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Quello che l’endocrinologo deve 
sapere della stimolazione 

ovarica per la PMA



LA FECONDAZIONE IN VITRO

25 Luglio 1978, Oldham and District Hospital, nasce Louise 
Brown (39 settimane di gestazione)

P. Steptoe R.G. Edwards

J.M. Purdy



Steptoe PC, Edwards RG. Birth after reimplantation of a 
human embryo. Lancet 1978;2:366.

Louise Brown, the first baby born from IVF in the world in 
1978, was conceived as a result of  fertilization of a single 
preovulatory oocyte collected in the course of a natural 
cycle.

Jones HW Jr, Jones GS, Andrews MC, Acosta A, Bundren C, 
Garcia J, et al. The program for IVF Norfolk. Fertil Steril
1982;38:14–21. Vital Iniziation of Pregnancy (VIP) 

They employed a stimulation protocol consisting of 150 IU 
of hMG daily starting on the third day of the cycle. The 
average number of eggs retrieved was 3.7 (only 1.5 mature 
oocytes) and the pregnancy rate per transfer was 25%.

In the early days of IVF the use of ‘‘minimal’’ GT daily 
doses, as compared with the current dosages used, 
resulted in very reasonable pregnancy rates despite a low 
number of preovulatory oocytes retrieved. In addition, 
multiple pregnancies were rather uncommon, and OHSS 
was somewhat rare.



She was born December 28, 1981 at 7:46 am, after 

her mother received a total of 7 ampules of hMG

over 4 days. No more than 150 IU of hMG, or two 

ampules, were given per day. 

With this formula, Georgeanna and Howard Jones 

performed 55 laparoscopic oocyte retrievals 

resulting in 31 embryo transfers and 7 pregnancies 

over the course of one year.







Edwards ha ricevuto il
premio Nobel per la
Fisiologia e Medicina
nel dicembre del 2010

Louse Brown è nata 
il 25 luglio del 1978



James Watson, premio Nobel nel 1962, sfidò anche lui Edwards:

«Lei può continuare I suoi studi solo se accetterà la necessità di
praticare infanticidi. Ci saranno molti errori.
Cosa faremo di questi errori? Dobbiamo obbligarci a pensare
anche alle cose che rifiutiamo di considerare».

Potete immaginare come la stampa Inglese riportò queste 
parole.
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Markers of ovarian reserve







FSH threshold window

FSH concentrations need to surpass a distinct level to stimulate ovarian follicle
growth. The window concept stresses the significance of a limited duration of
elevated FSH levels above the threshold for single dominant follicle selection.







Possible causes of low Follicle-to-Oocyte Indeces



Drugs 
for COH

Clomiphene
HMG
FSH 

HP FSH
Rec FSH 
Agonist

Rec LH
Rec FSH/LH

HP HMG
Antagonist

Anni 80
Anni 90

Anni 2000

Anni  2010:  FSH long-acting



Citrato di Clomifene

1- [p (b-dietilaminoetossi) fenil] -1,2-difenilcloroetilene

CC is a racemic mixture of the two stereoisomers 

enclomiphene and zuclomiphene, with the 

former being the stereoisomer mainly 

responsible for its efficacy in ovulation induction .

CC is metabolized in the liver and excreted in the 

stool, with a relatively long half-life of 5e7 days . 

The less potent stereoisomer zuclomiphene

remains detectable for much longer periods of 

time, without major clinical relevance
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Analoghi del GnRH



Agonisti del GnRH nella PMA

VANTAGGI

- riduzione dei cicli sospesi

- aumento del n. di follicoli 
reclutati 

- aumento del numero e della 
qualità (?) degli ovociti 
prelevati

- sincronizzazione dei cicli

SVANTAGGI

- stimolazione ovarica più lunga 
e con dosaggio totale di GT  
più elevato

- aumento di OHSS







Molecole con affinità competitiva, dose dipendente, superiore a 

quella della molecola endogena, per il recettore del GnRH, senza 

attività GnRH-mimetica.

Antagonisti del GnRH 







• Blocco del picco spontaneo dell’LH

• Riduzione del periodo di trattamento

• Riduzione del numero di fiale di gonadotropine utilizzate

• Riduzione incidenza OHSS

GnRH–antagonisti:  vantaggi



• FSH activity Human derived
Recombinant
Recombinant long acting

• LH activity Recombinant LH
hCG

Gonadotropine





Corifollitropin a : structure

A recombinant fusion molecule of FSH and the CTP of the hCGβ- subunit.



Corifollitropin a : protocol

Corifollitropin alfa
rFSH

1 2 3 4 5 6 7 8 9 10

hCG



In the late 1980s and early 1990s, a widespread 

increase in the daily dosage of gonadotropins was 

introduced for multiple reasons that included:

the attempt to increase the number of oocytes 

for low responders, 

the goal of retrieving excess oocytes for embryo 

cryopreservation,

the introduction of suppression protocols with 

GnRH agonists that eliminated the premature 

LH surge but led to the increase in the dosage of 

GT required and the duration of treatment. 

An increase in the recruitment of multiple 

fertilizable oocytes definitely contributed to 

better success rates with IVF, but also resulted 

in an increased cost of treatment and an 

increased incidence of multiple pregnancies and 

OHSS.







Mild stimulation protocol

In mild stimulation, a dosage of 100–150 IU of gonadotropins is started in the 
early follicular phase with the prevention of an LH surge by the use of a GnRH 
antagonist after 5 to 7 days of stimulation.



Minimal stimulation protocol

This protocol is offered to all patients, mostly women with no insurance 
coverage for the treatment, to decrease the cost and improve the patient’s 
tolerability and acceptance of the IVF treatment.





RANDOM- AND LUTEAL PHASE START

OVARIAN STIMULATION PROTOCOLS





• The theory of multiple follicular waves and hence the 

possibility of random-start ovarian stimulation is an 

attractive approach for cancer patients. 

• In cancer patients, there is no need to achieve synchrony 

between ovaries and endometrium as there is no fresh 

embryo transfer, thus allowing random-start stimulation 

protocols.

• Luteal phase- and random-start protocols have also 

recently been applied outside the oncological setting, in 

normal and poor responders.





DOUBLE OVARIAN 
STIMULATION

(DOS) REGIMEN



DOS consists of two successive 

ovarian stimulations in the 

follicular and ensuing luteal 

phase with two oocyte 

retrievals at the end of both 

ovarian stimulations.



Possible application areas of the DuoStim

approach  include :

1. all patients in whom obtaining oocytes is 

urgent, including those with malignant 

diseases or other medical indications, and 

2. patients of advanced maternal age and/or 

reduced ovarian reserve



Because of the asynchrony between endometrial receptivity and embryo development in 

cases of a ‘nonconventional start’ stimulation, all the oocytes/embryos have to be 

cryopreserved and transferred subsequently. 











Quantitative pooling of all available data showed no significant effect 
(OR 1.46; 95% CI 0.77-2.76) on pregnancy rates in 234 couples.



Il limite inferiore del range del FSH non discrimina i 
soggetti fertili dagli infertili ipo-ipo










