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Infertilità	
Colpisce	il	15%	di	coppie	in	età	riproduttiva	(circa	6	milioni	di	
coppie)	

0,8-4,1%	dei	bambini	nati	in	Europa	sono	nati	da	
procedure	di	PMA	

De	Mouzon,	2010	Registro	Europeo		

Registro	nazionale	Procreazione	medicalmente	assistita	(Pma)	dell’Istituto	superiore	di	sanità	

Numero	totale	di	74.292	coppie	trattate	
95.110	cicli	di	trattamento	nel	2015,	12.836	nati	vivi	(2.6%	
del	totale	dei	bimbi	nati	nel	2015)	
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Infertilità:	soluzioni	terapeutiche	

Insieme	di	tutti	quei	trattamenti	per	la	fertilità	nei	quali	i	gameti,	sia	
femminili	(ovociti)	che	maschili	(spermatozoi),	vengono	trattati	al	fine	
di	determinare	il	processo	riproduttivo.	

PMA	

Inseminazione	Intrauterina	semplice	(HIUI	homologous	intra	uterine	insemination)	con	
seme	del	partner.	

Tecniche	di	primo	livello	

FIVET	(fecondazione	in	vitro	embrio	transfer)		

ICSI	(iniezione	intracitoplasmatica	di	un	singolo	spermatozoo).	

Tecniche	di	secondo	e	terzo	livello	



Roma,	8-11	novembre	2018	

	

Inseminazione	intrauterina:	IUI	

	
Blanda	stimolazione	ovarica	mediante	somministrazione	
di	clomifene	citrato	(os)	ed	hCG	(i.m.)	

	
0.2-0.5	ml	sospensione	di	sperma	processato	introdotto	
nella	cavità	uterina	
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INSEMINAZIONE	IN	VITRO:	FIVET-ICSI	

Stimolazione	
ovarica	

Pick-up	oociti	 Coltura	in	vitro	degli	embrioni	

Biopsia	
dell’embrione	

Transfer	
dell’embrione	

Verifica	dello	stato	di	
gravidanza	
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Stimolazione	ovarica	
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Tiroide PMA 
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Tiroide PMA 
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Colicchia,	2014	

Tiroide PMA 
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Benaglia,	2014	

35%	 27%	
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Elevata omologia strutturale CG -TSH  

Riduzione dei livelli di TSH  

Tiroide PMA 
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Tiroide PMA 
In condizioni di eutiroidismo con Ab negativi … 

Effetto trascurabile della stimolazione ovarica 

TSH TSH 
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AbTg 

AbTPO 

5-15% 

Numeri	

TSH 

3% 
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Prevalenza 7,5% in 
popolazione 15-44 anni 

F 

M F+M 
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Elevata % di donne che si 
sottopongono a PMA sono affette 

da tireopatia 

10% AbTPO+ 
4% ipotiroidismo subclinico o 

conclamato 
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Tiroide PMA 
In condizioni di tireopatia con AbTPO positivi… 

2017 
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Busnelli,	2014	

	46/72	(64%)	
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84%	delle	donne	ipotiroidee	sottoposte	a	IVF	necessitano	
di	incremento	della	posologia	precocemente	(5°-7°	
settimana)	

56%	delle	donne	ipotiroidee	con	gravidanza	spontanea	
necessitano	di	incremento	della	posologia	precocemente	
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Tireopatia PMA 

2	ipotesi:	

1.	Una	relativa	insufficienza	tiroidea,	determinata	in	particolare	dall’iperstimolazione	ovarica	

2.	Un	ambiente	sfavorevole	nel	quale	l’autoimmunità	tiroidea	rappresenta	un	marker	
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a b s t r a c t

