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ABSTRACT
Objective: The aim of this study is to determine 

whether the serum concentrations of progesterone and/or 
prolactin after fresh embryo transfer are associated with 
pregnancy rates in in vitro fertilization treatment.

Methods: This retrospective cohort study evaluated in 
vitro fertilization treatments with fresh embryo transfer, 
which were performed between 2013 and 2019 in a 
private clinic in Curitiba, Brazil. The serum concentrations 
of progesterone and prolactin were evaluated by 
chemiluminescence nine days after oocyte retrieval. 
The type of progesterone supplementation and pituitary 
blockage during the cycle of oocyte stimulation were 
evaluated.

Results: 330 fertilization cycles were performed in 
the 293 studied patients. The mean age of patients was 
35.5±4.1years. The most seen isolated infertility factor was 
endometriosis (24.2% of the cases), while progesterone 
supplementation was performed intramuscularly in 73.9% 
of the cases. The progesterone values above 32.1ng/
ml at day 9 (D9) were associated with better pregnancy 
rates. In cycles using antagonist and intramuscular luteal 
phase supplementation, higher pregnancy rates with 
progesterone values above 37.83ng/ml were observed. 
Moreover, prolactin showed no significant association with 
any of the studied variables.

Conclusions: The serum progesterone concentrations 
above 32.1ng/ml at D9 that were taken one week before 
pregnancy testing were associated with successful in vitro 
fertilization treatment. Furthermore, prolactin showed no 
significant association with any of the studied variables.
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INTRODUCTION
Infertility affects 15 to 20% of the population of repro-

ductive age (Vander Borght & Wyns, 2018). The Brazilian 
Institute of Geography and Statistics (IBGE) counted the 
Brazilian population at 211 million in June 2020. Of these, 
52.97% are of reproductive age, accounting for 111,7 mil-
lion of the population. Thus, 16,765,000 people in Brazil 
are infertile (IBGE, 2020).

Part of this population will need in vitro fertilization 
(IVF), a treatment that still has limited access to qualified 
professionals and is expensive (Inhorn & Patrizio, 2015). 
Personalized care for these patients during treatment is 
required. The greater the amount of information that in-
creases the success rates, the better the public will be 

served, in addition to also benefiting the assistant physi-
cian in the clinical practice of IVF.

A good embryo and endometrium, as well as adequate 
hormone levels, are needed to achieve pregnancy, with 
progesterone (P4) being a contributing factor. Produced by 
the corpus luteum, P4 is essential in the second phase of 
the menstrual cycle (Elgindy et al., 2018), which facilitates 
embryonic fixation (Drakopoulos et al., 2019). P4 values 
depend on the period of the cycle in which they were col-
lected (Taylor et al., 2019a). In IVF, several corpora lutea 
are produced, but ineffectively, making P4 supplementa-
tion necessary (Fatemi, 2009).

Prolactin (PRL) plays a role in implantation, mainte-
nance of pregnancy, and lactation. Unlike P4, it does not 
undergo variations in the menstrual cycle (Taylor et al., 
2019a). The increase in the serum concentrations of PRL 
can interfere with the proliferation of granulosa cells, lead-
ing to a drop in P4, luteal phase insufficiency, and failure 
of embryo implantation (Kamel et al., 2018). In abortions, 
a decrease in PRL receptors in the endometrium can be 
observed, suggesting its importance in maintaining preg-
nancy (Kim et al., 2018).

Some values of hormone dosages are established. 
On the human chorionic gonadotropin (hCG) day, values 
above 1.5ng/ml indicate early endometrial luteinization, 
allowing the choice to freeze the embryos and transfer 
them in another cycle (Panaino et al., 2017). In frozen 
embryo transfer, P4 values greater than 10 ng/ml on Day 
4 (D4) of embryonic evolution are described as a predictor 
of success (Gaggiotti-Marre et al., 2019).

No parameters on the values of the serum concentra-
tions of P4 and PRL at the time between embryo transfer 
and the performance of beta-hCG were mentioned in the 
literature. No values for progesterone on D9 after oocyte 
retrieval, one week before the pregnancy test, were estab-
lished. Thus, the aim of this study is to evaluate whether 
the serum dosage of P4 and PRL, performed on D9 af-
ter oocyte retrieval and between the embryo transfer and 
pregnancy test, is related to success in IVF and, if so, de-
termine the cut-off points.

