);	 Narendra	 Malhotra	
(Global Rainbow Healthcare, India); Pierpaolo Mastroiacovo (Alessandra 
Lisis	 International	Centre	on	Birth	Defects	and	Prematurity,	 International	
Clearinghouse	for	Birth	Defects	Surveillance	and	Research,	Rome,	Italy);	John	
Morrison	(Department	of	Obstetrics	&	Gynaecology,	National	University	of	
Ireland);	Amala	Nazareth	 (Emirates	Medical	Association	Ob	Gyn,	United	
Arab Emirates); Liona Chiu Yee Poon (Department of Obstetrics and 
Gynaecology,	Chinese	University	of	Hong	Kong);	Chittaranjan	N.	Purandare	
(International	Federation	of	Gynecology	and	Obstetrics	[FIGO],	St.	Elizabeth	
Hospital,	Walkeshwar	and	BSES	Hospital	Mumbai,	India);	Ruben	Quintero	
(Plantation	General	Hospital	and	Wellington	Regional	Medical	Center,	Coral	
Gables,	Florida,	USA);	Waldo	Sepulveda	(Maternal–Fetal	Diagnostic	Center,	
Santiago,	 Chile);	 Valentina	 Tosto	 (Centre	 of	 Perinatal	 and	 Reproductive	
Medicine, University of Perugia, Italy).

CONFLICTS OF INTEREST

The	authors	have	no	conflicts	of	interest.

REFERENCES

	 1.	 Glinoer	D.	The	regulation	of	thyroid	function	in	pregnancy:	Pathways	
of	 endocrine	 adaptation	 from	 physiology	 to	 pathology.	Endocr Rev. 
1997;18:404–433.

	 2.	 Baloch	Z,	Carayon	P,	Conte-Devolx	B,	et	al.;	Guidelines	Committee,	
National	 Academy	 of	 Clinical	 Biochemistry.	 Laboratory	 medicine	
practice	guidelines.	Laboratory	support	for	the	diagnosis	and	moni-
toring of thyroid disease. Thyroid. 2003;13:3–126.

	 3.	 Soldin	OP,	Tractenberg	RE,	Hollowell	JG,	Jonklaas	J,	Janicic	N,	Soldin	
SJ.	Trimester-	specific	 changes	 in	maternal	 thyroid	 hormone,	 thyro-
tropin,	 and	 thyroglobulin	 concentrations	 during	 gestation:	 Trends	
and	 associations	 across	 trimesters	 in	 iodine	 sufficiency.	 Thyroid. 
2004;14:1084–1090.

	 4.	 Negro	R.	Significance	and	management	of	low	TSH	in	pregnancy.	In:	
Lazarus	J,	Pirags	V,	Butz	S,	 eds.	The Thyroid and Reproduction. New 
York:	Georg	Thieme	Verlag;	2009:84–95.

	 5.	 The	 American	 Thyroid	 Association	 Taskforce	 on	 Thyroid	 disease	
During Pregnancy and Postpartum; Stagnaro-Green A, Abalovich M, 
Alexander	E,	et	al.	Guidelines	of	the	American	Thyroid	Association	for	
the diagnosis and management of thyroid disease during pregnancy 
and postpartum. Thyroid. 2011;21:1081–1125.

	 6.	 Kahric-Janicic	 N,	 Soldin	 SJ,	 Soldin	 OP,	 West	 T,	 Gu	 J,	 Jonklaas	 J.	
Tandem	mass	spectrometry	improves	the	accuracy	of	free	thyroxine	
measurements during pregnancy. Thyroid. 2017;17:303–311.

	 7.	 Soldin	 OP,	 Hilakivi-Clarke	 L,	Weiderpass	 E,	 Soldin	 SJ.	 Trimester-	
specific	 reference	 intervals	 for	 thyroxine	 and	 triiodothyronine	
in	 pregnancy	 in	 iodine-	sufficient	 women	 using	 isotope	 dilution	
tandem mass spectrometry and immunoassays. Clin Chim Acta. 
2004;349:181–189.

	 8.	 Roti	 E,	 Gardini	 E,	 Minelli	 R,	 Bianconi	 L,	 Flisi	 M.	 Thyroid	 function	
evaluation	by	different	commercially	available	free	thyroid	hormone	
measurement kits in term pregnant women and their newborns. 
J Endocrinol Invest. 1991;14:1–9.

