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This epidemiological and social trend has not been This epidemiological and social trend has not been 

compensated by biological changes of women 

reproductive life and so, numerous couples, suffering numerous couples, suffering numerous couples, suffering numerous couples, suffering 

from agefrom agefrom agefrom age----related infertility due to a related infertility due to a related infertility due to a related infertility due to a diminished ovarian diminished ovarian diminished ovarian diminished ovarian 

reservereservereservereserve (OR), turn to assisted reproductive technologies (OR), turn to assisted reproductive technologies (OR), turn to assisted reproductive technologies (OR), turn to assisted reproductive technologies 
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LLLLow ow ow ow sample size of all available sample size of all available sample size of all available sample size of all available studiesstudiesstudiesstudies

NNNNot ot ot ot standardized dose and timing of LH supplementation standardized dose and timing of LH supplementation standardized dose and timing of LH supplementation standardized dose and timing of LH supplementation 

LLLLack ack ack ack of adequate patients of adequate patients of adequate patients of adequate patients selection (POR???)selection (POR???)selection (POR???)selection (POR???)

Did Did Did Did not permit to obtain strong results in favour of LH not permit to obtain strong results in favour of LH not permit to obtain strong results in favour of LH not permit to obtain strong results in favour of LH 

supplementation (if not in case of supplementation (if not in case of supplementation (if not in case of supplementation (if not in case of hypogonadotrophichypogonadotrophichypogonadotrophichypogonadotrophic

hypogonadism), in particular when a hypogonadism), in particular when a hypogonadism), in particular when a hypogonadism), in particular when a GnRHGnRHGnRHGnRH----antagonist antagonist antagonist antagonist 

protocol is appliedprotocol is appliedprotocol is appliedprotocol is applied



Total number of follicles >10mm,Total number of follicles >10mm,Total number of follicles >10mm,Total number of follicles >10mm,

Follicles Follicles Follicles Follicles >16mm and >16mm and >16mm and >16mm and 17171717----Estradiol Estradiol Estradiol Estradiol at at at at ovulationovulationovulationovulation----inductioninductioninductioninduction

Total Total Total Total number of oocytes and number of oocytes and number of oocytes and number of oocytes and MIIMIIMIIMII----oocytesoocytesoocytesoocytes

Total Total Total Total number of embryos, number of gradenumber of embryos, number of gradenumber of embryos, number of gradenumber of embryos, number of grade----I I I I embryosembryosembryosembryos

PregnancyPregnancyPregnancyPregnancy rate.rate.rate.rate.

Patients treated with 

150 150 150 150 UI of UI of UI of UI of rLHrLHrLHrLH beginning with beginning with beginning with beginning with GnRHGnRHGnRHGnRH----ant ant ant ant 
showed significantly better outcomes in terms of



if in one hand the GnRHGnRHGnRHGnRH----antagonistantagonistantagonistantagonist induces a fast and profound pituitary suppression, with a clear advantage in term 

of premature LH surge avoidance, in the other hand LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have of premature LH surge avoidance, in the other hand LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have LH activity is dramatically reduced and the follicles which have 

been recruited in a physiological FSH and LH environment are dramatically deprived of their LH sustenance been recruited in a physiological FSH and LH environment are dramatically deprived of their LH sustenance been recruited in a physiological FSH and LH environment are dramatically deprived of their LH sustenance been recruited in a physiological FSH and LH environment are dramatically deprived of their LH sustenance which 

result in a significant reduction of oestrogens concentration via aromatase activity reduction



To understand the possible clinical advantages of LH supplementation we must remember 

that this gonadotropin exert a fundamental physiological action in both the fundamental physiological action in both the fundamental physiological action in both the fundamental physiological action in both the somaticsomaticsomaticsomatic and and and and 

germ cell germ cell germ cell germ cell compartment of the compartment of the compartment of the compartment of the ovarian follicleovarian follicleovarian follicleovarian follicle





MayMayMayMayMayMayMayMay recombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinant--------LH LH LH LH LH LH LH LH supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in supplementation during IVF cycles in poor responder patientspoor responder patientspoor responder patientspoor responder patientspoor responder patientspoor responder patientspoor responder patientspoor responder patients

influence the pathways involved in influence the pathways involved in influence the pathways involved in influence the pathways involved in influence the pathways involved in influence the pathways involved in influence the pathways involved in influence the pathways involved in follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?follicular growth and oocyte maturity?

Which pathways Which pathways Which pathways Which pathways Which pathways Which pathways Which pathways Which pathways of follicular signaling of follicular signaling of follicular signaling of follicular signaling of follicular signaling of follicular signaling of follicular signaling of follicular signaling 

are influenced by are influenced by are influenced by are influenced by are influenced by are influenced by are influenced by are influenced by recombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinant--------LH supplementation? LH supplementation? LH supplementation? LH supplementation? LH supplementation? LH supplementation? LH supplementation? LH supplementation? 

