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Central	Hypothyroidism	(CeH)	

§  DefiniBon:				CeH	is	a	rare	form	of	hypothyroidism	characterized	by	a	
state	of	insufficient	sBmulaBon	by	TSH	of	an	otherwise	normal	thyroid	
gland	–	implying	a	disturbed	funcBoning	of	the	pituitary	gland	
(‘secondary	hypothyroidism’)	or	the	hypothalamus	(‘terBary	
hypothyroidism’)	

§  It	is	frequently	a	component	of	mulBple	pituitary	hormone	deficiency,	
which	may	complicate	both	diagnosis	and	management	

§  Epidemiology:		prevalence	of	∼	1/15,000	is	largely	underesBmated	
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Causes	of	central	Hypothyroidism	(CeH)	
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Factors	challenging	the	diagnosis	and	management	of	CeH	

ü 	ManifestaBons	of	central	hypothyroidism	(CeH)	are	oRen	mild	and	can	
be	masked	by	those	of	other	associated	pituitary	hormone	deficiencies	

ü CirculaBng	TSH	levels	are	generally	normal/low		and	cannot	be	used	as	a	
diagnosBc	or	therapeuBc	marker	:	the	“reflex	TSH	strategy”	is	not	valid	!	

ü 	Lack	of	accurate	parameters	for	diagnosis	and	for	therapy	adjustment	

ü 	Interference	by	other	hormonal	deficits	and	their	treatment	in	the	
thyroid	hormone	equilibrium	

ü 	Other	usual	difficulBes	encountered	for	primary	hypothyroidism:	assay	
interferences,	nonthyroidal	illnesses	and	other	non-CeH	condiBons	

ü 	No	internaBonal	accepted	guidelines	up	to	2018	
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DifficulBes	in	establishing	guidelines	

ü 		Central	hypothyroidism	is	a	rare	condiBon	and	many	aspects	have	
not	been	studied	in	a	systemaBc	way	

ü 		Very	few	randomized	controlled	studies	and	few	prospecBve	
studies		 	(level	of	scienBfic	evidence	is	usually	low)	

ü 		Large	differences	between	pracBces	across	countries	and	centres	
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Difficultés	rencontrées	dans	le	diagnosBc	et	le	traitement	de	
l’hypothyroïdie	centrale	(CeH)	

ü 	ManifestaBons	cliniques	de	l’hypothyroïdie	centrale	peuvent	être	
masquées	par	celles	d’une	insuffisance	hormonale	hypophysaire	
mulBple	(MPHD)	

ü 		La	TSH	ne	peut	pas	être	uBlisée	comme	marqueur	de	l’équilibre	
hormonal	thyroïdien	

ü 		La	TSH	peut	être	paradoxalement	élevée	(TSH	“bio-inacBve”)	

ü 	Interférence	dans	l’évaluaBon	des	tests	foncBonnels	thyroïdiens	(TFT)	

ü 	Maladies	non	thyroïdiennes	donnant	le	mêm	tableau	biologique	

ü 	Manque	de	paramètres	précis	pour	ajuster	le	traitement	

The	task	force	produced	34	recommendaBons:		
18	dedicated	to	the	diagnosis	

16	dedicated	to	the	management	and	treatment	

	
“GRADE”	system	-	guidelines	from	the	ETA	

2	strengths	of	recommendaBons	

1:		strong		or		recommendaBon	(applicable	to	most	condiBons)	
2:		weak	or	suggesBon	(applicable	only	to	parBcular	condiBons)	

4	levels	of	evidence	(from	∅○○○	to	∅∅∅∅)	
∅∅∅∅	:			RCT	and	meta-analyses	
∅∅∅○	:			large-scale	non	randomized	and	observaBonal	studies	
∅∅○○	:			case	series	and	consensus	expert	opinions	
∅○○○		:		case	reports	or	expert	opinions	
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RecommendaBons	1	à	9	:	In	which	paBents	should	we	suspect	CeH	?	

