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Corpus Luteum Function 
 Corpus luteum  secretes progesterone  
 Progesterone is necessary to transform the endometrium 

to a state receptive to blastocyst implantation and to 
maintain early pregnancy.  

 The production of progesterone by the luteal cells depends 
on the availability of its circulating cholesterol substrate 
and is facilitated by a low-level LH stimulation.  

 The normal lifespan of the CL is 11 to 17 days  
 If not rescued by HCG production from a newly implanted 

pregnancy, the CL will regress and luteolysis occurs.  
 The CL can be rescued from luteolysis and continue 

progesterone production by rapidly rising HCG produced 
by the trophoblast of early pregnancy.  
 
 
 



 Importance of Corpus Luteum 

• Although an early pregnancy is essential to the 
survival of the CL, a functioning CL is also 
essential to early pregnancy survival.  
– Luteectomy resulted in abortion if performed before 7 

weeks gestation. 

– If luteectomy was performed between 7 to 9 weeks, 
abortion was sometimes seen.  

– Luteectomy after 9 weeks resulted uniformly in 
pregnancy survival.  

– Additionally, pregnancy could be salvaged by 
progesterone supplementation after luteectomy.  



 Luteal phase following controlled ovarian hyperstimulation 
and oocyte aspiration is dysfunctional  

 Is luteal support needed?  
 Luteal phase support (LPS) is warranted in ART 

Luteal Phase in ART cycles  

Adapted from Jones-1996 by Fauser and Devroey-2003 



Etiology of Luteal Phase Insufficiency in 
ART Cycles  

 Destruction of granulosa cells destined to become 
the CL during oocyte aspiration.  

Use of GnRH agonists and antagonists can lead to 
defective luteal phase  
Suppressing LH secretion  
GnRH-agonists block the LH output for at least ten days 

after discontinuing   

 COH lead to Supraphysiological estradiol 
concentrations  
Negative feedback inhibition to the hypothalamic-pituitary 

axis 

 COH lead to short follicular phase  
 Early progesterone rise is more pronounced due to 

formation of multiple corpora lutea.  
 
 



What is the best regime for luteal 
support?  

Human chorionic gonadotropin 
(HCG) 

Progesterone  

Progesterone with estrogen 

GnRH-a 



Data is not yet enough to make a final 

decision. 

–Efficiency 

–Side effects  

–Ease of use 

 

What is the best regime for luteal 
support?  



According to meta-analysis hCG was superior to 
progesterone as luteal phase support with respect 
to pregnancy rates 

                      Nosarka S, Gynecol Obstet Invest. 2005 

 The drawback of using hCG are the increased risk 
of ovarian hyperstimulation!!!  

 OHSS complication was 20-fold higher with hCG than 
with progesterone supplementation. 

 

                van der Linden M,. Cochrane Database Syst Rev 2011;(10):CD009154 

 

 

 

 

 

What is the best regime for luteal 
support?  



What is the best regime for luteal 
support?  

It is generally agreed that hCG during the luteal 
phase should not be administered when the 
peak estradiol level exceeds 2500 pg/ml and 
there are more than 10 mature follicles at the 
time of oocyte retrieval.  

There appears to be no consensus regarding the 
dosage and frequency of hCG administered to 
support the luteal phase.  

 



Which route of progesterone administration 
confers more reproductive benefit?  

Oral  

I.M.  

Vaginal 

SC  

 



Oral administration is not preferred due to 
decreased bioavailability from hepatic first pass 
effect resulting in low tissue concentrations of 
the medication  

Oral route requires very high dose to reach a 
sufficient progesterone concentration in the 
serum.  
Progesterone metabolites lead to undesirable side 

effects  

Several studies have shown the superiority of 
vaginal progesterone  
 
 

Oral Progesterone  



Oral micronized progesterone  

After ingestion, it is absorbed by the 
intestines, undergoes a first-pass metabolism 
by the liver, and is excreted by the kidneys, 
resulting in a bioavailability that is only 10% of 
intramuscular preparations.  

Serum levels reach maximum in 2 to 4 hours 
and remain significantly elevated for only 6 to 
7 hours, requiring more frequent dosing.  

 



Dydrogestrone  

 Improved bioavailability compared with oral 
micronized progesterone  

Pregnancy rates is higher in women using oral 
dydrogesterone for luteal support versus vaginal 
micronized progesterone (41.0 vs 29.4%, P≤.01)  

Equal efficacy to vaginal micronized progesterone 
and to intramuscular progesterone 

Safety in early pregnancy ??? 

