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INTRODUCTION

According to accumulating investigations, pro-
lactin plays a pleiotropic function in reproduction, 
growth, metabolism, behaviour, immune system, 

ABSTRACT

Objective. Optimal reproductive results may need a particular amount of 
circulating prolactin. Our aim in this study is to assess whether mildly ele-
vated prolactin in females undergoing IVF/ICSI is more effective regarding 
pregnancy outcomes.

Materials and Methods. A prospective study was conducted on 222 infer-
tile women undergoing IVF/ICSI using the long “gonadotrophin-releasing 
hormone” (GnRH) agonist protocol. Based on their basal prolactin level, 111 
women with normal basal prolactin levels (< 25 ng/ml) were allocated to 
Group 1, and 111 women with basal prolactin levels of 25 to 50 ng/ml were 
allocated to Group 2. The characteristics of IVF/ICSI cycles and pregnancy 
outcomes cycles in both groups were recorded.

Results. As expected, the prolactin level at trigger day showed a significant 
difference between both groups (64.71 ± 27.74 vs 103.24 ± 29.95, p < 0.001). 
Although there was no significant difference between both groups regarding 
the number of oocytes retrieved (p = 0.473), the number of mature oocytes 
(p = 0.281), the number of total embryos (p = 0.224), and the number of tran-
sferred embryos (p = 0.420), the clinical and ongoing pregnancy rates signifi-
cantly increased in group 2 with mildly elevated basal prolactin level (55.34% 
with p = 0.034 and 46.60% with p = 0.038, respectively)

Conclusions. Mildly elevated blood prolactin levels (25 to 50 ng/ml) were 
associated with higher clinical and ongoing pregnancy rates.

and carcinogenesis [1, 2]. The lactotrophs in the an-
terior pituitary gland are responsible for prolactin 
hormone secretion. The hypothalamus regulates 
prolactin secretion via secreting both prolactin-inhi-
biting factors (PIF), which is predominantly exerted 
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by dopamine, and prolactin-releasing factors (PRF) 
[3, 4]. 
The major physiological response during the po-
stpartum period is to prepare the breasts for bre-
astfeeding. Prolactin regulates mammary gland 
growth and development, as well as milk pro-
duction and secretion. Serum prolactin in non-pre-
gnant women is typically less than 25 ng/L; a 
level higher than that limit is classified as hyper-
prolactinemia, provided that the venous sample is 
taken without undue stress. Hyperprolactinemia 
causes gonadotropin deficit, resulting in hypogo-
nadotropic hypogonadism [5-7].
Dopamine agonists are frequently prescribed to 
inhibit prolactin secretion and restore ovulation 
in infertile women with hyperprolactinemia who 
want to get pregnant. However, follicle forma-
tion in women receiving in-vitro fertilization/in-
tracytoplasmic sperm injection (IVF/ICSI) relies 
on exogenous gonadotropin intake rather than 
endogenous hormones. In addition, luteal phase 
support is mainly guaranteed by exogenous ade-
quate progesterone intake [8, 9].

Objectives
The study aims to assess the role of mildly eleva-
ted serum prolactin levels (below 50 ng/ml) in 
improving pregnancy outcomes.

MATERIALS AND METHODS

Study registration, ethical and methodological 
standards
This study involved 222 infertile women recruited 
for assisted reproductive technique (ART) at the 
IVF Unit of the Obstetrics and Gynecology De-
partment, Kasr Al Aini Cairo University Hospi-
tal, Egypt, after being approved by the Research 
Ethics Committee. Before starting, all participants 
signed an informed written consent.

Patient and public involvement
The inclusion criteria were 1) women of repro-
ductive age (20-45 years old), 2) undergoing ART 
either for primary or secondary infertility, 3) had 
either anovulation (except polycystic ovarian 
syndrome [PCOS] or hyperandrogenism causes), 
tubal factors or male factors, and 4) their basal 
prolactin level either normal or mildly elevated 
below 50 ng/ml. Women were excluded if they 
had uncontrolled medical disorders, previous pi-

tuitary lesions, abnormal thyroid functions, ano-
vulation due to PCOS or hyperandrogenism, basal 
prolactin over 50 ng/ml, recurrent implantation 
failure, or any uterine abnormalities.

