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A commentary on

Efficacy of Follicle-Stimulating Hormone (Fsh) Alone, FSH + Luteinizing Hormone, Human Menopausal Gonadotropin or FSH + Human Chorionic Gonadotropin on Assisted Reproductive Technology Outcomes in the “Personalized” Medicine Era: A Meta-analysis
by Santi D, Casarini L, Alviggi C, Simoni M. Front Endocrinol (2017) 8:114. doi:10.3389/fendo.2017.00114

Santi et al. have performed a substantial meta-analysis to explore the benefit of LH activity preparations in addition to FSH in GnRH analogs cycles during controlled ovarian stimulation in the ART setting (1). The present meta-analysis targeted the general infertile population, placing no limits of age. Moreover, it is the first in which all gonadotropin combinations were considered. The author’s primary analysis targeted which LH activity supplemented: rLH, hMG, or hCG may have an effect on number of oocytes achieved. While, number of embryos, implantation, and live birth were considered as secondary end-points. Furthermore, sub-group analysis was made in accordance with the GnRH analog employed, agonist, or antagonist, respectively. The authors concluded that FSH alone results in higher oocyte number, while hMG improves the number of mature oocytes and embryos as well as increase implantation rate, whereas rLH supplementation improves pregnancy rate.

Although numerous previous meta-analyses has been already published exploring the added value of LH activity preparations to COH protocols, the topic continues to be actively debated and controversial, causing some confusion between practitioners. The present meta-analysis has a major advantage in accumulating large set of data targeting all LH activity preparations in clinical use. In doing so, the authors gathered all related controlled studies; however, randomization of the selected trials was not considered a strict inclusion criterion.

The results of the present meta-analysis differ from previous meta-analyses, specifically those targeting rLH supplementation. Earlier publications have made an effort to include only randomized controlled trials. Recombinant LH supplementation in the same setting was not found to improve pregnancy rate in the general infertile population (2–6). Furthermore, while previous meta-analyses have performed sub-group analysis to examine rLH supplementation on pregnancy rate in low responders and in women above 35 years of age, finding a value-added outcome, this was not attempted in current analysis (4, 7, 8). More important, no effort was made to examine the effect of LH activity preparations on hypo-responders, i.e., young normo-gonadotropic women who respond suboptimally to rFSH monotherapy following GnRH analog treatment. These add-ons would have been important guides to contemporary ART practice in the era of “personalized medicine.”

The sub-group analysis performed in the present investigation to distinguish between GnRH agonist and antagonist administration is notable. While LH activity preparations were shown to improve outcome measures when the GnRH agonist protocol was employed, this was not the case when LH activity was supplemented to the GnRH antagonist protocol. This has already been shown investigating pregnancy rate and focusing on rLH supplementation to GnRH antagonist cycles in the ART setting (2, 6).

Other potential confounders should be enlightened and taken into consideration when addressing this long-standing complex topic. It has been demonstrated that only 1% of LH receptors should be occupied to stimulate normal steroidogenesis in the ovulatory process (9). Residual endogenous LH level following the GnRH analog administration may be sufficient to achieve a competent oocyte ready for fertilization and implantation. In addition, LH and LH receptor (LHCGR) polymorphisms has been shown to affect ovarian response and predict pregnancy in normo-gonadotropic young infertile women. These polymorphisms may result in hypo-sensitivity to exogenous FSH during COH (10, 11). Furthermore, LH receptors have been identified in the human endometrium raising the possibility that LH supplementation may have a role in the implantation process and pregnancy achievement (12).

Taken together, the topic of LH activity supplementation to FSH therapy in the GnRH analog cycles during the ART setting is intricate and involves several factors that should be adequately addressed and analyzed. The population targeted, LH activity preparation employed and GnRH analog administered seems to have a diverse effect on clinical outcome measures and pregnancy achievement. Furthermore, other confounding factors are present that may be difficult to control for in randomized controlled trials and subsequent meta-analyses.

All told, due to the controversy available between different meta-analyses, it is still not clear today which groups of patients may benefit from LH activity supplementation to FSH treatment in GnRH analogs cycles. It is possible that the time has come to reach a consensus definition of LH threshold for adequate ovarian folliculogenesis and steroidogenesis in GnRH analog-treated cycles. An accurate definition of LH threshold in this setting may contribute to the discussion of which groups of women may benefit from LH activity supplementation.

AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and approved it for publication.

