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rogesterone is the primary hormone secreted during the luteal phase
of the menstrual cycle, which makes endometrium receptive to im-
plantation of an embryo. The elevation of serum progesterone due to

premature luteinization (PL) before ovulation trigger is generally prevented
by suppressing luteinizing hormone secretion with a gonadotropin-releas-
ing hormone agonist or antagonist during controlled ovarian hyperstimula-
tion. However, despite these treatments, high serum progesterone levels can
still be observed on the day of ovulation trigger probably due to high dose go-
nadotropins and may shift the endometrial window of receptivity.1 Elevated
late follicular phase progesterone levels are usually defined as the serum
progesterone levels of ≥1.5 ng/L on the day of ovulation trigger. In previous
studies, it was reported that the incidence of premature luteinization varies
from 10% to 40% during the stimulated in vitro fertilization cycles (IVF).2

The effect of progesterone elevation on the day of human chorionic go-
nadotropin (hCG) administration in pregnancy outcomes during in vitro
fertilization/intracytoplasmic sperm injection cycles is still controversial.
Although many studies demonstrated a negative effect of PL on pregnancy
outcome when the progesterone level was >1.5 ng/mL on the day of ovula-
tion trigger, others found no relationship between elevated progesterone
levels and clinical pregnancy rate in fresh IVF cycles.3-5 In a recent meta-
analysis, when a multivariable analysis was performed, controlling for the
effect of the confounders such as female age, number of oocytes retrieved,
number of embryos transferred, developmental stage of embryos at transfer,
the woman’s body mass index, the total dose of FSH administered during
ovarian stimulation, and the type of gonadotropin-releasing hormone
analogs used, live birth rates (Odds ratio: 0.68, 95% CI: 0.48-0.97) were sig-
nificantly decreased in the group with PL on the day of hCG.6 The number
of oocytes retrieved was found to be the most potent confounder, causing a
29.4% reduction in the odds ratio for live birth. However, it is unclear
whether progesterone elevation itself has a detrimental effect on IVF out-
come, or it is just a reflection of an inappropriate ovarian stimulation lead-
ing to an asynchrony between endometrium and embryo.
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Since frozen-thawed embryo transfer requires
no ovarian stimulation, it provides the opportunity
to avoid the assumed negative effects of supra-
physiological estrogen and progesterone levels. In
a study by Groenewoud et al., it was reported that
elevated progesterone levels in patients undergo-
ing modified natural cycle frozen-thawed embryo
transfer do not seem to have an effect on live birth
and pregnancy rates.7 In concordance with this
study, the present one found clinically nonsignifi-

cant effects of early progesterone elevation on
pregnancy outcomes in hormone replacement
therapy assisted frozen-thawed cycles despite small
sample size.8 It can, therefore, be questioned
whether elevated progesterone is the only factor
affecting pregnancy outcomes or more complex en-
docrine disorder following ovarian stimulation
plays a role. In the future, further randomized con-
trolled studies with larger sample size will help us
draw more precise and accurate conclusions.
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