MATERIAL AND METHODS

Study design and ethical aspects
This observational, retrospective study analyzed the 

medical data of patients undergoing IVF with fresh embryo 
transfer in a private clinic in Curitiba, Brazil. The investiga-
tion was conducted in accordance with the Declaration of 
Helsinki and received a favorable opinion from the ethics 
committee of the Health Sciences Sector of the Hospital de 
Clínicas of the Federal University of Paraná (HC-UFPR) on 
October 2, 2018, under number 2.932.466.
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Samples and data collected
The fresh embryo transfer cycles performed between 

January 2013 and December 2019 were reviewed. The 
data collected were age, infertility factors, endometri-
al thickness on the hCG day, type of pituitary blockage, 
embryonic quality, number of embryos transferred, types 
and doses of P4 used in luteal phase support, serum P4 
and PRL values collected on D9 after oocyte puncture, and 
pregnancy symptoms.

The serum concentrations of P4 and PRL of the sam-
ples were determined by chemiluminescence with the sup-
port of the laboratory of the center where the research 
was conducted. All cases used the same methodology. P4 
and PRL serum concentrations were measured using Ar-
chitech-Abbott®, Beckman Coulter-Access®, and Siemens 
ADVIA Centaur® equipment.

Inclusion and exclusion criteria
Cases of IVF cycles and fresh embryo transfer were 

included, with P4 and PRL collection in the morning, nine 
days after oocyte retrieval. Cycles with own oocytes and 
fresh embryo transfer; trilaminar endometrium between 
07 and 13 mm; transfer of at least one Lucinda Veeck Cat-
egory A or B cleaved embryo (Veeck, 1999) and/or good 
quality Gardner blastocysts (Gardner & Schoolcraft, 1999); 
easy embryo transfer; and the necessary serum dosages 
for the study were evaluated.

Cases with incomplete data for the purpose of this 
study, transfer of frozen material, category C/D embry-
os or poor quality blastocysts, transfers with blood and/or 
mucus in the catheter, the use of Pozzi or obturator, and 
embryos retained in the catheter were excluded.

Statistical analysis
The data was analyzed by frequency and contingency 

tables. Fisher and chi-square tests were used for the com-
parison of nominal data, while an unpaired t-test was used 
for the comparison of numerical data.

Significant data was studied in ROC (receive operator 
characteristic) curves to establish the relationship between the 
sensitivity and specificity of the quantitative diagnostic test.

A univariate analysis of these parameters was per-
formed in a logistic regression model. The multivariate 
analysis observed the relevant criteria among themselves.

The Stata/SE v.14.1 programs (StataCorpLP, USA) and 
GraphPad Prism for Mac OS version 8.4.3 (San Diego, Cal-
ifornia, USA) (www.graphpad.com) was used.

RESULTS
A total of 675 IVF cycles with fresh embryo transfer 

were evaluated. In accordance with the inclusion and ex-
clusion criteria, 330 cycles performed in 293 patients were 
studied.

The mean age of the patients was 35.5±4.1 years. The 
most common causes of infertility were endometriosis in 
24.2% of cases; male factor in 20.6%; and ovarian fail-
ure and tubal factor in 15.5% and 15.8%, respectively, in 

addition to the combinations of factors. The endometrial 
thickness assessed by ultrasound on the day of the trigger 
was 9.1±1.6 mm.

Pituitary blockage was performed with GnRH (gonado-
tropin-releasing hormone) analog in 118 cycles (35.8%); 
GnRH antagonist in 185 cycles (56.1%); and no blockage 
in 27 cycles (8.2%). P4 supplementation was performed 
intramuscularly (IM) with 50 mg/day in 73.9% of the cy-
cles. Micronized natural progesterone (800 mg/day) (Utro-
gestan®) was used in 14.6% of the cases. In 11.5% of the 
cases, vaginal gel (90 mg) (Crinone®) was used.

a. Embryo quality and transfer day
In 42.2% of the cases, at least one embryo of six to 

eight cells was transferred, with pattern A. Two to four 
quality A cells were found in 24.2% and in 6.4% of A em-
bryos with 5, 9, 10, or 12 cells. Pattern B with six to eight 
cells occurred in 4.5% of the cycles, two to four cells at 
5.8%, and five cells at 0.5%. Blastocysts were transferred 
in 16.4% of the cases. Of these, 88.8% were expanded.

