
n patients undergoing controlled ovarian hyperstimulation for in-vitro
fertilization (IVF), elevated progesterone levels may cause early matu-
ration of the endometrium, negatively affecting pregnancy rates. The

effects of progesterone hypersecretion on frozen embryo transfers (FET),
however, remain unclear. Nowadays, FETs are often preferred in IVF, al-
though scant data are available on the effects of elevated progesterone in
these cycles. A decrease in pregnancy rates correlated with elevated prog-
esterone during the late follicular phase has been reported.1,2 Altered gene
expression and cytokine profiles in the endometrium lead to its early mat-
uration, which are triggered by elevated progesterone.1,3,4 This results in un-
successful embryo implantation due to asynchronization.5 Premature
progesterone elevation may be caused by high estrogen at induction, high
doses of follicle-stimulating hormone (FSH) during stimulation, and in-
creased numbers of pre-ovulatory follicles.6-8

In FET, the embryo is transferred after preparing the endometrium with-
out inducing ovulation, and therefore, there is no supraphysiological hor-
monal environment. However, reports suggest that progesterone elevation in
FETs is possible, thus progesterone levels are monitored so that embryo trans-
fer could be postponed in case of high progesterone levels.9 The endometrium
may be prepared for FET by different methods. The patient’s endogenous
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Do High Progesterone Levels Affect
Clinical Pregnancy Rates in Freeze-All Cycles?

AABBSSTTRRAACCTT  OObbjjeeccttiivvee::  To evaluate the effect of early progesterone elevation on clinical pregnancy
and abortion rates in freeze-all cycles. MMaatteerriiaall  aanndd  MMeetthhooddss::  Assessments were carried out on 
patients who underwent frozen embryo transfer (FET) between 2015 and 2018 after tertiary refer-
ral at the Ondokuz Mayıs University In-Vitro Fertilization (IVF) Center, Samsun, Turkey. Serum
progesterone levels were measured at the beginning (p1) and on the 11th day (p2) of the HRT cycle,
and two subgroups were identified as <1.5 ng/L and ≥1.5 ng/L. RReessuullttss::  FET was indicated for 204
women with symptoms of unexplained infertility (n=130), male factor (n=54), or poor ovarian 
reserve (n=20). No significant correlation was found between clinical pregnancy rates and proges-
terone levels on the 2nd to 3rd day (p=0.389) nor on the 11th day of the HRT cycle (p=0.407). Simi-
lar results were also obtained for the correlation between the abortion rates and progesterone levels
on the second, third, or 11th days of the cycle (p=1.000, not significant). CCoonncclluussiioonn::  Although prog-
esterone elevation is believed to cause early maturation of the endometrium, the present findings
indicate clinically nonsignificant effects of progesterone levels on pregnancy and abortion rates in
frozen cycles.
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cycle may either be allowed to continue and embryo
transfer could be decided accordingly (natural cy-
cles). In an alternate method,  hormone replacement
therapy (HRT) with estrogen and progesterone may
be administered externally to suppress the patient’s
native cycle. However, decreased pregnancy rates
have been reported in both methods, which are cor-
related with late follicular phase progesterone ele-
vations.9,10

The present study was aimed to investigate the
effect of progesterone elevation on pregnancy out-
comes in frozen embryo cycles with HRT. 

MATERIAL AND METHODS

This study was conducted in accordance with the
revised Helsinki Declaration of 2013 and this arti-
cle approved by the Ethics Committee of the Fac-
ulty of Medicine of Ondokuz Mayıs University,
Decision No. 2018/5. Patients (N=204) undergoing
first-time FET procedure at the University Hospi-
tal IVF Center, aged 18 to 40 years. Frozen embryos
for all study subjects were from previous IVF cy-
cles. The exclusion criteria included patients with
endometrial thickness less than 7 mm on the day
of progesterone administration and prior use of
GnRH agonist cycles. All study participants pro-
vided informed consent prior to enrollment.

Oral estradiol hemihydrate (Estrofem® 2 mg;
Novo Nordisk, Denmark) was used for endometrial
preparation; initiated on Day 2-3 of the cycle fol-
lowing a transvaginal ultrasound at increasing
dosages of 4 mg/day on Days 1-4, 6 mg/day on Days
5-8, and 8 mg/day from Day 9 onward, post which, a
second transvaginal ultrasound was performed. A
minimal endometrial thickness cutoff of 7 mm was
kept for embryo transfer. Progesterone (Progestan 50
mg; Koçak, Turkey) was dosed intramuscularly at 100
mg for five days prior to embryo transfer. One or two
Day 5 embryos were transferred depending on the
patient’s age and the quality and number of embryos. 