 







 

IM administration of P results in rapid 
absorption with higher serum P 
concentrations  

IM P has a longer half-life and longer 
therapeutic levels compared to vaginal route 
allowing a wider implantation window and 
less endometrial contractions on the day of 
the embryo transfer  

Dose: 50-100mg/day 

 

Intramuscular Injections (IMP)  



 Intramuscular injections are painful 

Requiring another person to help with 
administration  

Associated with severe side effects,  
– welts,  

– infections,  

– abscesses,  

– allergic reactions 

– pulmonary complications  
• Acute eosinophilic pneumonia  

 

 
 

 

Intramuscular Injections (IMP)  



 Vaginal micronized progesterone results in a lower serum 
concentration but a higher endometrial tissue concentration of 
progesterone  

 Vaginal formulations have been shown to have better 
synchronization effects upon the endometrium  
 first pass uterine effect  

 vaginal administration through higher local progesterone levels 
decreased uterine peristaltic activity at the time of embryo transfer  

 

 

 

Vaginal route of progesterone  



Vaginal route of progesterone  

 Equal efficacy of intramuscular and vaginal progesterone 
preparations in therapeutic doses for luteal phase 
support.  

 Vaginal application of progesterone has also led to some 
minor side-effects  
 vaginal discharge,  
 Itching   
 local skin irritation   

 Easier to use 
 Greater satisfaction 
 Better tolerated 

 



Studies # Participants # P 

Live birth rate 4 1222 0.85 

Clinical pregnancy  13 2932 1.14 

Ongoing pregnancy 4 1223 1.34 

Miscarriage 5 1324 1.18 

Multiple pregnancy 1 505 1.03 

Van der Linden, Cochrane Syt Rev, 2011 

Intramuscular vs. Vaginal progesterone 





Bergh et al, Hum Reprod , 2012 

Gel Vaginal tablets P 

Patient number 991 992 

Ongoing pregnancy 30.2% 32.7% NS 

Patient convenience 
and ease of use 

2.9 4.8 <0.000
1 

1: very convenient  10:very 

inconvenient 

Vaginal route of progesterone 
Gel vs. Vaginal tablet 



Which vaginal P to use?  

Similar treatment outcomes with vaginal gel 

and all other vaginal preperations  

 

Vaginal gel may be more convenient and is 

associated with better patient satisfaction 

scores  

 





When to start luteal support?  

Progesterone support can be started 
at hCG injection  

at oocyte retrieval  

at ET  

LPS should be offered starting when the 
efficacy of hCG on the corpus luteum 
vanishes until luteal support is taken 
over by hCG of embryonic origin.  

 



In theory, exogenous P administration would be beneficial only to 
‘‘fill in the gap’’ between exogenous hCG clearance and endogenous 
hCG production.  

 

When to start luteal support?  



• HCG has pharmacokinetic and 
pharmacodynamics characteristics that foster 
prolonged efficacy on the corpus luteum present.  

• Endogenous progesterone (P) production from 
the corpus luteum after hCG triggering persists to 
5–6 days after oocyte retrieval  

• The onset of LPS could be withheld until several 
days into the luteal phase as, for example, after 
ET.  

• LPS should be started not later than 3 days 
after oocyte retrieval 

 
 
 

When to start luteal support?  



• Starting LPS as early as on the day of oocyte 
retrieval is bound to be beneficial on uterine 
contractions at the time of cleavage- stage 
ETs.  

• The risk of too early onset of LPS might 
prematurely close the window of receptivity, 
and harm ET outcome, be it at either the 
cleavage or blastocyst stage.  

 

When to start luteal support?  





Fertil Steril! 2018;109:97–103. 





How long should luteal support be 
administrated?  

 There is no consensus regarding the duration of luteal support.  

 The production of steroids by the corpus luteum starts in the 5th 
week. It is then gradually taken over by the placenta.  

 The placenta is the only source of P and E after the 7th week of 
pregnancy  
 Luteectomy uniformly resulted in abortion if performed before 7 weeks 

gestation.  

 If luteectomy was performed between 7 to 9 weeks, abortion was 
sometimes seen.  

 Luteectomy after 9 weeks resulted uniformly in pregnancy survival.  

 Pregnancy could be salvaged by progesterone supplementation after 
luteectomy.  

 





What is the optimal dose of progesterone? 

 Safely effective dose of micronized progesterone in oil 
capsules is 600 mg daily (200 mg thrice a day),  

 Vaginal micronized progesterone capsules in doses less 
than 300 mg/day are inferior in efficacy to 
intramuscular progesterone.  