49.4% of the transfers occurred on D3 of embryonic 
evolution and 34.2% on D2. 16.4% of the transfer was 
in blastocysts (D5). Up to four embryos were transferred 
per cycle, according to the patient’s age and following the 
guidance of the Federal Council of Medicine (CFM) in force 
at the time (Brazil, 2017). In 17.6%, a single embryo was 
transferred. Two embryos were implanted in the majority 
of cases (61.8%), three in 18.2% of cycles, and four em-
bryos in 2.4% of cases.

b. P4 and PRL dosages between pregnant and 
non-pregnant women

Table 1 shows the hormonal serum values between 
pregnant and non-pregnant women. A significant differ-
ence was observed in the P4 concentrations. Values above 
32.1 ng/ml were associated with pregnancy. Regarding the 
PRL, no significance was observed.

A ROC curve was created, correlating progesterone and 
pregnancy (Figure 1a), with a sensitivity of 53.2% and speci-
ficity of 61.4%. The cut-off point established was 30.5 ng/ml.

c. Serum concentrations of P4, PRL, type of pitu-
itary blockage, and pregnancy

Due to the statistical relevance of P4, the sample 
was evaluated by the type of blockage and supplemen-
tation used and whether pregnancy was achieved or 
not.

Agonist use
Table 2 shows that no significant difference in age, 

number of embryos transferred, endometrial thickness, or 
association between P4, PRL, and pregnancy was observed. 
The serum P4 concentrations did not show differences be-
tween pregnant and non-pregnant women according to the 
type of progesterone administered. As shown in Table 3, 
PRL was found to be associated with pregnancy in users of 
Crinone® when the dose reached 37.8 ng/ml

  Table 1. Progesterone and prolactin in pregnant and non-pregnant women (n=330).

Variable (ng/ml) Pregnant (n=154) Non-Pregnant (n=176) p

P4 32.1 (19.7 – 46) 26.2 (17,4 –39,8) 0.013

PRL 20.7 (15.5 –34.7) 21.3 (14,2 –30,8) 0.303

Described by median and IIQ (1st quartile – 3rd quartile)
*Non-parametric Mann-Whitney test, p<0.05
  Note: P4 – progesterone; PRL – prolactin; ng/ml – nanogram/milliliter

http://www.graphpad.com
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Antagonist use
Table 2 shows the association between age, proges-

terone dosage, and pregnancy in this group. Women 
aged 34.8 years had more pregnancies. The median of 
P4 in pregnant women was 32.6 ng/ml and 26.6 ng/
ml in non-pregnant women. Figure 1b shows the ROC 
curve, with a sensitivity of 56.0% and specificity of 
63.4% for pregnancy. The cut-off point was 30.5 ng/
ml for pregnancy. Table 3 shows that antagonist and 
injectable progesterone were associated with pregnan-
cy, when the median of P4 was 37.8 ng/ml (p=0.021). 
However, the PRL showed no relevance. The ROC curve 
showed a sensitivity of 67.2% and a specificity of 54.7% 
(Figure 1c) with a cut-off point of 30.5 ng/ml.

No pituitary blockage use
Table 2 shows the association of P4 and pregnancy, 

with a median of 38.7 ng/ml in pregnant women and 22.6 
ng/ml in non-pregnant women. However, the PRL was not 
significant. The ROC curve showed a sensitivity of 87.5% 
and a specificity of 73.7% (Figure 1d) and a cut-off point 
of 26.7 ng/ml.

d. Evaluation with logistic regression

Univariate analysis
Quantitative data on age, endometrial thickness, and 

P4 and PRL between pregnant and non-pregnant women 
(Table 4) entered the analysis. Age and P4 were signifi-
cant, regardless of the type of blockage or supplementa-
tion (p=0.001 and p=0.021, respectively). More pregnan-
cies in women under 34.7 years of age were observed, and 
the median P4 was over 31.9ng/ml.

The qualitative variables were blockage, number of 
embryos transferred, and type of P4 used. A correla-
tion between agonist blocking and pregnancy was found 
(p=0.036).

Multivariate analysis
For multivariate analysis, age, P4, and type of pitu-

itary block, which had statistical significance in the uni-
variate analysis, were correlated with pregnancy. The first 
two criteria showed statistical significance. Age showed 
an odds ratio (OR) of 0.91 and a 95% confidence inter-
val (CI) of 0.86–0.97 (p=0.002). For P4, we observed an 
OR of 1.01 and a 95% CI of 1.0–1.02 (p=0.027). As for 

Figure 1 A. Association ROC Curve between progesterone (P4) serum assessment values and pregnancy B. 
ROC curve of association between pregnancy and serum dosage of P4 in cycles with antagonist regardless 
of progesterone for luteal phase support C. ROC curve of association between pregnancy and serum dosage 
of P4 in cycles with antagonist and injectable progesterone use D. ROC curve of association between 
pregnancy and serum dosage of p4 in cycles without any blockage.
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pituitary blockage, no statistical significance was observed 
(p=0.204 for blockade with antagonists and p=0.087 for 
agonists).