Can these factors Can these factors Can these factors Can these factors Can these factors Can these factors Can these factors Can these factors explain the clinical advantages explain the clinical advantages explain the clinical advantages explain the clinical advantages explain the clinical advantages explain the clinical advantages explain the clinical advantages explain the clinical advantages observed in observed in observed in observed in observed in observed in observed in observed in 

poor responder poor responder poor responder poor responder poor responder poor responder poor responder poor responder patients after patients after patients after patients after patients after patients after patients after patients after recombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinantrecombinant--------LH supplementation?LH supplementation?LH supplementation?LH supplementation?LH supplementation?LH supplementation?LH supplementation?LH supplementation?



Observational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years olderObservational longitudinal crossover study on 28 poor responder patients >42 years older

SSSSSSSS--------COS: COS: COS: COS: COS: COS: COS: COS: standardstandardstandardstandardstandardstandardstandardstandard--------longlonglonglonglonglonglonglong--------agonistagonistagonistagonistagonistagonistagonistagonist--------protocol protocol protocol protocol protocol protocol protocol protocol using rusing rusing rusing rusing rusing rusing rusing r--------FSH (starting FSH (starting FSH (starting FSH (starting FSH (starting FSH (starting FSH (starting FSH (starting dose: 300 dose: 300 dose: 300 dose: 300 dose: 300 dose: 300 dose: 300 dose: 300 IU) IU) IU) IU) IU) IU) IU) IU) 

((((((((in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)in case of FAILURE of treatment)

LHLHLHLHLHLHLHLH--------COSCOSCOSCOSCOSCOSCOSCOS: S: S: S: S: S: S: S: S--------COS +COS +COS +COS +COS +COS +COS +COS +rLHrLHrLHrLHrLHrLHrLHrLH (150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulationLHLHLHLHLHLHLHLH--------COSCOSCOSCOSCOSCOSCOSCOS: S: S: S: S: S: S: S: S--------COS +COS +COS +COS +COS +COS +COS +COS +rLHrLHrLHrLHrLHrLHrLHrLH (150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation(150IU day) from day 5 of stimulation

(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)(treatment done within 6 months after previous cycle)

rFSHrFSHrFSHrFSH alone alone alone alone NRNRNRNR GnRHGnRHGnRHGnRH agonistagonistagonistagonist

StartingStartingStartingStarting

stimulationstimulationstimulationstimulation

DayDayDayDay 5555

NRNRNRNR rFSHrFSHrFSHrFSH + + + + rLHrLHrLHrLH

MildMildMildMild lutheallutheallutheallutheal

phasephasephasephase

PickPickPickPick----upupupup
EGFEGFEGFEGF

Akt1/2; pAkt1/2; pAkt1/2; pAkt1/2; p----Akt1/2Akt1/2Akt1/2Akt1/2

Erk1/2; pErk1/2; pErk1/2; pErk1/2; p----Erk1/2Erk1/2Erk1/2Erk1/2



EGFEGFEGFEGFEGFEGFEGFEGF

ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2 PPPPPPPP--------ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2

ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS ALL GROWTH FACTORS 

RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY RESULTED SIGNIFICANTLY 

INCREASED INCREASED INCREASED INCREASED INCREASED INCREASED INCREASED INCREASED 

IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID IN FOLLICULAR FLUID 

AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION AFTER SUPPLEMENTATION 

WITH rWITH rWITH rWITH rWITH rWITH rWITH rWITH r--------LH LH LH LH LH LH LH LH 

ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2 PPPPPPPP--------ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2

AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2 PPPPPPPP--------AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2



The FF concentration of all the mentioned 

biomarkers were correlated with both 

number of MII oocytes number of MII oocytes number of MII oocytes number of MII oocytes retrieved and 

Grade Grade Grade Grade 1 embryos1 embryos1 embryos1 embryos

EGFEGFEGFEGFEGFEGFEGFEGF

Kaplan-Meier estimator: 6 MII oocytes the event

(6 represented the max number of MII oocytes retrieved) 

HR 60% for HR 60% for HR 60% for HR 60% for 

EFG EFG EFG EFG 10,5 10,5 10,5 10,5 pgpgpgpg/ml/ml/ml/ml

ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2

10.5 10.5 10.5 10.5 pgpgpgpg/ml/ml/ml/ml

Both ErkErkErkErk 1/2 1/2 1/2 1/2 and AktAktAktAkt 1/2 1/2 1/2 1/2 the regression model clearly 

 TREATMENT MEAN VALUE  ± D.S. RANGE P 

RETRIEVED OOCYTES 

(total number) 

S-COS 3.60 ± 1.08 

2-8 0.26 LH-COS 4.00 ± 2.58 

T0TAL 3.80 ± 1.94 

MII  RETRIEVED 

OOCYTES 

(total number) 