 9. Sapin R, D'Herbomez M, Schlienger JL. Free thyroxine measured with 
equilibrium dialysis and nine immunoassays decreases in late preg-
nancy. Clin Lab. 2004;50:581–584.

	10.	 Casey	BM,	Dashe	JS,	Wells	CE,	McIntire	DD,	Leveno	KJ,	Cunningham	
FG. Subclinical hyperthyroidism and pregnancy outcomes. Obstet 
Gynecol. 2006;107:337–341.

	11.	 Casey	BM,	Dashe	JS,	Wells	CE,	et	al.	Subclinical	hypothyroidism	and	
pregnancy outcomes. Obstet Gynecol. 2005;105:239–245.

	12.	 Allan	WC,	Haddow	JE,	Palomaki	GE,	et	al.	Maternal	thyroid	deficiency	
and	pregnancy	complications:	Implications	for	population	screening.	
J Med Screen. 2000;7:127–130.

 13. Leung AS, Millar LK, Koonings PP, Montoro M, Mestman JH. Perinatal 
outcome in hypothyroid pregnancies. Obstet Gynecol. 1993;81: 
349–353.

	14.	 Haddow	JE,	Palomaki	GE,	Allan	WC,	et	al.	Maternal	thyroid	deficiency	
during pregnancy and subsequent neuropsychological development 
of the child. N Engl J Med. 1999;341:549–555.

	15.	 Negro	R,	Greco	G,	Mangieri	T,	Pezzarossa	A,	Dazzi	D,	Hassan	H.	The	
influence	of	selenium	supplementation	on	postpartum	thyroid	status	
in	 pregnant	 women	with	 thyroid	 peroxidase	 autoantibodies.	 J Clin 
Endocrinol Metab. 2007;92:1263–1268.

	16.	 Stranges	S,	Marshall	JR,	Natarajan	R,	et	al.	Effects	of	long-	term	sele-
nium	supplementation	on	the	incidence	of	type	2	diabetes:	A	random-
ized trial. Ann Intern Med. 2007;147:217–223.

	17.	 Krassas	GE,	Poppe	K,	Glinoer	D.	Thyroid	function	and	human	repro-
ductive	health.	Endocr Rev. 2010;31:702–755.

	18.	 Goodwin	TM,	Montoro	M,	Mestman	JH.	Transient	hyperthyroidism	
and hyperemesis gravidarum: Clinical aspects. Am J Obstet Gynecol. 
1992;167:648–652.



     |  351FIGO COmmIttee RepORt

 19. Hershman JM. Human chorionic gonadotropin and the  thyroid: 
Hyperemesis	gravidarum	and	trophoblastic	tumors.	Thyroid. 1999;9: 
653–657.

	20.	 Patil-Sisodia	K,	Mestman	JH.	Graves	hyperthyroidism	and	pregnancy:	
A clinical update. Endocr Pract. 2010;16:118–129.

	21.	 Bouillon	 R,	 Naesens	 M,	 Van	 Assche	 FA,	 et	 al.	 Thyroid	 function	
in	 patients	 with	 hyperemesis	 gravidarum.	 Am J Obstet Gynecol. 
1982;143:922–926.

 22. Davis LE, Lucas MJ, Hankins GD, Roark ML, Cunningham FG. 
Thyrotoxicosis	 complicating	pregnancy.	Am J Obstet Gynecol. 1989; 
160:63–70.

 23. Millar LK, Wing DA, Leung AS, Koonings PP, Montoro MN, Mestman 
JH. Low birth weight and preeclampsia in pregnancies complicated by 
hyperthyroidism. Obstet Gynecol. 1994;84:946–949.

	24.	 Papendieck	P,	Chiesa	A,	Prieto	L,	Gruneiro-Papendieck	L.	Thyroid	dis-
orders of neonates born to mothers with Graves’ disease. J Pediatr 
Endocrinol Metab. 2009;22:547–553.

	25.	 Phoojaroenchanachai	 M,	 Sriussadaporn	 S,	 Peerapatdit	 T,	 et	 al.	
Effect of maternal hyperthyroidism during late pregnancy on 
the risk of neonatal low birth weight. Clin Endocrinol (Oxf). 
2001;54:365–370.