§  In	pa-ents	with	low	free	T4	concentra-on	and	low/normal	TSH			 	(1/	∅∅∅O)	

§  In	pa-ents	with	low	free	T4	concentra-on	and	only	mildly	elevated	TSH	
(inappropriately	lower	than	expected	based	on	hypothyroid	state)		 	(2/∅∅OO)	

§  In	neonates	and	children	with	manifesta-ons	of	congenital	hypothyroidism	but	a	
normal	or	low	TSH	at	neonatal	screening	 	 	 	 	(1/	∅∅∅∅)	

§  In	neonates	and	children	with	a	family	history	of	CeH	and/or	unexplained	growth	
retarda-on,	developmental	delay,	delayed	or	precocious	puberty,	or	other	signs	of	
congenital	hypothalamic-pituitary	disease 		 	 	 	(1/	∅∅∅∅)		

§  In	adult	pa-ents	with	a	personal	or	familial	history	of	hypothalamic-pituitary	disease,	
moderate	to	severe	head	trauma,	stroke,	previous	cranial	irradia-on,	iron	overload,	
in	par-cular	when	hypothyroid	manifesta-ons	are	present	 		 	(1/	∅∅∅O)	

§  	In	adolescents	or	adults	with	a	macro-orchidism	(suspected	muta-on	of	the	
‘immunoglobulin	superfamily	member	1’	or	IGSF1	gene) 	 		(1/	∅∅∅O)	
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§  In	all	pa-ents	with	or	without	hypothyroid	manifesta-ons	but	with	clinical	findings	
poin-ng	to	a	hypothalamic-pituitary	disease	(e.g.,	hyperprolac-nemia,	acromegalic	
features,	diabetes	insipidus,	recurrent	headaches,	visual	field	defects) 	(1/	∅∅∅∅)		

§  in	pa-ents	with	a	known	hypothalamic-pituitary	insufficiency	a;er	onset	of	growth	
hormone	or	estrogen	treatment	 	 	 	 		 		(1/	∅∅∅O)	

§  ARer	onset	of	a	drug	known	to	suppress	TSH	such	as	a	RXR	agonist	(bexarotene),	
ipilimumab,	other	immune	checkpoint	inhibitors	or	mitotane		 	 		(1/∅∅OO)	
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RecommendaBons	10	à	18	:		diagnosis	of	central	hypothyroidism	
	 	 	 	 	 	 	(including	milder	

forms)	

RecommendaBon	10	

Diagnosis	of	CeH	requires	the	combined	determina-ons	of	fT4	(or	free	T4	index)	and	TSH	
concentra-ons 	 	 	 	 	 		(1/	∅∅∅∅)		

	

RecommendaBon	11	

CeH	diagnosis	is	ascertained	by	the	combined	findings	of	a	serum	FT4	(or	FT4	index)	below	
the	lower	limit	of	the	normal	range	and	inappropriately	low/normal/only	mildly	
elevated	TSH	concentra-ons	on	at	least	2	separate	determina-ons,	aRer	exclusion	of	
condi-ons	with	biochemical	features	that	could	lead	to	an	erroneous	CeH	diagnosis	.	

	 	 	 	 	 	 	 	(1/	∅∅∅O)	
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(low	T3	syndrome)	or	iodinaBon	defect	(SBP2	gene	mutaBon)	

and	which	usually	do	not	lead	to	significant	CeH			(but	there	are	excepBons!)	
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ConcentraBons	of	irTSH	and	free	T4	at	diagnosis	in	paBents	with	a	
known	central	hypothyroidism	

L	Persani	et	al,	JCEM	2002	&	2012		
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80%	 10%	10%	

O.	Alexopoulou	et	al,	EJE	2004;	150:1		
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Accuracy	of	various	parameters	in	diagnosing	Central	Hypothyroidism	
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Free	T4	is	the	most	sensiBve	parameter	to	detect	CeH	
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RecommendaBon	13	

