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   ART & success 

*Live birth rate 
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• Optimal luteal phase  
• Etiology of luteal phase deficiency (LPD) in 

ART cycles  
• Agents and routes for luteal phase support 

(LPS)  
• When to start and stop LPS?  
• LPS in the world 
• LPS in Turkey 
• LPS – evidence based medicine 
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Optimal luteal phase 
  

• Optimal follicular phase  

• LH 

• E 

• P 

 

 *Corpus Luteum 
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Functions of Progesterone 
• Luteal phase - secretory 

endometrium 

• Uterine contractility ↓ 

• Noninflammatory T helper 2↑- 
implantation ↑ 

• Nitric oxide↑- Endometrial blood 
flow and oxygen↑ 

• Progesterone↓ - endometrial 
maturation ↓ 
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LUTEAL≈  PLACENTAL  Shift  

7th weeks of gestation  

• Removal of CL prior to 7 weeks 
of gestation leads to pregnancy 
loss 

• Normal pregnancy was sustained 
when progesterone was given 
after removal of CL 
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COH- OI 

 

• Ovarian stimulation 

• Ovulation trigger 

*  Final maturation of oocytes 

*  Endometrial preparation 
prior to implantation  

• Luteal phase  
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 The luteal phase of the normal menstrual  cycle  
 

   LH concentration     4–10 IU/L. 

 

 

    Peak  of Progesterone   25 nmol/ L ( 7.8 ng/ml) 

   7 or 8 days after the mid-cycle surge 

    (unless pregnancy occurs) 

     

 

    

   Ovulation and normally functioning  CL 
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Luteal phase in ART 

 

• increase in progesterone 
(rapidly and excessively ) 

 peak of P 3-4 days after mid 
cycle surge 

• decrease in progesterone 
(rapidly)  

• Short luteal phase 
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Causes of LPD in ART 

 

• Supraphysiological 
hormone levels 

• Oocyte  retrieval 

• GnRH analog 

• Ovulation  trigger:  

 HCG, GnRHa 

• Endometrial  
“dyssynchrony” 
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Agents and routes for luteal phase support 

(LPS)  
 
 

 

• HCG 

• Progesterone 

• Progesterone+Estrogen 

• GnRH a 

• rLH 

• LPS in GnRHa trigger cycles 
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PROGESTERONE 
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Low-dose (≤100 mg) vs high-dose (>100 mg) 
vaginal P Outcome  

    No. of studies  No. of participants  OR (95% CI) 

  

Live birth      2   1485   1.01 (0.81-1.26) 
  

Clinical preg. rate     12   4973   1.04 (0.92-1.17) 
  

Ongoing preg. rate    5   3034   0.99 (0.85-1.15) 
  

Miscarriage rate     8   2350   1.27 (0.85-1.89) 
  

Multiple preg. rate   4    905   0.95 (0.57-1.58) 
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im vs vaginal P  
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   No. of studies  No. of participants  OR (95% CI) 

  

Live birth rate   4   1222          0.85 (0.66-1.10) a 

  

Clinical pregnancy rate  13   2932          1.14 (0.97-1.33) 

  

Ongoing pregnancy rate  4   1223           1.34 (1.05-1.71) b 

  

Miscarriage rate   5   1324          1.18 (0.80-1.72) 

  

Multiple pregnancy rate  1      505                        1.03 (0.63-1.67) 
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sc P (Prolutex) vs vaginal P (Crinone)-IVF: A 
non-inferiority RCT  

     Prolutex  Crinone  p 
Ongoing pregnancy-ITT  27.4%   30.5%   0.40 
  

 Ongoing pregnancy-PP  29.2%   31.2%   0.61 
  

 Implantation rate-ITT  35.0   33.1   0.85 
  

 Implantation rate-PP  35.1   32.9   0.97 
  

 Delivery-live birth-ITT  26.8   29.9   0.37 
  

 Delivery-live birth-PP  28.5   30.5   0.58 
      

      Lockwood, Fertil Steril , 2013 
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ITT = intention to treat; PP = per protocol 
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Efficacy of luteal phase support with vaginal progesterone in 
intrauterine insemination: a systematic review and meta-analysis. 
 
