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The Value of Luteal Support
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Implantation is a complicated process that involves adequate preparation of the endometrium. An important contributor to this preparatory process is the corpus luteum, the primary function of which is to secrete progesterone to induce secretory transformation of the endometrium so that implantation can occur and the necessary support can be provided for the pregnancy during the early stages of its development (1). The corpus luteum requires continual stimulation by luteinizing hormone (LH) to maintain adequate production of progesterone which, in pregnancy, is produced by the action of human chorionic gonadotropin (hCG) on the LH receptor.

Aspiration of granulosa cells during oocyte retrieval results in luteal phase disruption, the extent of which varies with the vigour of the aspiration. Additionally, the current practice of using a gonadotropin releasing hormone agonist (GnRHa) in the ovarian stimulation regimen to prevent a premature surge of LH, is associated with persistent blockage of LH output for at least 10 days after discontinuing GnRHa administration (2,3). The prolonged administration of GnRHa may also affect ovarian steroidogenesis directly. Consequently, the ability of the corpus luteum to produce progesterone is impaired.

This effect also increases the estrogen/progesterone ratio in the luteal phase particularly in treatment cycles with assisted reproductive technology in which estradiol levels are usually high. The importance of alterations in this ratio can be inferred from the observations that high levels of estrogen are associated with an inhibitory effect on embryo implantation in animals and humans (4,5).

Collectively, these observations indicate that luteal phase support, either with progesterone or with hCG to stimulate progesterone production by the corpus luteum, should be beneficial.
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Clinical Pregnancy Miscarriage OHSS
Overall No GnRHa GnRHa Overall No GnRHa GnRHa Overall No GnRHa GnRHa

1. HCG versus 1.39 0.90 1.97 0.28 0.45 0.19 8.2 6.9 8.3
placebo or no (0.82-2.36) (0.55-1.47) (1.830-2.99) (0.13-0.57) (0.15-1.32) (0.07 - (2.9 - 23.0) (0.01 - 34.7) (2.8 - 24.0)
treatment 0.50)

2. Progesterone versus - 1.31 - - 0.72 - - 1.0 -
placebo or no (1.04-1.64) (0.23 - 2.23) (-not
treatment available)

3. Progesterone versus 0.86 0.99 0.74 1.11 0.76 1.63 0.49 0.15 0.51
hCG (0.59-1.26) (0.58-1.71) (0.44-1.27) (0.47-2.58) (0.23-2.50) (0.49 - (0.25 - 0.96) (0-17.5) (0.25-1.01)

5.46)

4. Progesterone 0.98 1.05 0.91 0.83 3.5 0.22 3.1 7.3 2.8
placebo versus (0.68-1.41) (0.64-1.73) (0.53-1.53)  (0.03-20)  (0.62-20.0) (0.06 - (0.83-12.0)  (0.14-365.0)  (0.69-11.0)
progesterone 0.87)

alone




Evidence for Beneficial Effect of Luteal Phase Support

A systematic review of randomized trials of luteal phase support in infertile women undergoing treatment with assisted reproductive technology (ART) was undertaken (6). For trials to be included in the meta-analysis, luteal phase support had to have been administered at least twice in the luteal phase in the case of hCG, and daily for the majority of the luteal phase for progesterone. The ovarian stimulation protocols included clomiphene citrate alone, human gonadotropins with clomiphene citrate (both protocols were without GnRHa), and human gonadotropins, with or without GnRHa.

The primary outcome was clinical pregnancy rate per embryo or gamete transfer. Secondary outcomes were miscarriage rate per clinical pregnancy and rate of ovarian hyperstimulation syndrome (OHSS) per transfer. There were four main groups of comparison, HCG versus placebo or no treatment, progesterone versus placebo or no treatment, progesterone versus hCG, and progesterone and hCG versus progesterone alone.

The summary results (with and without GnRHa and overall) are shown in the table allowing several inferences to be made. First, luteal phase support with hCG is associated with a significantly higher clinical pregnancy rate and lower rate of miscarriage compared to placebo or no treatment. However, this effect was observed only in cycles in which GnRHa was used. It is worrisome to note that the odds of developing OHSS was eight times higher. Second, progesterone administration also resulted in a significant increase in the rate of clinical pregnancy, but the analysis was limited to cycles without GnRHa, because to date, there have been no published randomized trials of progesterone support in cycles with GnRHa. The miscarriage and OHSS rates were unaffected by progesterone support. Third, no significant difference as found between progesterone and hCG or between progesterone and progesterone plus hCG with respect to rates of pregnancy or miscarriage, but the odds of OHSS with progesterone alone was half that of treatments involving hCG.

Conclusions and Implications for Practice

The use of GnRHa for pituitary down regulation in ART is now widespread and the resulting LH suppression persists well into the luteal phase. Consequently, without luteal phase support in such cycles, a sub-optimal hormonal environment is created. Both hCG and progesterone administration in the luteal phase are effective and significantly improve the clinical pregnancy rate. However, hCG use is associated with a marked increase in the risk of OHSS. Therefore, it is prudent to avoid hCG altogether, and particularly in patients at risk of developing OHSS.
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