DISCUSSION
In vitro fertilization is a treatment with several partic-

ularities. In addition to a good embryo, a favorable endo-
metrial and hormonal environment is essential. Hormone 
dosages in IVF allow for adjustments in treatment or bet-
ter expectations in achieving pregnancy. According to the 
findings of this study, P4 dosages greater than 32.1 ng/
mL may be useful in predicting whether or not pregnancy 
is achieved. Further studies are needed to assess whether 
adjustments in progesterone supplementation after em-
bryo transfer would be effective in promoting pregnancy.

Despite the importance of P4 and PRL, only a few stud-
ies have investigated their serum concentrations after em-
bryo placement. The choice of D9 after oocyte retrieval, 
between transfer and pregnancy test, was made to offer 
the support that IVF demands and maintain close contact 
with the patient undergoing treatment. Elevated levels of 
P4 were observed in greater numbers in pregnant women 
at this study. In the literature, serum progesterone above 
1.5 ng/ml on the day of the oocyte trigger suggests ear-
ly luteinization, indicating embryo freezing and transfer 
to another cycle to potentiate the result (Panaino et al., 
2017). A P4 dosage of 10 ng/ml on D4 after the trigger 
in frozen embryo transfer provides better pregnancy rates 
(Gaggiotti-Marre et al., 2020).

The mean age of patients in this study was 35 years, 
which was lower than that reported in Latin America (37.2 
years) (Zegers-Hochschild et al., 2022). Female age is one 
of the main factors that influence fertility, as it is directly 
linked to oocyte quality, which declines between 25 and 
30 years of age and increases over time (Vander Borght & 
Wyns, 2018).

Endometriosis was found to be the main cause of infer-
tility, which is present in 1/4 of the cases, contrary to the 
10% described in the literature (de Ziegler et al., 2016). It 
was followed by male factor and ovarian failure, the latter 
being present in 32% of IVF cases in the United States (Pa-
store et al., 2018). The difference observed may be due to 
the service where the research was conducted, which has 
gynecological surgeons with a focus on video laparoscopy.

Endometrial thickness was similar to that observed in 
the literature (Kasius et al., 2014). The endometrium also 
needs a trilaminar appearance at the time of transfer to 
maximize the chances of success.

In this study, half of the cycles occurred with antag-
onists, which is used for its effectiveness and practicality 
to start cycles (Al-Inany et al., 2016). When studying P4 
in IVF, one should consider the type of pituitary blockage. 
Performed to inhibit the LH surge, it prevents ovulation 
before oocyte retrieval but interferes in the formation of 
P4 by the corpus luteum. LDL-cholesterol, the raw mate-
rial of this hormone, needs LH to enter the mitochondria 
and initiate P4 production. By inhibiting LH, formation is 
impaired. Thus, we have several ineffective corpora lu-
tea, leading to the need for supplementation (Taylor et 
al., 2019b). Agonist blockage acts on this axis for up to 
10 days after the last application. The antagonist, for 24 
hours (Fatemi, 2009). In unblocked cycles, increased ovar-
ian steroid hormones do this job.

Luteal phase supplementation in this study was performed 
with IM P4, vaginal gel, or micronized natural P4. At the cen-
ter that hosted the study, IM was the preferred route, which 
was used in 3/4 of the cases. It shows excellent absorption, 
but its application is painful and requires assistance to be ad-
ministered. The used dose of micronized natural P4 requires 
the insertion of four vaginal eggs within 24 hours. However, it 
can ooze through the vulva and can be uncomfortable for the 
patient. The vaginal gel has better adherence to the vaginal 
fundus without this inconvenience.
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  Table 3. Progesterone and prolactin according to the type of blockage and to the progesterone used (n=330).