	26.	 Sheffield	 JS,	 Cunningham	 FG.	Thyrotoxicosis	 and	 heart	 failure	 that	
complicate pregnancy. Am J Obstet Gynecol. 2004;190:211–217.

	27.	 Rubin	 PC.	 Current	 concepts:	 Beta-	blockers	 in	 pregnancy.	N Engl J 
Med. 1981;305:1323–1326.

	28.	 Porreco	RP,	Bloch	CA.	 Fetal	 blood	 sampling	 in	 the	management	of	
intrauterine thyrotoxicosis. Obstet Gynecol. 1990;76:509–512.

	29.	 Daffos	 F,	 Capella-Pavlovsky	M,	 Forestier	 F.	 Fetal	 blood	 sampling	
during pregnancy with use of a needle guided by ultrasound: A 
study	 of	 606	 consecutive	 cases.	Am J Obstet Gynecol. 1985;153: 
655–660.

	30.	 Glinoer	 D.	 The	 importance	 of	 iodine	 nutrition	 during	 pregnancy.	
Public Health Nutr. 2007;10:1542–1546.

	31.	 World	 Health	 Organization/International	 Council	 for	 the	 Control	
of	 the	 Iodine	Deficiency	Disorders/United	Nations	Children's	 Fund	
(WHO/ICCIDD/UNICEF). Assessment of the Iodine Deficiency Disorders 
and Monitoring Their Elimination.	Geneva:	World	Health	Organization;	
2007.

	32.	 Vermiglio	 F,	 Lo	 Presti	 VP,	 Castagna	 MG,	 et	 al.	 Increased	 risk	 of	
maternal thyroid failure with pregnancy progression in an iodine 
deficient	 area	 with	 major	 iodine	 deficiency	 disorders.	 Thyroid. 
1999;9:19–24.

	33.	 Azizi	F,	Smyth	P.	Breastfeeding	and	maternal	and	infant	iodine	nutri-
tion.	Clin Endocrinol (Oxf). 2009;70:803–809.

 34. Andersen S, Karmisholt J, Pedersen KM, Laurberg P. Reliability of 
studies	of	iodine	intake	and	recommendations	for	number	of	samples	
in groups and in individuals. Br J Nutr. 2008;99:813–818.

 35. Amino N, Mori H, Iwatani Y, et al. High prevalence of transient 
post- partum thyrotoxicosis and hypothyroidism. N Engl J Med. 
1982;306:849–852.

 36. Nicholson WK, Robinson KA, Smallridge RC, Ladenson PW, Powe NR. 
Prevalence	of	postpartum	thyroid	dysfunction:	A	quantitative	review.	
Thyroid. 2006;16:573–582.

	37.	 Stagnaro-Green	 A.	 Postpartum	 thyroiditis.	 Best Pract Res Clin 
Endocrinol Metab. 2004;18:303–316.

	38.	 Marqusee	E,	Hill	JA,	Mandel	SJ.	Thyroiditis	after	pregnancy	loss.	J Clin 
Endocrinol Metab. 1997;82:2455.

	39.	 Muller	 AF,	 Drexhage	 HA,	 Berghout	 A.	 Postpartum	 thyroiditis	 and	
autoimmune	thyroiditis	in	women	of	childbearing	age:	Recent	insights	
and consequences for antenatal and postnatal care. Endocr Rev. 
2001;22:605–630.

 40. Smallridge RC. Postpartum thyroid disease: A model of immunologic 
dysfunction.	Clin Appl Immunol Rev. 2000;1:89–103.

	41.	 Gerstein	HC.	Incidence	of	postpartum	thyroid	dysfunction	in	patients	
with type I diabetes mellitus. Ann Intern Med. 1993;118:419–423.

 42. Alvarez-Marfany M, Roman SH, Drexler AJ, Robertson C, Stagnaro-
Green	A.	 Long-	term	 prospective	 study	 of	 postpartum	 thyroid	 dys-
function	 in	women	with	 insulin	 dependent	 diabetes	mellitus.	 J Clin 
Endocrinol Metab. 1994;79:10–16.

	43.	 Stagnaro-Green	A,	Akhter	 E,	Yim	C,	Davies	TF,	Magder	 L,	 Petri	M.	
Thyroid	disease	in	pregnant	women	with	systemic	lupus	erythemato-
sus: Increased preterm delivery. Lupus. 2011;20:690.