	In	pa-ents	under	follow-up	for	hypothalamic-pituitary	disease	or	aRer	cranial	
irradia-on,	FT4	and	TSH	should	be	monitored	at	least	on	a	yearly	basis	(biannually	in	
children),	and	we	suggest	that	CeH	diagnosis	should	be	considered	when	serum	FT4	
falls	in	the	lower	quar-le	of	the	normal	range,	in	par-cular	when	a	FT4	decrease	>	
20%	of	previous	values	is	observed	(provided	that	the	variables	are	measured	in	the	
same	lab	and	by	the	same	assay),	and	with	a	low	or	normal	TSH.											(2/∅OOO)	

⇒				free	T4	concentraBon	may	be	normal	(low)	in	central	hypothyroidism	!	
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RecommendaBons	10	à	18	:		diagnosis	of	central	hypothyroidism		
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Longitudinal	evoluBon	of	thyroid	funcBon	tests	aRer	cranial	irradiaBon	

Pa-ent	irradiated	for	
a	paraselllar	
meningioma	in	98	

O.	Alexopoulou	and	D.	Maiter,	In:	Traité	d’endocrinologie	(2018,	ed.	Chanson	&	
Young)	

15	

CeH	
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Longitudinal	evoluBon	of	free	T4	aRer	cranial	irradiaBon:	a	cohort	study	

L.	Vaniersel	et	al,	J	Clin	Endocrinol	Metab	2019;	104:	4998–5007	
16	

A	prospecBve	follow-up	study	of	267	children	and	adolescents	irradiated	for	a	low-grade	glioma	
or	ependymoma		

N=26	

N=32	

N=209	
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RecommendaBon	14	(suggesBon)	

	Mild	CeH	diagnosis	(FT4	in	the	lower	quar-le	of	normal	range	with	inappropriately	
low	TSH)	can	be	supported	by	a	combina-on	of	several	other	findings	(of	variable	
significance)		(2/∅OOO)		

17	

RecommendaBons	10	à	18	:		diagnosis	of	central	hypothyroidism		
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RecommendaBons	15	to	18	:		GeneBcs	of	CeH	

18	

RecommendaBon	15	

Gene-c	analyses	should	be	performed	in	congenital	CeH	,	CeH	diagnosed	during	infancy	or	
at	any	age	if	the	cause	of	confirmed	CeH	remains	unexplained	 	(1/∅∅OO)	

RecommendaBon	16	

In	index	cases,	gene-c	analyses	may	be	performed	by	direct	sequencing	using	a	
phenotype-driven	approach	or	by	NGS	with	a	panel	of	candidate	genes	 		(1/∅∅OO)	

	(Persani	L	and	Bonomi	M,	Best	Pract	Res	Clin	Endocrinol	Metab.	2017;31:255-263)	

RecommendaBon	18	

If	a	muta-on	is	found	in	an	index	case,	gene-c	analyses	should	be	extended	to	all	first	
degree	family	members,	whether	symptoma-c	or	not,	to	confirm	gene-c	status	and	
detect	an	early/mild	form	of	CeH 	 	 	 	 		(1/∅∅∅O)	
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Candidate	genes	involved	in	geneBc	forms	of	CeH	(isolated	or	combined	with	other	
pituitary	hormone	deficits)	and	associated	phenotype	

First	diagnosed	someBmes	in	adults	
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RecommendaBons	19	à	34:	Treatment	of	CeH	

RecommendaBon	19	

First	line	treatment	of	CeH	is	administra-on	of	levothyroxine	(L-T4) 				 		(1/	∅∅∅∅)	
		

	No	convincing	argument	in	the	literature	to	support	the	use	of	combined	T4+T3	
treatment		and	this	associaWon	is	at	greater	risk	to	induce	overtreatment	
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Treatment	of	CeH	

21	

Conclusions:		
§ 		Using	a	fixed	dose	of	1.6	µg/kg	BW	of	L-T4	was	beeer	than	dose	-tra-on	for	a	
fT4	at	the	median	to	improve	markers	associated	with	central	hypothyroidism.	
		