Miralpeix E, González-Comadran M, Solà I, Manau D, Carreras R, Checa MA - J. Assist. 
Reprod. Genet. - Jan 2014; 31(1); 89-100 
 
 
 

Abstract 

 
The supplementation of luteal phase with vaginal progesterone 
significantly increases live birth among women undergoing IUI when 
receiving gonadotropins for ovulation induction. Women receiving 
CC to induce ovulation do not seem to benefit from this treatment 
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PROGESTERONE + ESTROGEN 
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P vs P+E 
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  No. of studies  No. of participants  OR (95% CI)   

 

 

Live birth rate    1  100            1.13 (0.43-2.94)   

Clinical pregnancy rate   7  1345            1.25 (0.99-1.59)  

               a,b   

Ongoing pregnancy rate  5  993            1.00 (0.77-1.31)   

Miscarriage rate   6  1281            0.99 (0.69-1.43)   

OHSS     1  59            0.14 (0.01-2.21)   

Multiple pregnancy rate   NA  NA             NA   
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GnRH  Agonist 

 
• FSH, LH ↑→ Ovary 

• GnRH receptor in endometrium 

• GnRH → Embryo 
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Comparison the effect of GnRH agonist as  luteal phase support in 

long and antagonist protocol in ART cycles: A case control study 
Nagihan Özcan, Ali İrfan Güzel, Gülnur Özaksit, Nafiye Yılmaz 

     (unpublished data) 

  51  long GnRH agonist protocol , 37  GnRH antagonist protocol.  

 All of the patients used vaginal progesterone and estradiol valerate (orally 4 
mg/day) in the luteal phase. In long protocol group 23 patients were administered 
only vaginal progesterone +E (Group 1) and 28 patients received vaginal 
progesterone +E and 0.5 mg leuprolide asetate on post-embryo transfer day 5 and 
10 (Group 2). In GnRH antagonist group; 15 patients recieved only vaginal 
progesterone+E (Group 3) and 23 patients received vaginal progesterone +E and 
0.5 mg leuprolide asetate on post-embryo transfer day 5 and 10 (Group 4).  
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LP group  

(n=23) 

LP+GnRH 

agonist group 

(n=28) 

GnRH 

antagonist group 

(n=15) 

GnRH antagonist+ 

GnRH agonist group 

(n=23) 

P 

OHSSα 1 (4.34) 0  2  1 (4.34) 0.261 

Clinical pregnancy rateα  6 (26 .08)  6 (21.42) 4 (26.66) 7 (30.43) 0.911 

Live birth rateα 2 (8.68) 4 (14.28) 2 (13.33) 3 (13.04) 0.545 

Miscarriage rateα 3 (13.04) 1 (3.57) 1 (6.66) 1 (4.34) 0.555 
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P vs P + GnRH agonist 

 

    No. of studies  OR (95% CI)  

Live birth rate    3  2.44 (1.62-3.67) a   

Clinical pregnancy rate   6  1.36 (1.11-1.66) b   

Ongoing pregnancy rate   2  1.31 (1.03—1.67)c  

Miscarriage rate    1  0.59 (0.14-2.45)   

OHSS      NA  NA   

Multiple pregnancy rate   2  0.84 (0.55-1.26)   
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LPS in GnRHa Trigger Cycles 
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LH(IU/L)                 HCG(IU/L)   
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A= 10,000 IU hCG + Standard LPS  

B= 0.2 mg Triptorelin + 1500 IU hCG (OPU +1hr) + Standard LPS  

C= 0.2 mg Triptorelin + Standard LPS  

D= 0.2 mg Triptorelin only (No LPS) 

  

(Standard LPS: Natural micronized P 600 mg/d &  

Estradiol Valerate 4 mg/d starting OPU + 1 day)  
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When to start and stop LPS  

 

• hCG day  

• OPU day  

• OPU + 1 day  

• ET day  

 

 

• Pregnancy test 

• 5- 7 th week 

• 10-12 th week 
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LPS in the World 
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LPS in Turkey  

• The majority of participants prefer to support the luteal phase 
regardless of the type of gonadotropin releasing hormone 
analogue used for pituitary suppression.  

• LPS is started between day of oocyte collection and embryo 
transfer.  

• Progesterone vaginal gel seems to be the most commonly 
used agent for LPS.  

• Almost half of participants think estrogen should be used as 
an adjuvant to progesterone.  

• Most participants reported continuing LPS until completion of 
the first trimester of pregnancy. 
 

 

        

    
 Ata B, et all 

                J Turk Soc Obstet Gynecol, 2010; 7(3): 224-7 
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