Objective: Thyroid autoimmunity (TA) is the most prevalent autoimmune disease in women of repro-
ductive age and is often accompanied by subclinical hypothyroidism (SCH). Both TA and SCH have been
associated with adverse pregnancy outcomes, but their relative influence is unclear. Therefore, we car-
ried out a meta-analysis to evaluate the sole effect of TA on pregnancy outcomes in euthyroid women
undergoing assisted reproductive technology.
Materials and Methods: Literature searches were conducted on Pubmed, EMBASE, and the Cochrane
Controlled Trials Register Database from inception to May 2014.
Results: In euthyroid women whose SCH status is unknown, those with positive antithyroid antibodies
(ATA) had a higher miscarriage rate [pooled relative risk (RR) ¼ 1.638; 95% confidence interval (CI), 1.228
e2.185] and a lower delivery rate (pooled RR ¼ 0.856; 95% CI, 0.759e0.965) than those with negative
ATA. Clinical pregnancy rates were similar between groups. However, clinical pregnancy rate, miscarriage
rate, and delivery rate were all comparable between ATA-positive and ATA-negative euthyroid women
without SCH.
Conclusion: TA per se does not impair assisted reproductive treatment outcomes in women without SCH.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).

Introduction

Thyroid autoimmunity (TA) is defined as the presence of anti-
thyroid antibodies (ATA), specifically antithyroglobulin (anti-TG)
and antithyroid peroxidase (anti-TPO). It is the most prevalent
autoimmune disease in women of reproductive age, with a preva-
lence of 5e15% [1], and in women with infertility, the prevalence is
10e31% [2]. TA was shown to be associated with many kinds of
adverse obstetric outcomes, such as preterm delivery, placental
abruption, and low birth weight [3]. The association with miscar-
riage was first reported in 1990 [1]. Subsequently, the number of
studies on the association between TA and miscarriage increased
substantially, however, the results were conflicting. Although
several meta-analyses showed that TAwas associated with a higher

risk of miscarriage in women who had conceived spontaneously
[4,5], the association between TA and miscarriage was still unclear
in infertile women undergoing assisted reproductive technologies
(ART).

TA has been found to be related to subclinical hypothyroidism
(SCH) [6e8], which is characterized by increased serum thyroid
stimulating hormone (TSH) concentration but normal concentra-
tion of free thyroxine (FT4) [9]. A study investigated 6288 euthyroid
women with no history of thyroid disorder undergoing their first
in vitro fertilization (IVF) cycle and found that 26% of ATA-positive
women also had SCH compared with 16.8% of ATA-negative
women, suggesting that women with positive ATA were more
likely to have SCH [8]. In another study [10], thyroid function values
and anti-TPO status were measured in 668 pregnant women
without known thyroid disease to determine the 1st-trimester
thyroid function values and associations with anti-TPO status. It
was found that TSH concentration in anti-TPO-positive womenwas
nearly double that of anti-TPO-negative women (1.1 mIU/L vs.
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concentrations of T3 and T4. However, the fetuses were sensitive to
changes in T3 and T4 serum concentrations in mothers. One study
reported that fetal concentrations of T3 and T4 were 100 times
lower than those in maternal serum, and serum FT4 concentrations
were about one-third in their euthyroid mothers [36]. As a result,
even a slight reduction in maternal serum FT4 concentrations may
result in a significant decrease in fetal concentration, which may
lead to the loss of pregnancy. Finally, a meta-analysis of three
randomized controlled trial with data on 220 patients found that
levothyroxine supplementation resulted in a significantly higher

delivery rate and lower miscarriage rate in women with SCH un-
dergoing ART [3].

Two meta-analyses on the effect of TA on women undergoing
ART have been reported previously, but the results were conflicting.
Although one study [5] found no association between TA and
miscarriage in women undergoing IVF, another [12] reported that
TA was associated with a higher risk of miscarriage in euthyroid,
subfertile women undergoing IVF. The contrasting results may be
attributable to different study populations and design: whereas the
meta-analysis by Toulis et al [12] included only prospective studies

Figure 2. Forest plot of risk ratios (RR) and 95% confidence interval (CI) of pooled studies comparing ATA-positive patients with ATA-negative controls in subfertile euthyroid
women without SCH undergoing ART according to clinical pregnancy rate. ART ¼ assisted reproductive technologies; ATA ¼ positive antithyroid antibodies; SCH ¼ subclinical
hypothyroidism.

Figure 3. Forest plot of risk ratios and 95% confidence interval of pooled studies comparing ATA-positive patients with ATA-negative controls in subfertile euthyroid women
without SCH undergoing ART according to miscarriage rate. ART ¼ assisted reproductive technologies; ATA ¼ positive antithyroid antibodies; SCH ¼ subclinical hypothyroidism.