The serum samples were collected to analyze
progesterone levels at the beginning (p1) and on
the 11th day (p2) of the cycle. Progesterone levels
≥1.5 ng/L were considered elevated (1, 2). Increased
luteinizing hormone (LH) levels (≥10 IU/L) were

used as an exclusion criterion for patients in this
analysis since the aim was to assess only the effects
of increased progesterone. An LH level of 10 IU/l or
more was accepted as LH elevation.11 Patients with
elevated LH levels were not included in this study
in order to specifically analysis the effects of the
isolated elevation of progesterone. Progesterone
levels at beginning of the cycle (p1) and proges-
terone levels on the 11th day of cycle (p2) variables
were divided into two groups separately as 1.5 ng/l
and ≥1.5 ng/l.

Clinical pregnancy was confirmed with the
appearance of a gestational sac with fetal heartbeat
seen in ultrasonography. Abortion was defined as
diagnosed pregnancy loss (confirmed gestational
sac) before 20 weeks. A period of 20 weeks of ges-
tation was defined as ongoing pregnancy. Statisti-
cal analysis was performed with SPSS 21 software
(Chicago, US). 

RESULTS

Among the 204 women enrolled in the study, 130
presented with unexplained infertility, 54 with
male factor, and 20 with poor ovarian reserve. Suc-
cessful pregnancies were recorded in 44% (58/130)
women in the unexplained infertility group, 50%
(27/54) in the male factor group, and 20% (4/20) in
the poor ovarian reserve group. No significant dif-
ferences were found (p=in the women divided into
two subgroups as pregnant and non-pregnant with
respect to the following characteristics: age (30.6±4
vs. 31.2±4.6, respectively; p=0.5680); Day 2-3 FSH
level (8.3±2 mU/mL vs. 7.1±2.9 mU/mL, respec-
tively; p=0.0809); antral follicle count (16.1±3 vs.
14.3±5, respectively; p=0.2793); and transfer day
endometrium thickness (10.2±1.5 vs. 9.6±1.3, re-
spectively; p=0.1606). The demographic character-
istics of the subgroups (pregnant and nonpregnant
women) are presented in Table 1.

Further, p1 progesterone elevations were seen
in five (2.4%) women, while p2 elevations were
seen in six (2.9%). Pregnancy rates were higher
(44.2%) in subjects with p1 values <1.5 ng/L, and
lower (20%) in subjects with p1 values ≥1.5 ng/L.
Progesterone levels between p1 and p2 periods did
not significantly affect clinical pregnancy rates



Ayşe Z. ÖZDEMİR et al. JCOG 2019;29(3):81-5

83

(CPR) (p=0.389). For the p2 group, pregnancy rates
were 42.9% in low (<1.5 ng/L) and 66.7% in high
(≥1.5 ng/L) progesterone levels, respectively. Prog-
esterone levels did not affect CPR for the p2 eleva-
tions (p=0.407). The correlation between CPR and
p1-p2 elevations is shown in Table 2.

There was 82 and 79 ongoing pregnancies for
the p1/p2 low progesterone (<1.5 ng/L) groups, re-
spectively, while six abortions each were recorded
for this group. For the high progesterone p1/p2
groups (≥1.5 ng/L), there were one and four ongo-
ing pregnancies and zero abortion cases, respec-
tively. The association between abortion and p1
and p2 levels is shown in Table 3.

DISCUSSION

During a normal menstrual cycle, progesterone
peaks after 14 days and plays a critical role in
preparing the endometrium for implantation and
continuation of pregnancy. An isolated increase in
progesterone without LH elevation in stimulated
cycles prior to human chorionic gonadotropin
(HCG) trigger, in the late follicular phase, is de-
fined as premature progesterone elevation, and is
seen in 35-38% of stimulated cycles.1,12,13 High
doses of FSH used in stimulation and the presence
of a large number of preovulatory follicles are
likely causes for this elevation.2,13,14 The FSH-in-
duced hyperactivity of the enzyme 3β-hydroxys-
teroid dehydrogenase in granulosa cells increases
the biosynthesis of progesterone from
pregenolone.15 Although an early progesterone el-
evation in fresh cycles is linked with decreased
pregnancy rates, the pregnancy rates are unaffected
by high progesterone levels during FETs.1,2

It is unclear how elevated progesterone de-
creases pregnancy rates. The alterations in the gene
expression profile may possibly be a factor.4,5 The
dysregulation of the implantation window and
asynchronization with the precociously matured
endometrium are caused by early progesterone el-
evation. Endometrial thickness measured in the
present study had no significant correlation with
the progesterone levels. The premature proges-

Pregnant (n) Non-pregnant (n) p

Patient groups Unexplained Infertility 58 72 Chi-square 0.5453. 

