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Characterization of hormonal proﬁles during the luteal phase in regularly menstruating women Rene Ecochard, M.D., Ph.D.,a,b,c,d Thomas Bouchard, M.D.,e Rene Leiva, M.D.,f,g Saman Abdulla, M.Sc.,a,b,c Olivier Dupuis, M.D., Ph.D.,a Olivia Duterque, M.D.,a Marie Garmier Billard, M.D.,a Hans Boehringer, Ph.D.,h and Christophe Genolini, Ph.D.i  de Lyon, Lyon, France; Hospices Civils de Lyon, Service de Biostatistique-Bioinformatique, Lyon, France; b Universite    Lyon 1, Villeurbanne, France; d CNRS, Laboratoire de Biome  trie et Biologie Evolutive, Universite Equipe Biostatistique re , Villeurbanne, France; e Department of Family Medicine, University of Calgary, Calgary, Alberta, Canada; f Bruye Sante g Research Institute, CT Lamont Primary Health Care Research Centre, Ottawa, Ontario, Canada; University of Ottawa, Department of Family Medicine, Ottawa, Ontario, Canada; h DCN Diagnostics, Carlsbad, California; and i INSERM,  Toulouse III, Toulouse, France Universite a c



Objective: To characterize the variability of hormonal proﬁles during the luteal phase in normal cycles. Design: Observational study. Setting: Not applicable. Patient(s): Ninety-nine women contributing 266 menstrual cycles. Intervention(s): The women collected ﬁrst morning urine samples that were analyzed for estrone-3-glucuronide, pregnanediol-3alpha-glucuronide (PDG), FSH, and LH. The women had serum P tests (twice per cycle) and underwent ultrasonography to identify the day of ovulation. Main Outcome Measure(s): The luteal phase was divided into three parts: the early luteal phase with increasing PDG (luteinization), the midluteal phase with PDG R10 mg/mg Cr (progestation), and the late luteal phase (luteolysis) when PDG fell below 10 mg/mg Cr. Result(s): Long luteal phases begin with long luteinization processes. The early luteal phase is marked by low PDG and high LH levels. Long luteinization phases were correlated with low E1G and low PDG levels at day 3. The length of the early luteal phase is highly variable between cycles of the same woman. The duration and hormonal levels during the rest of the luteal phase were less correlated with other characteristics of the cycle. Conclusion(s): The study showed the presence of a prolonged pituitary activity during the luteinization process, which seems to be modulated by an interaction between P and LH. This supports a luteal phase model with three distinct processes: the ﬁrst is a modulated luteinization process, whereas the second and the third are relatively less modulated processes of progestation and luteolysis. (Fertil SterilÒ 2017;108:175–82. Ó2017 by American Society for Reproductive Medicine.) Key Words: Luteal phase, menstrual cycle, luteinization, luteal deﬁciency Discuss: You can discuss this article with its authors and with other ASRM members at https://www.fertstertdialog.com/users/ 16110-fertility-and-sterility/posts/16660-23587
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here has been a recent emphasis on the continuum (1) that exists in hormonal proﬁles during the menstrual cycle. Given this spectrum of menstrual cycle variability, there



seems to be no clear demarcation between the so-called normal and abnormal cycles. In addition, individual hormonal proﬁles in women of proven fertility are not uniform but
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differ considerably between women and depart from the standard hormone curve (2–6). Thus, further insights into the menstrual cycle physiology may be gained from observing the diversity of hormonal proﬁles and examining the reasons for ovulatory dysfunction, which may assist in managing infertility. The present study focuses on the spectrum of hormonal proﬁles during the luteal phase. The quality of the luteinization process is essential for a successful implantation and for the maintenance of early pregnancy (7). The preovulatory LH surge is the 175



ORIGINAL ARTICLE: REPRODUCTIVE ENDOCRINOLOGY stimulus for the luteinization process (8); however, the pituitary support of the luteal function is not limited to the preovulatory LH surge because LH continues to act through an endocrine feedback during the entire luteinization process (9). Despite the important implications of this mechanism in fertility, few studies have examined the hormonal proﬁles during the luteinization process in regularly menstruating women (10). Moreover, most published studies used the LH peak as reference day, which does not allow a full assessment of changes in LH levels during the early luteal phase. Clinical and biochemical luteal phase deﬁciencies (11) are not uncommon among regularly menstruating women (12). Here, the deﬁnition of luteal phase deﬁciency is based on two criteria: a shortened luteal phase duration and a suboptimal luteal P level. Schliep et al. (12) found signiﬁcantly lower LH and FSH levels across the cycle in women with luteal phase duration 
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