§ 		Treatment	with	the	combina-on	of	T4+T3]	was	associated	with	small	addi-onal	
beneficial	effects	on	ankle	reflex	-me	and	working	memory	but	resulted	in	
supraphysiological	free	serum	T3	(=	hyperthyroidism)	

J	Clin	Endocrinol	Metab	2007;	92:	4115–	4122		
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RecommendaBons	19	à	34:	Treatment	of	CeH	

RecommendaBon	19	

First	line	treatment	of	CeH	is	administra-on	of	levothyroxine	(L-T4) 				 		(1/	∅∅∅∅)	
		

	No	convincing	argument	in	the	literature	to	support	the	use	of	combined	T4+T3	
treatment		and	this	associaWon	is	at	greater	risk	to	induce	overtreatment	

	

RecommendaBon	20	

When	a	diagnosis	of	CeH	is	confirmed	in	infancy,	childhood	or	adulthood,	replacement	
treatment	with	L-T4	should	be	started	only	aRer	evidence	of	conserved	cor-sol	
secre-on.	If	coexistent	central	adrenal	insufficiency	is	not	ruled	out,	thyroid	
replacement	must	be	started	aRer	steroid	therapy	in	order	to	avoid	the	possible	
precipita-on	of	an	adrenal	crisis. 	 	 	 		 	(1/	∅∅∅∅)		

22	
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RecommendaBon	21	

In	severe	congenital	forms	of	CeH		(example:	TSHβ	muta-on),	treatment	must	be	started	
as	soon	as	possible	and	at	high	doses,	similar	to	those	used	in	primary	congenital	
hypothyroidism	(10-12	µg/kg/jour) 	 		 	 	(1/	∅∅∅∅)		

RecommendaBon	22	

In	milder	forms	of	congenital	CeH		(example:	TRH-R	muta-on),	treatment	may	be	started	
at	lower	doses	(5-10	µg/kg/jour)	to	avoid	overtreatment 	 		(2/∅OOO)	

RecommendaBon	23	

In	CeH	forms	diagnosed	during	infancy	or	adolescence,	treatment	should	be	started	at	
doses	of	3.0-4.0	and	2.0-2.4	µg/kg/jour,	respec-vely 	 	 		(2/∅∅OO)	

23	

RecommendaBons	19	à	34:	Treatment	of	CeH	
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RecommendaBon	24	

In	adult	pa-ents	with	CeH,	L-T4	replacement	may	be	started	progressively	but	should	
reach	a	dose	according	to	age	and	body	weight	as	follows:	

§  1.2-1.6	µg/kg/day	in	pa-ents	younger	than	60	years	of	age	

§  1.0-1.2	µg/kg/day	in	pa-ents	older	than	60	years	of	age	

aiming	at	a	free	T4	concentra-on	in	the	upper	limit	of	normal	range	

with	a	TSH	level	that	will	usually	be	suppressed	if	the	L-T4	dose	is	op-mal	 	(1/∅∅OO)	

	

24	

RecommendaBons	19	à	34:	Treatment	of	CeH	
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• 	Melanie,	45	yr-old	(75	kg):		hypopituitarism		aRer	surgery	for	a	large	compressive	
pituitary	macroadenoma		-		CeH	treated	with	L-T4		75	µg/day	(1.0	µg/kg)	

• 	Endocrine	visit:				fa-gue	++,	weight	gain,	headaches	and	cogni-ve	dysfunc-on	

• 	Hormonal	assessment:		TSH	0.9	mU/L	(0.4-4.0)	-		fT4	11.4	pM	(11-22)	

• 	Dose	increase	to	100	µg/day	(1.33	µg/kg)	à		clinical	improvement	

• 		Next	blood	test	(GP)	:			TSH	0.05	mU/L	(0.4-4),	fT4L	16,5	pM	(11-22)	
	à		her	GP	concludes	to	overtreatment	and	reduces	the	dose	to	75	µg/day		
	à		her	symptoms	of	hypothyroidism	recur….	

Treatment	of	CeH	in	adults	:	a	clinical	case		

25	

„The	wrong	TSH	reflex	strategy“	
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TSH	is	normally	and	rapidly	suppressed	under	low	doses	of	L-T4	in	CeH		
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26	
Ferre^	E	et	al,	JCEM	1999;	84	(3):924-9.	