Poor ovarian reserve 4 16 p=0.761341. 

Male factor 27 27

Day 2-3 FSH levels (mU/mL ) 8.348 ±2.080 7.179±2.919 0.0809

Antral follicle count 16.09±3.988 14.36±5.144 0.2793

Patients age 30.65±4.996 31.21±4.654 0.5680

Endometrium thickness (mm) 10.22±1.536 9.643±1.311 0.1606

TABLE 1: Comparison of the demographic details of the pregnant and non-pregnant woman.

CPR

Negative (n,%) Positive  (n,%) p

P1

<1.5 ng/L 111 (55.8%) 88 (44.2%) 0.389

≥1.5 ng/L 4 (80%) 1 (20%)

P2

<1.5 ng/L 113 (57.1%) 85 (42.9%) 0.407

≥1.5 ng/L 2 (33.3%) 4 (66.7%)

TABLE 2: Relationship between clinical pregnancy rate and
p1 and p2 levels.

*P1: Day 2 progesterone level; **P2: Day 11 progesterone level; *** CPR: Clinical preg-
nancy rate.

Ongoing pregnancy Abortion p

P1

<1.5 ng/L 82 6 1.000

≥1.5 ng/L 1 0

P2

<1.5 ng/L 79 6 1.000

≥1.5 ng/L 4 0

TABLE 3: Association between abortion and 
p1 and p2 levels.

*P1: Day 2 progesteron level. 
**P2: Day 11 progesteron level.
Abortus is the diagnosed pregnancy loss before 20 weeks after observing of a gestational
sac. Ongoing pregnancy is defined as pregnancy completed 20 weeks of gestation.



terone elevations have also been reported in frozen
cycles, causing the implantation window to shift,
although few studies regarding these effects have
been published.10,16

Early progesterone elevation has been reported
in both natural cycles and HRT-induced protocols of
frozen cycles. Premature progesterone elevations
driven by the patient’s own unsuppressed cycle has
been reported, although, whether it does affect preg-
nancy outcomes is still debatable.9,16 In the current
study, all FET cycles were HRT cycles.

In HRT cycles, externally administered estro-
gen and progesterone suppress the patient’s natural
cycle, therefore, less progesterone elevations are ex-
pected. Kofinas et al., in patients undergoing HRT-
assisted frozen cycles, investigated progesterone
levels on the 19th day of frozen cycles performed
with HRT. They showed that progesterone levels
above 20 ng/dL on Day 19 of the cycle were associ-
ated with low live birth rates and high rates of abor-
tion.10 In the current study, progesterone levels were
on the 11th day of frozen cycles, where six patients
had early progesterone elevation (cutoff value=1.5
ng/dL), and 4 had confirmed pregnancies. Unlike the
Kofinas study, early progesterone elevations did not
affect pregnancy outcomes in this patient group.

This being a retrospective study has certain
limitations. Different centers used different cutoff
values for identifying early progesterone elevation,
with each clinic determining their own cutoff val-
ues for evaluation. Additionally, early progesterone
elevation was more frequent with increasing num-
bers of oocytes in stimulated cycles. Another study
has reported that progesterone elevation did not
decrease pregnancy rates in high-responder pa-
tients, suggesting that different progesterone cut-
off values may be required in high responder,
normoresponder, and poor responder patients.14

CONCLUSION

Even with the increasing popularity of frozen cy-
cles due to elective concerns and medical indica-
tions, there are no concise set of protocols to be
followed for monitoring hormones for maximal im-
plantation probability in these cycles. Although the
cases of early progesterone elevation have been

linked to decreased pregnancy rates due to early
endometrium maturation and asynchrony between
the embryo and endometrium, the results of this
study show no clinically meaningful reductions in
pregnancy rates linked to progesterone elevations
in frozen cycles. Further studies are required to ef-
fectively bridge the paucity of data regarding this
problem in the literature, and better elucidate the
effects of early progesterone elevation on FET.
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