S-COS 2.30 ± 0.95 

1 - 6 < 0.001 LH-COS 2.90 ± 1.66 

T0TAL 2.60 ± 1.35 

OBTAINED EMBRYOS 

A 1.90 ± 0.74 

0 -5 N.S. B 2.10 ± 1.45 

T0TAL 2.00 ± 1.12 

I DEGREE EMBRYOS 

A 0.40 ± 0.52 

0 - 3 0.004 B 1.50 ± 0.85 

T0TAL 0.95 ± 0.89 

HR 30% for HR 30% for HR 30% for HR 30% for 

ERK 1/2 ERK 1/2 ERK 1/2 ERK 1/2 250 250 250 250 pgpgpgpg/ml/ml/ml/ml

AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2

250 250 250 250 pgpgpgpg/ml/ml/ml/ml

7.7 ng/ml 7.7 ng/ml 7.7 ng/ml 7.7 ng/ml 

HR 27% HR 27% HR 27% HR 27% for for for for 

AKT 1/2 AKT 1/2 AKT 1/2 AKT 1/2 7.7 7.7 7.7 7.7 ngngngng/ml/ml/ml/ml

Both ErkErkErkErk 1/2 1/2 1/2 1/2 and AktAktAktAkt 1/2 1/2 1/2 1/2 the regression model clearly 

showed a deflection in case of increasing dose more than deflection in case of increasing dose more than deflection in case of increasing dose more than deflection in case of increasing dose more than 

500 500 500 500 pgpgpgpg/ml and 13 ng/ml/ml and 13 ng/ml/ml and 13 ng/ml/ml and 13 ng/ml, respectively



PPPPPPPP--------ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2

PPPPPPPP--------AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2

30 U/ml 30 U/ml 30 U/ml 30 U/ml 

HR 45% for HR 45% for HR 45% for HR 45% for HR 45% for HR 45% for HR 45% for HR 45% for 

PPPP----ERK 1/2 ERK 1/2 ERK 1/2 ERK 1/2 30 U/ml30 U/ml30 U/ml30 U/ml
HR 48% for HR 48% for HR 48% for HR 48% for 

PPPP----ERK 1/2 ERK 1/2 ERK 1/2 ERK 1/2 35 U/ml35 U/ml35 U/ml35 U/ml

Association with highest rate of 1111stststst degreedegreedegreedegree

embryosembryosembryosembryos: only FF fluid levels of P-ERK 1/2 and

P-AKT 1/2 showed significant association.

- PPPP----ERKERKERKERK 1111////2222 showed a very high correlation

[r[r[r[r2222::::0000....973973973973;;;; p<p<p<p<0000....0001000100010001]]]]

- PPPP----AKTAKTAKTAKT 1111////2222 showed an acceptable correlation

[r[r[r[r2222::::0000....624624624624;;;; p<p<p<p<0000....05050505]]]]

PPPPPPPP--------ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2ERK 1/2 PPPPPPPP--------AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2AKT 1/2



In In In In poorpoorpoorpoor----responder responder responder responder patients, patients, patients, patients, recombinantrecombinantrecombinantrecombinant----LH supplementation LH supplementation LH supplementation LH supplementation during IVF during IVF during IVF during IVF 

influences the pathways involved in follicular growth and oocyte maturityinfluences the pathways involved in follicular growth and oocyte maturityinfluences the pathways involved in follicular growth and oocyte maturityinfluences the pathways involved in follicular growth and oocyte maturity. . . . 

The treatment significantly increases follicular levels of The treatment significantly increases follicular levels of The treatment significantly increases follicular levels of The treatment significantly increases follicular levels of 

EGF, ERKEGF, ERKEGF, ERKEGF, ERK----1/2 and AKT1/2 and AKT1/2 and AKT1/2 and AKT----1 1 1 1 EGF, ERKEGF, ERKEGF, ERKEGF, ERK----1/2 and AKT1/2 and AKT1/2 and AKT1/2 and AKT----1 1 1 1 

[[[[particularly the availability of the phosphorylated forms ] particularly the availability of the phosphorylated forms ] particularly the availability of the phosphorylated forms ] particularly the availability of the phosphorylated forms ] 

The strong correlation between The strong correlation between The strong correlation between The strong correlation between pppp----ERKERKERKERK----1/2 and p1/2 and p1/2 and p1/2 and p----AKTAKTAKTAKT----1 1 1 1 and first and first and first and first 

degree embryos seems to suggest a potential role of rdegree embryos seems to suggest a potential role of rdegree embryos seems to suggest a potential role of rdegree embryos seems to suggest a potential role of r----LH LH LH LH 

in influencing also the embryo qualityin influencing also the embryo qualityin influencing also the embryo qualityin influencing also the embryo quality

These evidences explain the These evidences explain the These evidences explain the These evidences explain the improvements improvements improvements improvements inininin

qualitative and quantitative ovarian response.qualitative and quantitative ovarian response.qualitative and quantitative ovarian response.qualitative and quantitative ovarian response.