	44.	 Lazarus	 JH,	 Ammari	 F,	 Oretti	 R,	 Parkes	AB,	 Richards	 CJ,	 Harris	 B.	
Clinical	 aspects	 of	 recurrent	 postpartum	 thyroiditis.	Br J Gen Pract. 
1997;47:305–308.

	45.	 Ellish	NJ,	Saboda	K,	O'Connor	J,	Nasca	PC,	Stanek	EJ,	Boyle	C.	A	pro-
spective	study	of	early	pregnancy	loss.	Hum Reprod. 1996;11:406–412.

 46. Stagnaro-Green A, Roman SH, Cobin RH, el-Harazy E, Alvarez-Marfany 
M,	Davies	TF.	Detection	of	at-	risk	pregnancy	by	means	of	highly	sensi-
tive	assays	for	thyroid	autoantibodies.	JAMA. 1990;264:1422–1425.

	47.	 Glinoer	D,	Soto	MF,	Bourdoux	P,	et	al.	Pregnancy	in	patients	with	mild	
thyroid	 abnormalities:	 Maternal	 and	 neonatal	 repercussions.	 J Clin 
Endocrinol Metab. 1991;73:421–427.

	48.	 Sezer	K,	Kamel	N,	Unlu	C,	Celik	HK.	Impact	of	first	trimester	and	post-
partum	period	thyroid	autoantibodies	on	abortus	incidence	in	Turkish	
pregnant women. Gynecol Endocrinol. 2009;25:387–391.

	49.	 Struve	 CW,	 Haupt	 S,	 Ohlen	 S.	 Influence	 of	 frequency	 of	 previous	
pregnancies on the prevalence of thyroid nodules in women without 
clinical evidence of thyroid disease. Thyroid. 1993;3:7–9.

	50.	 Kung	AW,	 Chau	MT,	 Lao	TT,	Tam	 SC,	 Low	 LC.	The	 effect	 of	 preg-
nancy	 on	 thyroid	 nodule	 formation.	 J Clin Endocrinol Metab. 
2002;87:1010–1014.

	51.	 Berg	GE,	Nystrom	EH,	Jacobsson	L,	et	al.	Radioiodine	 treatment	of	
hyperthyroidism in a pregnant women. J Nucl Med. 1998;39:357–361.

	52.	 Zanzonico	 PB.	 Radiation	 dose	 to	 patients	 and	 relatives	 incident	 to	
131I therapy. Thyroid. 1997;7:199–204.

	53.	 Herzon	 FS,	Morris	 DM,	 Segal	MN,	 Rauch	 G,	 Parnell	 T.	 Coexistent	
thyroid cancer and pregnancy. Arch Otolaryngol Head Neck Surg. 
1994;120:1191–1193.

	54.	 Moosa	 M,	 Mazzaferri	 EL.	 Outcome	 of	 differentiated	 thyroid	
cancer diagnosed in pregnant women. J Clin Endocrinol Metab. 
1997;82:2862–2866.

	55.	 Vini	 L,	 Hyer	 S,	 Pratt	 B,	 Harmer	 C.	 Good	 prognosis	 in	 thyroid	 can-
cer found incidentally at surgery for thyrotoxicosis. Postgrad Med J. 
1999;75:169–170.

	56.	 Monroy-Lozano	 BE,	 Hurtado-Lopez	 LM,	 Zaldivar-Ramirez	 FR,	
Basurto-Kuba	 E.	 Clinical	 behavior	 of	 thyroid	 papillary	 cancer	 in	
pregnancy:	 Optimal	 time	 for	 its	 treatment.	 Ginecol Obstet Mex. 
2001;69:359–362.

	57.	 Yasmeen	S,	Cress	R,	Romano	PS,	et	al.	Thyroid	cancer	in	pregnancy.	
Int J Gynecol Obstet. 2005;91:15–20.

	58.	 Nam	KH,	Yoon	JH,	Chang	HS,	Park	CS.	Optimal	timing	of	surgery	in	
well-	differentiated	 thyroid	 carcinoma	 detected	 during	 pregnancy.	
J Surg Oncol. 2005;91:199–203.