H. He et al. / Taiwanese Journal of Obstetrics & Gynecology 55 (2016) 159e165 163

concentrations of T3 and T4. However, the fetuses were sensitive to
changes in T3 and T4 serum concentrations in mothers. One study
reported that fetal concentrations of T3 and T4 were 100 times
lower than those in maternal serum, and serum FT4 concentrations
were about one-third in their euthyroid mothers [36]. As a result,
even a slight reduction in maternal serum FT4 concentrations may
result in a significant decrease in fetal concentration, which may
lead to the loss of pregnancy. Finally, a meta-analysis of three
randomized controlled trial with data on 220 patients found that
levothyroxine supplementation resulted in a significantly higher

delivery rate and lower miscarriage rate in women with SCH un-
dergoing ART [3].

Two meta-analyses on the effect of TA on women undergoing
ART have been reported previously, but the results were conflicting.
Although one study [5] found no association between TA and
miscarriage in women undergoing IVF, another [12] reported that
TA was associated with a higher risk of miscarriage in euthyroid,
subfertile women undergoing IVF. The contrasting results may be
attributable to different study populations and design: whereas the
meta-analysis by Toulis et al [12] included only prospective studies

Figure 2. Forest plot of risk ratios (RR) and 95% confidence interval (CI) of pooled studies comparing ATA-positive patients with ATA-negative controls in subfertile euthyroid
women without SCH undergoing ART according to clinical pregnancy rate. ART ¼ assisted reproductive technologies; ATA ¼ positive antithyroid antibodies; SCH ¼ subclinical
hypothyroidism.

Figure 3. Forest plot of risk ratios and 95% confidence interval of pooled studies comparing ATA-positive patients with ATA-negative controls in subfertile euthyroid women
without SCH undergoing ART according to miscarriage rate. ART ¼ assisted reproductive technologies; ATA ¼ positive antithyroid antibodies; SCH ¼ subclinical hypothyroidism.

H. He et al. / Taiwanese Journal of Obstetrics & Gynecology 55 (2016) 159e165 163

Autoimmunità	tiroidea-PMA 

	Clinical	pregnancy	rate	 	Miscarriage	rate	
	2016	
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Number of oocytes retrieved 

Fertilization rate 

Implantation rate 

Clinical pregnancy rate 

Miscarriage rate 

Delivery rate 

No difference 

No difference 

No difference 

No difference 

Increase in TAI+ 

Decreased in TAI+  

Low number of 
studies 

Need for further 
evidence to rule 
out role of age 
and TSH 

Outcomes Results (TAI+ vs TAI- women) Reasons for 
caution 

Autoimmunità	tiroidea-PMA 
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Tiroide	e	IUI	

Jatzko	et	al,	Reprod	Biol	&	Endocroinol,	2014	
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Karmon	et	al,	Fertil	Steril,	2015	

Tiroide	e	IUI	
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Mintziori,	2014	

Chai,	2014	

Ipotiroidismo/outcome	PMA	II°	livello 
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Ipotiroidismo/outcome	PMA	II°	livello 

Cramer,	2003	 Magri,	2013	

Baker,	2006	
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Terapia	con	LT4	e	PMA	
Negro	2005	

Improved	in	vitro	fertilization	outcomes	after	treatment	of	subclinical	hypothyroidism	in	
infertile	women.	

Effect	of	levothyroxine	treatment	on	in	vitro	fertilization	and	pregnancy	outcome	in	infertile	women	with	
subclinical	hypothyroidism	undergoing	in	vitro	fertilization/intracytoplasmic	sperm	injection.	

Raham	2010		

Kim	2011		
Levothyroxine	treatment	and	pregnancy	outcome	in	women	with	subclinical	hypothyroidism	
undergoing	assisted	reproduction	technologies:	systematic	review	and	meta-analysis	of	RCTs.	