Blockage 
Type Variable Type of P4 

used
Pregnant

p*
Yes No

Agonist
(n=118)

n=62 n=56

P4 (ng/ml)

Injection USP® 31 (22 – 44.3) 51 36.6 (21 – 48.5) 42 0.378

Utrogestan® 25.2 (16 – 45) 6 17.0 (10.3 – 21.9) 5 0.429

Crinone® 11.5 (11.2 – 15.30) 5 18.1 (5.5 – 19.9) 9 1

PRL (ng/ml)

Injection USP® 22 (16 – 36.4) 51 27.90 (18 – 36) 42 0.374

Utrogestan® 24.4 (19.9 – 40.4) 6 18.3 (11 – 28.4) 5 0.428

Crinone® 37.80 (25.5 – 51.2) 5 18 (13.7 – 25.6) 9 0.029

Antagonist
(n=185)

n=84 n=101 p*

P4 (ng/ml)

Injection USP® 37.8 (24.7 – 58.7) 64 29.8 (21.2 – 44.9) 75 0.021

Utrogestan® 16.6 (14.5 – 19.7) 13 16.8 (11.7 – 25.8) 16 0.948

Crinone® 19.8 (12.2 – 58.7) 7 13.0 (8.2 – 22) 10 0.109

PRL (ng/ml)

Injection USP® 21.6 (14.9 – 36.1) 64 20.3 (14 – 31) 75 0.350

Utrogestan® 25.6 (10.4 – 28.5) 13 21.0 (13.6 – 24.5) 16 0.503

Crinone® 15.0 (9.1 – 17.9) 7 21.0 (13.6 – 24.5) 10 0.536

No Blockage
(n=27)

n=8 n=19

P4 (ng/ml)

Injection USP® 50.3 (34.1 – 65.6) 4 25.8 (14.1 – 37.8) 11 0.104

Utrogestan® 27.0 1 20.5 (17.4 – 25.4) 4 -

Crinone® 37.9 (36.2 – 39.5) 3 18.1 (9.7 – 26.3) 4 -

PRL (ng/ml)

Injection USP® 17.6 (17 – 19.3) 4 21.8 (18.3 – 25.2) 11 0.177

Utrogestan® 18.0 1 16.1 (14.5 – 20.4) 4 -

Crinone® 15.4 (14.9 – 29.4) 3 21.5 (13.5 – 28.7) 4 0.4161
Results described by median and IIQ (1st quartile – 3rd quartile)
*Non-parametric Mann-Whitney test. p<0.05
Note: P4 - progesterone; PRL – prolactin; ng/ml – nanogram per milliliter.

  Table 4. Univariated analysis of quantitative and qualitative variables.

Variable
Pregnant

p* OR (IC95%)
Yes No

Quantitative

Age (Years) 34.7±3.8 36.2±4.3 0.001 0.91 (0.86 – 0.96)

Endometrial thickness (mm) 9.1±1.6 9.1±1.5 0.828 1.00 (0.88 – 1.15)

P4 (ng/ml) 31.9 (19.5 – 46.1) 26.2 (17.2 – 40.2) 0.021 1.01 (1.002 – 1.02)

PRL (ng/ml) 20.7 (15.6 – 34.8) 21.3 (14.2 – 30.9) 0.266 1.01 (0.99 – 1.02)

Qualitative

n Pregnant n (%) p* OR (IC95%)

Blockage

None 27 8 (29.6%)

Antagonist 188 87 (46.3%) 0.127 1.97 (0.82 – 4.74)

Agonist 115 59 (51.3%) 0.036 2.63 (1.07 – 6.48)

Number of embryos
1 or 2 262 123 (47%)

3 or 4 68 31 (45.6%) 0.841 0.95 (0.55 – 1.62)

Type of progesterone

Crinone 38 15 (39.5%)

Utrogestan 45 20 (44.4%) 0.648 1.23 (0.51 – 2.95)

Progesterone 247 119 (48.2%) 0.319 1.43 (0.71 – 2.86)
Result described by mean ± standard deviation or median (1st quartile – 3rd quartile)
*Logistic Regression Model and Wald test. p<0.05
Note: P4 – progesterone; PRL-prolactin; ng/ml – nanogram / milliliter; mm - millimeters
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A quality cleaved embryos were obtained in 74% of the 
cycles. In 1/6 of the cases, good blastocysts were found. 
The choice of treatments with good quality embryos was 
based on the analysis of the cycles with the potential for 
a positive result, thus being able to interpret the data be-
tween good cycles, hormonal dosages, and positive betas. 
Thus, the high rate was observed as part of the inclusion 
criteria. The better the embryonic quality, the higher the 
success rate; this data was also linked to age, as oocytes 
from young women tend to generate better embryos.