 All vaginal progesterone preparations in adequate 
doses were equally efficacious  
Crinone gel once a day,  
Utrogestan 200 mg thrice a day, 
 Endometrin 100 mg twice or thrice a day 

•  Data are insufficient for definite conclusion on the efficacy of 
Endometrin in women older than 35.  

 

 
 
 



24-36h 

HUmaidan, Hum Reprod Update, 2011 

What is the optimal luteal phase support in 
GnRH-agonist–triggered cycles?  



What is the optimal luteal phase support in 
GnRH-agonist–triggered cycles?  

 Half- life is six to eight times longer for HCG compared with LH.  

 Due to the short duration of the induced LH/FSH peak after 
GnRH agonist administration, the luteal phase is characterized 
by severe luteolysis and luteal phase insufficiency  

 Standard luteal phase support is not enough 

 More ‘aggressive’ luteal phase support is needed 

   daily 50 mg i.m. progesterone and oestradiol 
supplementation 

 Luteolysis can be prevented by LH activity administration and it 
was shown that administration of 1500 IU of HCG 35 h after 
GnRH agonist trigger results in ongoing pregnancy rates similar 
to those of HCG trigger. Unfortunately, with this dosage, OHSS 
may still occur in the high-responder-group  

 

 

 



Frontiers in Endocrinology June 2017 | Volume 8 | Article 116 



Conclusion ; We maintain that following GnRHa trigger, delaying 
the administration of 1500 IU hCG luteal support to 48 h after 
oocyte retrieval adequately rescues the corpora luteal, without 
the need of any additional support. 





REPRODUCTIVE BIOMEDICINE ONLINE 36 (2018) 75–77 

• The key to this approach is daily monitoring of the progesterone 
level and, depending on the patient’s individual degree of 
luteolysis, the application of a rescue HCG bolus.  
 

• This approach requires daily monitoring of serum progesterone 
concentrations and the administration of a rescue bolus of HCG 
once progesterone concentrations drop below 30 nmol/l  
• the lowest progesterone level consistent with ongoing preg- 

nancy ? 
• the minimum amount of HCG needed to rescue the luteal 

phase.  
 
 











 Number of stimulation days  
 Number of days of ovarian 

suppression 
 Total amount of medication 

used for ovarian suppression 
 Level of progesterone on the 

day of final oocyte maturation 
 Number of retrieved oocytes 

PLOS ONE May 1, 2017 









Adding Estrogen  

Several investigators have noticed that the 
level of estrogen is low during the luteal phase 
in IVF cycles.  

The results of adding estrogen to 
progesterone produced conflicting data;  

Estrogen addition does not seem to offer an 
advantage over progesterone alone in spite of 
sporadic reports of the contrary.  

 

 

 



Conclusion; the addition of 4mg estrogen daily to progesterone for 
luteal support in antagonist ICSI cycles is not beneficial for pregnancy 

outcome. 





Adjuvant treatments during the luteal 
phase  

Single dose of GnRH agonist 5 to 6 days after 
oocyte retrieval.  

It is hypothesized the GnRH agonist may 
support the CL by stimulating LH secretion for 
the pituitary but also may have effects on the 
endometrial GnRH receptors or direct effects 
on the embryo.  

 





Luteal Phase Progesterone During Frozen 
Embryo Transfer  

• There is no formed CL, thus no endogenous source of 
progesterone.  

• It is suggested that cleavage-stage embryos should not 
be transferred before 3 to 4 days of progesterone 
treatment.  

• It is suggested that cleavage-stage embryos can be 
transferred on the fourth day of progesterone 
exposure 

• It is suggested that blastocyst were transferred on the 
sixth day of progesterone exposure.  

 

 

•   

 

 



CONCLUSION  

• Luteal phase is deficient in women undergoing ART treatment.  
• Support of the luteal phase is essential. 
• hCG associated with a significant risk of OHSS 
• Progesterone is preferred for LPS by almost all IVF centers and 

appears to be the current agent of choice 
• Vaginal progesterone should be preferred as its is as effective 

as intramuscular progesterone and is associated with less side 
effects-effective and more user friendly  

• E2  do not seem to improve outcomes.  
• The addition of GnRHa may be increase pregnancy rates 
• The role adjuvants such as estrogen and GnRH analogues 

should be further explored 
• Ideal LPS after GnRHa trigger should still be defined  

 
 
 
 