Velkeniers	2013		

Wang	2017		
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Alice	36	anni	
nota	per	infertilità	mista	
Spermiogramma	→	quadro	di	oligospermia	
componente	♀		→	ridotta	riserva	ovarica	
	
Familiarità	positiva	per	tireopatia	

Proposta	ICSI	
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21°	
giorno	

3°	
giorno	

start		
GnRH	agonist	

start		
rhFSH		

hCG	
injection	

ECO	≥	3	follicoli	
Ø>18mm	

36h	

oocyte		
retrieval		

48-72h	

embryo	
transfer	

16	giorni	dopo	hCG	injection	

valutazione	
hCG	sierico	
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Dosiamo il TSH prima della PMA in una 
paziente come Alice? 
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- Con	età	>	30	anni	
- Con	gozzo	
- Con	positività	degli	Ab	(TPO)	
- Con	patologia	nota	in	terapia	con	LT4	
- Che	vivano	in	aree	di	carenza	iodica	
- Con	familiarità	positiva	per	patologia	tiroidea	(incluso	gozzo	e	autoimmunità)	
- Con	sintomi	o	segni	suggestivi	
- Con	diabete	mellito	tipo	1	o	altre	malattie	autoimmuni	
- Con	infertilità	
- Con	poliabortività	
- Con	precedenti	trattamenti	o	irradiazione	al	collo	

TSH basale 2.7 mU/L 
AbTg e AbTPO negativi 
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21°	
giorno	

3°	
giorno	

start		
GnRH	agonist	

start		
rhFSH		

hCG	
injection	

ECO	≥	3	follicoli	
Ø>18mm	

36h	

oocyte		
retrieval		

48-72h	

embryo	
transfer	

16	giorni	dopo	hCG	injection	

valutazione	
hCG	sierico	

TSH	 TSH	 TSH	
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Andamento TSH 
TS
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VI.	THE	IMPACT	OF	THYROID	ILLNESS	UPON	INFERTILITY	AND	
ASSISTED	REPRODUCTION	

RECOMMENDATION 16:  Evaluation of serum TSH concentration is 
recommended for all women seeking care for infertility. 

RECOMMENDATION 17:  LT4 treatment is recommended for infertile 
women with overt hypothyroidism who desire pregnancy. 

Linee	Guida	2017	



Roma,	8-11	novembre	2018	

	
Eutir/Ab-	 Eutir/Ab+	 Ipo	sub./Ab-	 Ipo	sub./Ab+	 Ipo	concl.	

NON-IVF	 -	 No	LT-4	(r.19)	 LT-4*	(r.18)	 LT-4*	(r.18)	 LT-4	

IVF	 -	 LT-4§	(r.21)	 LT-4		(r.20)	 LT-4		(r.20)	 LT-4	

Pre-fertilization	TSH	<2.5	mU/L	(Ab+/Ab-)	
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Alice	36	anni	
nota	per	infertilità	mista	
Spermiogramma	→	quadro	di	oligospermia	
componente	♀		→	ridotta	riserva	ovarica	
	
Familiarità	positiva	per	tireopatia	
TSH	basale	1.8	mU/L	
AbTg	e	AbTPO	positivi	

Proposta	ICSI	
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Eutir/Ab-	 Eutir/Ab+	 Ipo	sub./Ab-	 Ipo	sub./Ab+	 Ipo	concl.	

NON-IVF	 -	 No	LT-4	(r.19)	 LT-4*	(r.18)	 LT-4*	(r.18)	 LT-4	

IVF	 -	 LT-4§	(r.21)	 LT-4		(r.20)	 LT-4		(r.20)	 LT-4	

Monitoraggio	TSH	anche	1-2	settimane	dopo	la	somministrazione	di	HCG	per	modificare	
tempestivamente	la	posologia	di	LT4	in	donne	in	terapia	

Trattamento	con	LT4	delle	donne	Ab+	che	si	sottopongono	a	PMA	
§Insufficient	evidence	exists	to	determine	whether	LT4	therapy	improves	the	success	of	pregnancy	following	ART	in	
TPOAb-positive	euthyroid	women.	However,	administration	of	LT4	to	TPOAb-positive	euthyroid	women	undergoing	
ART	may	be	considered	given	its	potential	benefits	in	comparison	to	its	minimal	risk.		

	
*Insufficient	evidence	exist	to	determine	if	LT4	therapy	improves	fertility.	LT4	may	be	considered	to	prevent	
progression	to	more	significant	hypothyroidism	once	pregnancy	is	achieved.		
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GRAZIE!	