Approximately half of the transfers were performed 
on D3 and only 14.2% on blastocysts. It was common in 
the institution to transfer on D2 and D3, a fact that has 
changed in recent years with regard to blastocysts due to 
the improvement in embryonic cleavage rates. In almost 
half of the cycles, one to two embryos were transferred, 
respecting the orientation of the CFM.

When analyzing P4 and PRL collected on D9, regardless 
of supplementation, a higher pregnancy rate was observed 
when P4 was above 32.1 ng/ml. Moreover, PRL showed no 
significance.

Regarding the pituitary blockage, agonist cycles did not 
show significant differences regardless of the type of sup-
plementation. For PRL, values of over 37.8 ng/ml in the 
agonist and Crinone® combination were associated with 
pregnancy. However, the result should be interpreted with 
caution due to the small number of cases.

Agonist blockage is longer-lasting. Thus, the initial ex-
pectation was that high P4 values would indicate better 
hormone replacement and would occur in pregnant wom-
en, a fact that was not observed. In IM supplementation, 
the highest values were found in those who did not get 
pregnant. Using Utrogestan®, the opposite occurred in 
pregnant women with higher P4 values. Further studies 
are needed to assess whether this is the best agonist 
supplementation.

Cycles with an antagonist were associated with age, 
P4, and pregnancy. Moreover, P4 values collected on D9 
above 32.6 ng/ml were associated with pregnancy. The an-
tagonist and injectable progesterone combination showed 
more pregnancies if the values were above 37.8 ng/ml. 
The serum concentrations of PRL were not significant.

In blockage with antagonist, elevated serum P4 values 
were observed in pregnant women as expected, and the 
ROC curve cut-off value was 30.5 ng/ml. The values of 
IM supplementation were also expected, as the antagonist 
blocks the axis for a shorter time, continuing the function 
of the corpus luteum more quickly.

Cases without block and P4 above 38.7 ng/ml were as-
sociated with pregnancies. Despite the blockage occurring 
due to high steroid levels and not due to pituitary action, 
the high P4 was consistent with the initial expectation. 
However, the other analyses showed no significant find-
ings. The ROC curve showed its best performance with a 
cut-off point of 26.7 ng/ml. An assumption for the lower 
value of P4 in relation to the other curves in the study may 
be related to a less effective block and normal functioning 
of the formed corpus luteum. Thus, one possibility is that 
lower doses of P4 would already reach the level necessary 
for embryo fixation. Agonists tend to improve pregnancy 
rates in cycles compared with antagonists (Lambalk et al., 
2017), a combination widely used for endometriosis due to 
the embryonic quality obtained (Xiao & Yu, 2021). Howev-
er, no studies have compared agonists with non-blocking 
cycles.

The multivariate analysis considered age, P4, and 
block, assessing the significance of the first two. The data 
indicated that with each year of age, a 9% reduction was 
observed in the chance of getting pregnant, in relation to 

the basal rate, which is consistent with the findings of the 
literature (Vander Borght & Wyns, 2018). As for P4, in the 
present study, for each ng/ml more than P4, an increase 
of 1% in the probability of getting pregnant was observed.

In the present study, PRL showed no significant associa-
tion with outcomes or variables. Other authors have reported 
that increased serum concentrations of PRL lead to poorer 
quality embryos and miscarriages (Kim et al., 2018).

However, this study has some limitations related to its 
retrospective design. It was not confirmed whether pro-
gesterone supplementation was performed. It is known 
that patients undergoing IVF are highly motivated to use 
the medication correctly. Additionally, all patients were 
treated by members of the clinical staff of the same team 
and followed the same protocols, ensuring consistency in 
the treatment process.

The cut-off points found in this work are unprecedented 
for analysis of D9 after oocyte capture. The purpose of this 
study is not to replace the beta-hCG test but to provide 
subsidies that can help the attending physician follow up 
his patient in the week before the pregnancy diagnosis. 
IVF treatments go along with great anxiety, often being 
exhausting from a psychological point of view. Thus, mon-
itoring treatments brings security to patients who receive 
assistance at each stage of the journey.

CONCLUSION
The measurement of serum P4 concentrations per-

formed on D9 after oocyte retrieval was useful in predict-
ing success in the IVF treatment cycle. Serum P4 levels 
above 32.1 ng/ml collected on D9 after oocyte pick-up was 
associated with pregnancy. The value was influenced by 
the type of pituitary blockage and the route of administra-
tion of the supplement used.