30%	
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I.		Shimon	et	al,	Thyroid	2002	

%	of	paBents	with	normal	free	T4	

RetrospecBve	study	of	41	paBents	with	treated	CeH	

27	

91%	
78%	

50%	
35%	
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RetrospecBve	of	101	paBents	with	treated	CeH	

28	

O.	Alexopoulou	et	al,	Eur	J	Endocrinol	2004;	150:1-8	

*	

*	

Group	1	(n=46):		undertreated	-	fT4	<	1.40	ng/dl		(nl:	0.80-2.00)		

Group	2	(n=55):		correctly	treated	–	fT4	≥	1.40	ng/dl		

Group	2	had	a	lower	BMI	and	cholesterol	level	than	Group	1		
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RecommendaBons	19	à	34:	Treatment	of	CeH	

RecommendaBon	25	

It	is	recommended	to	avoid	treatment	of	milder	forms	of	CeH	(FT4	concentra-ons	within	
the	lower	limit	of	normal	range)	in	elderly	pa-ents	>	75	years	of	age. 		(1/∅∅OO)	

	

RecommendaBon	26	

Adequacy	of	replacement	therapy	should	be	checked	regularly	with	FT4	(or	FT4	index)	
measurement,	and	administra-on	of	L-T4	should	be	given	aRer	the	morning	blood	
withdrawal. 	 	 	 	 	 	 		(1/∅∅∅O)	

30	
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RecommendaBon	32	

In	CeH	pa-ents,	up--tra-on	of	the	L-T4	dose	should	be	considered	in	all	condi-ons	listed	
below:	

§  retarded	psychomotor	and	cogni-ve	development	in	infants	and	children;	
§  introduc-on	of	GH	replacement	therapy;	
§  introduc-on	of	oestrogen	replacement	therapy	or	oral	contracep-ves;	
§  pubertal	development;	
§  controlled	ovarian	s-mula-on;	
§  pregnancy;	
§  weight	gain;	
§  introduc-on	of	treatments	impac-ng	LT4	absorp-on	or	thyroid	hormone	

metabolism.	
	 	 	 	 	 	 	 	 		(1/∅∅OO)	

31	

RecommendaBons	19	à	34:	Treatment	of	CeH	
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GH	treatment	increases	the	conversion	of	T4	à	T3	and	will	lower	fT4	levels		

Ø  	 CeH	may	be	uncovered	aRer	aRer	star-ng	GH	replacement	therapy	

Ø  	 if	treated,	a	dose	increase	of	LT4	is	indicated	in	more	than	50%	of	pa-ents	
	
	
Study	in	66	pa-ents	with	hypopituitarism	and	treated	with	GH	–	aRer	6	months:	
	

Ø  	8/17	pa-ents	(47%)	with	apparently	normal	thyroid	func-on	at	baseline	became	
hypothyroid	(47%)		

Ø  	9/49	(18%)	pa-ents	with	CeH	adequately	treated	with	L-T4	had	low	fT4	levels	
Ø  In	total,	17/66	pa-ents	(26%)	had	deteriorated	their	thyroid	func-on...	

32	

S.	Porre^	et	al,	J	Clin	Endocrinol	Metab	2002;	87:2042-5	

CeH	and	replacement	with	other	pituitary	hormones	
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O.	Alexopoulou	et	al,	Eur	J	Endocrinol	2004;	150(1):1-8		

33	

CeH	and	replacement	with	other	pituitary	hormones	

Estrogen	treatment	in	women	also	requires	oRen	an	increase	in	the	L-T4	

dose	in	paBents	with	CeH	
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RecommendaBon	33	

	

In	pa-ents	with	CeH,	down--tra-on	of	the	L-T4	dose	should	be	considered	in	elderly	
pa-ents,	aRer	delivery,	aRer	menopause	or	when	the	concomitant	treatments	listed	
in	the	previous	recommenda-on	are	withdrawn. 	 	 		(1/∅∅OO)	

34	

RecommendaBons	19	à	34:	Treatment	of	CeH	
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Thanks	to	all	the	authors	of	these	guidelines	