REFERENCES

1. Santi D, Casarini L, Carlo Alviggi C, Simoni M. Efficacy of follicle-stimulating hormone (FSH) alone, FSH + luteinizing hormone, human menopausal gonadotropin or FSH + human chorionic gonadotropin on assisted reproductive technology outcomes in the “personalized” medicine era: a meta-analysis. Front Endocrinol (2017) 8:114. doi:10.3389/fendo.2017.00114

2. Baruffi RL, Mauri AL, Petersen CG, Felipe V, Martins AM, Cornicelli J, et al. Recombinant LH supplementation to recombinant FSH during induced ovarian stimulation in the GnRH-antagonist protocol: a meta-analysis. Reprod Biomed Online (2007) 14:14–25. doi:10.1016/S1472-6483(10)60758-4

3. Kolibianakis E, Kalogeropoulou L, Griesinger G, Papanikolaou EG, Papadimas J, Bontis J, et al. Among patients treated with FSH and GnRH analogues for in vitro fertilization, is the addition of recombinant LH associated with the probability of live birth? A systematic review and meta-analysis. Hum Reprod Update (2007) 13:445–52. doi:10.1093/humupd/dmm008

4. Mochtar MH, Van der Veen F, Ziech M, van Wely M. Recombinant luteinizing hormone (rLH) for controlled ovarian hyperstimulation in assisted reproductive cycles. Cochrane Database Syst Rev (2007) (2):CD005070. doi:10.1002/14651858.CD005070.pub2

5. Oliveira JB, Mauri AL, Petersen CG, Martins AM, Cornicelli J, Cavanha M, et al. Recombinant luteinizing hormone supplementation to recombinant follicle-stimulation hormone during induced ovarian stimulation in the GnRH-agonist protocol: a meta-analysis. J Assist Reprod Genet (2007) 24:67–75. doi:10.1007/s10815-006-9095-4

6. Xiong Y, Bu Z, Dai W, Zhang M, Bao X, Sun Y. Recombinant luteinizing hormone supplementation in women undergoing in vitro fertilization/intracytoplasmic sperm injection with gonadotropin releasing hormone antagonist protocol: a systematic review and meta-analysis. Reprod Biol Endocrinol (2014) 12:109. doi:10.1186/1477-7827-12-109

7. Hill MJ, Levens ED, Levy G, Ryan ME, Csokmay JM, DeCherney AH, et al. The use of recombinant luteinizing hormone in patients undergoing assisted reproductive techniques with advanced reproductive age: a systematic review and meta-analysis. Fertil Steril (2012) 97:1108–14. doi:10.1016/j.fertnstert.2012.01.130

8. Lehert P, Kolibianakis EM, Venetis CA, Schertz J, Saunders H, Arriagada P, et al. Recombinant human follicle-stimulating hormone (r-hFSH) plus recombinant luteinizing hormone versus r-hFSH alone for ovarian stimulation during assisted reproductive technology: systematic review and meta-analysis. Reprod Biol Endocrinol (2014) 12:17. doi:10.1186/1477-7827-12-17

9. Chappel SC, Howles C. Reevaluation of the roles of luteinizing hormone and follicle-stimulating hormone in the ovulatory process. Hum Reprod (1991) 6:1206–12. doi:10.1093/oxfordjournals.humrep.a137513

10. Alviggi C, Pettersson K, Longobardi S, Andersen CY, Conforti A, De Rosa P, et al. A common polymorphic allele of the LH beta-subunit gene is associated with higher exogenous FSH consumption during controlled ovarian stimulation for assisted reproductive technology. Reprod Biol Endocrinol (2013) 11:51. doi:10.1186/1477-7827-11-51

11. Lindgren I, Bååth M, Uvebrant K, Dejmek A, Kjaer L, Henic E, et al. Combined assessment of polymorphisms in the LHCGR and FSHR genes predict chance of pregnancy after in vitro fertilization. Hum Reprod (2016) 31:672–83. doi:10.1093/humrep/dev342

12. Shemesh M. Actions of gonadotrophins on the uterus. Reproduction (2001) 121:835–42. doi:10.1530/rep.0.1210835

Conflict of Interest Statement: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2017 Younis. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cover.jpg
* frontiers
1N ENAOCIINOIOQY

Commentary: Efficacy of
Follicle-Stimulating Hormone
(FSH) Alone, FSH + Luteinizing
Hormone, Human Menopausal
Gonadotropin or FSH + Human
Chorionic Gonadotropin on
Assisted Reproductive
Technology Outcomes in the
“Personalized” Medicine Era: A
Meta-analysis





OPS/images/logo.jpg
Ghesk for

i@