Serum concentrations of PRL did not show statistical 
significance in any of the scenarios evaluated.

ACKNOWLEDGEMENTS
This paper was carried out with the collection of data 

from colleagues Fernanda Thá and Daniele Maria Pache de 
Moraes. I extend my gratitude to the team at Feliccità Fer-
tility Institute, who hosted the study.

CONFLICTS OF INTEREST
There are no conflicts of interest.

Correspondence author:
Paulina Alejandra Santander-Pérez 
Post Graduate Program 
Tocogynecology and Women Health 
Federal University of Paraná 
Curitiba, Brazil. 
E-mail: drapaulinasantanderperez@gmail.com

REFERENCES

Al-Inany HG, Youssef MA, Ayeleke RO, Brown J, Lam WS, 
Broekmans FJ. Gonadotrophin-releasing hormone antago-
nists for assisted reproductive technology. Cochrane Data-
base Syst Rev. 2016;4:CD001750. PMID: 27126581 DOI: 
10.1002/14651858.CD001750.pub4

Brazil, National Press. CFM Resolution No. 2168, of Sep-
tember 21, 2017. Provides for ethical standards for the use 
of assisted reproduction techniques. Brasília: Official Diary 
of the Union; November 10, 2017. Portuguese. Available 
at: https://pesquisa.in.gov.br/imprensa/jsp/visualiza/in-
dex.jsp?jornal=515&pagina=73&data=10/11/2017



77Serum hormones after embryo transfer - Santander-Pérez, PA.

JBRA Assist. Reprod. | v.27 | nº1 | Jan-Feb-Mar/ 2023

de Ziegler D, Pirtea P, Galliano D, Cicinelli E, Meldrum 
D. Optimal uterine anatomy and physiology necessary 
for normal implantation and placentation. Fertil Steril. 
2016;105:844-54. PMID: 26926252 DOI: 10.1016/j.fertn-
stert.2016.02.023

Drakopoulos P, Racca A, Errázuriz J, De Vos M, Tournaye 
H, Blockeel C, Pluchino N, Santos-Ribeiro S. The role of 
progesterone elevation in IVF. Reprod Biol. 2019;19:1-5. 
PMID: 30777675 DOI: 10.1016/j.repbio.2019.02.003

Elgindy EA, Sibai H, Mostafa MI, Gibreel A, Darwish E, 
Maghraby H. Towards an optimal luteal support modali-
ty in agonist triggered cycles: a randomized clinical trial. 
Hum Reprod. 2018;33:1079-86. PMID: 29562260 DOI: 
10.1093/humrep/dey054

Fatemi HM. The luteal phase after 3 decades of 
IVF: what do we know? Reprod Biomed Online. 
2009;19:4331. PMID: 20034417 DOI: 10.1016/S1472-
6483(10)61065-6

Gaggiotti-Marre S, Martinez F, Coll L, Garcia S, Ál-
varez M, Parriego M, Barri PN, Polyzos N, Coroleu B. 
Low serum progesterone the day prior to frozen em-
bryo transfer of euploid embryos is associated with 
significant reduction in live birth rates. Gynecol En-
docrinol. 2019;35:439-42. PMID: 30585507  DOI: 
10.1080/09513590.2018.1534952

Gaggiotti-Marre S, Álvarez M, González-Foruria I, Par-
riego M, Garcia S, Martínez F, Barri PN, Polyzos NP, Coro-
leu B. Low progesterone levels on the day before natural 
cycle frozen embryo transfer are negatively associat-
ed with live birth rates. Hum Reprod. 2020;35:1623-9. 
PMID: 32478389 PMID: 32478389 DOI: 10.1093/hum-
rep/deaa092

Gardner DK, Schoolcraft WB. In Vitro Culture of Human 
Blastocyst. In: Jansen R, Mortimer, D, eds. Towards Repro-
ductive Certainty: Infertility and Genetics Beyond. Carn-
forth: Parthenon Press; 1999. p. 377-88.

IBGE – Brazilian Institute of Geography and Statistics. 
Projection of the population of Brazil [website]. Rio de 
Janeiro: IBGE; 2020. Portuguese. Available at: https://
www.ibge.gov.br/apps/populacao/projecao/index.htm-
l?utm_source=portal&utm_medium=popclock&utm_cam-
paign=novo_popclock. Acessed 20/06/2020.

Inhorn MC, Patrizio P. Infertility around the globe: new 
thinking on gender, reproductive technologies and glob-
al movements in the 21st century. Hum Reprod Update. 
2015;21:411-26. PMID: 25801630 DOI: 10.1093/hu-
mupd/dmv016

Kamel A, Halim AA, Shehata M, AlFarra S, El-Faissal Y, Ra-
madan W, Hussein AM. Changes in serum prolactin lev-
el during intracytoplasmic sperm injection, and effect on 
clinical pregnancy rate: a prospective observational study. 
BMC Pregnancy Childbirth. 2018;18:141. PMID: 29739353 
DOI: 10.1186/s12884-018-1783-4

Kasius A, Smit JG, Torrance HL, Eijkemans MJ, Mol BW, 
Opmeer BC, Broekmans FJ. Endometrial thickness and 
pregnancy rates after IVF: a systematic review and me-
ta-analysis. Hum Reprod Update. 2014;20:530-41. PMID: 
24664156 DOI: 10.1093/humupd/dmu011

Kim JJ, Choi YM, Lee SK, Yang KM, Paik EC, Jeong HJ, Jun 
JK, Han AR, Hwang KR, Hong MA. Prolactin receptor gene 
polymorphism and the risk of recurrent pregnancy loss: a 
case-control study. J Obstet Gynaecol. 2018;38:261-4. PMID: 
28980840  DOI: 10.1080/01443615.2017.1351932

Lambalk CB, Banga FR, Huirne JA, Toftager M, Pinborg A, 
Homburg R, van der Veen F, van Wely M. GnRH antago-
nist versus long agonist protocols in IVF: a systematic re-
view and meta-analysis accounting for patient type. Hum 
Reprod Update. 2017;23:560-79. PMID: 28903472 DOI: 
10.1093/humupd/dmx017

Panaino TR, Silva JB, Lima MA, Lira P, Arêas PC, Mancebo AC, 
Souza MM, Antunes RA, Souza MD. High Progesterone levels 
in the beginning of ICSI antagonist cycles and clinical preg-
nancy: still a concern? JBRA Assist Reprod. 2017;21:11-4. 
PMID: 28333025 DOI: 10.5935/1518-0557.20170004

Pastore LM, Christianson MS, Stelling J, Kearns WG, Segars 
JH. Reproductive ovarian testing and the alphabet soup of 
diagnoses: DOR, POI, POF, POR, and FOR. J Assist Reprod 
Genet. 2018;35:17-23. PMID: 28971280 DOI: 10.1007/
s10815-017-1058-4

Taylor H, Pal L, Seli E. Regulation of the menstrual cycle. 
In: Taylor H, Pal L, Seli E, eds. Speroff’s Clinical Gyne-
cologic Endocrinology and Infertility. 9th ed. Philadelphia: 
Wolters Kluwer; 2019a. p. 351-430.

Taylor H, Pal L, Seli E. Assisted Reproductive Technologies. 
In: Taylor H, Pal L, Seli E, eds. Speroff’s Clinical Gyne-
cologic Endocrinology and Infertility. 9th ed. Philadelphia: 
Wolters Kluwer; 2019b. p. 2889-3048.

Vander Borght M, Wyns C. Fertility and infertility: Defini-
tion and epidemiology. Clin Biochem. 2018;62:2-10. PMID: 
29555319 DOI: 10.1016/j.clinbiochem.2018.03.012

Veeck LL. An Atlas of Human Gametes and Conceptus-
es: An Illustrated Reference for Assisted Reproductive 
Technology. 1st ed. Boca Raton: CRC Press; 1999. DOI: 
10.1201/9780367803001

Xiao Y, Yu Y. Effect of Different Ovulation Induction Regi-
mens on Pregnancy Outcome of Patients with Endometri-
osis and Infertility Treated with In Vitro Fertilization and 
Transplantation. Indian J Pharm Sci. 2021;83:133-44. 
DOI: 10.36468/pharmaceutical-sciences.spl.266

Zegers-Hochschild F, Crosby JA, Musri C, Souza MDCB, 
Martinez AG, Silva AA, Mojarra JM, Masoli D, Posada N; 
Latin American Network of Assisted Reproduction. Assisted 
reproductive technologies in Latin America: the Latin Amer-
ican Registry, 2019. JBRA Assist Reprod. 2022;26:637-58. 
DOI: 10.1016/j.rbmo.2022.02.026


	_111kx3o
	_34g0dwd
	_Hlk115424030
	_43ky6rz
	_1jlao46
	_xvir7l
	_3hv69ve
	_pkwqa1