Data collection
Eligible patients had their hormonal profile on the 
second day of the menstrual cycle preceding in-
duction. Serum prolactin level was measured two 
times. The first sample was the basal level of pro-
lactin that was done with the hormonal profile on 
the second day of the menstrual cycle preceding 
induction and marked as (P0). The second sample 
was taken on the day of the trigger and marked 
as (P1). All samples were withdrawn at a specific 
morning time, after 8 hours of fasting, to avoid 
serum prolactin level fluctuation.
We used the long “gonadotrophin-releasing hor-
mone” (GnRH) agonist protocol for all patients. 
GnRH agonist injections (Triptofem 1 mg/ml; 
Triptorelin Acetate, Marckyrl) were started on the 
21st day of the cycle (mid-luteal). On the second 
day of the next menstrual cycle, patients started 
gonadotropin intake (Fostimon; UroFollitropin, 
IBSA) at a personalized dose modified depending 
on the patient’s ovarian response. Folliculometry 
was obtained till the mature ovum (18:22 mm), 
and then an intramuscular dose of 10,000 IU of re-
combinant human chorionic gonadotropin (Cho-
riomon; HCG, IBSA) was given to trigger the final 
oocyte. 
Following that, oocyte retrieval was done using 
ultrasound-guided transvaginal aspiration 36 
hours following the HCG trigger. Embryo growth 
was monitored daily until the cleavage-stage em-
bryos were transferred fresh (day 3). Intramuscular 
injection of 100 mg of (Prontogest; Progesterone, 
IBSA) was given daily for 16 days for luteal phase 
support. Pregnancy was tested in blood 11 days 
after embryo transfer. The pregnancy is considered 
positive clinically when there is positive β-hCG and 
an intrauterine gestational sac with a positive foetal 
pulse at six weeks of gestation.
The primary outcome was the clinical and ongoing 
pregnancy rates, while the secondary outcomes 
were the number of retrieved and mature oocytes, 
as well as embryo quantity and quality.

Sample size
Using “PS Power and Sample Size Calculations” 
software version 3.0.11 for MS Windows, sample 
size calculation was based on comparing the pre-
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Figure 1.  Flowchart of the study.

RESULTS

Following the CONSORT guidelines, we recruited 
111 infertile women with basal prolactin levels be-
low 25 ng/ml (assigned to Group 1) and 111 infer-
tile women with basal prolactin levels of 25 to 50 
ng/ml without giving dopaminergic agents (assi-
gned to Group 2). After ovulation induction with 
a long GnRH agonist protocol to undergo an IVF/
ICSI cycle, 12 women from group 1 and 8 women 
from group 2 had failure of fertilization (Figure 1).
The patients’ characteristics showed no significant 
difference between the two groups regarding age 
(p = 0.125), BMI (p = 0.366), infertility duration (p 
= 0.130), and type of infertility (p = 0.177). The pre-
cycle laboratory investigations in both groups also 
revealed no significant difference regarding the se-
rum level of these hormones: FSH (p = 0.807), LH 
(p = 0.268), basal E2 (p = 0.888), AMH (p = 0.146), 
and TSH (p = 0.365). Only the basal prolactin le-
vel showed a significant difference between both 
groups, as expected (12.47 ± 5.19 vs 30.35 ± 4.55, 
P-value < 0.001), as it was the base of patient allo-
cation in the two groups (Table 1).

gnancy rate between women undergoing IVF/ICSI 
cycles and have serum prolactin levels < 25 ng/ml 
and those with serum prolactin level from 25-50 
ng/ml, using the Chi-square test with α-error level 
at 0.05, power at 80%. According to a previous in-
vestigation, the pregnancy rate among women with 
serum prolactin levels < 30 ng/ml was 25%, while 
it was 42.7% in women with serum prolactin le-
vels from 30-60 ng/ml. Accordingly, the minimum 
optimum sample size was 111 IVF/ICSI cycles in 
each group.

Statistical analysis
Data was analysed with the “Statistical Packa-
ge for Social Sciences” (SPSS) version 25 for MS 
Windows. Categorical variables were presented 
as frequency and percentages, while quantitative 
variables were presented as mean ± standard de-
viation with median and range. The Chi-square 
test tested the statistically significant differences 
between the two groups for qualitative variables 
and the unpaired t-test/Mann-Whitney test for 
quantitative variables. A P-value < 0.05 was con-
sidered significant.
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The characteristics of IVF/ICSI cycles are shown 
in Table 2. There is no significant difference betwe-
en the two groups regarding the gonadotropin dose 
used for induction (p = 0.2) or the antral follicle count 
found during folliculometry (p = 0.308). Also, the 
prolactin level at trigger day showed a significant dif-

ference between the two groups, as expected (64.71 
± 27.74 vs 103.24 ± 29.95, P-value < 0.001). Although 
there was no significant difference between the two 
groups regarding the number of oocytes retrieved 
(p = 0.473), the number of mature oocytes (M2) (p = 
0.281), the number of total embryos (p = 0.224), and 
the number of transferred embryos (p = 0.420), we 
found that group 2 with mildly elevated basal pro-
lactin level had significantly higher clinical pregnan-
cy rate (55.34% vs 40.4%, p = 0.034) and significantly 
higher ongoing pregnancy rate (46.6% vs 32.32%, p = 
0.038) compared to  group 1 with normal basal pro-
lactin level.

DISCUSSION

Main findings
Hyperprolactinemia has been recognized as a 
contributing factor to amenorrhea and infertility. 
However, optimal reproductive results may require 
a specific amount of serum prolactin. During the 
menstrual cycle, changes in prolactin levels were 
observed, indicating that prolactin plays a role in 
several processes of reproduction. During control-
led ovarian stimulation (COS) for IVF/ICSI, a spe-
cific dynamic of serum prolactin levels, defined by 
temporary hyperprolactinemia, has a notable im-
portance and influence on fertility outcome [1].
The current study aimed to assess the effect of in-
creased basal prolactin level (between 25- 50 ng/
ml) on clinical and ongoing pregnancy rates. The 
prolactin level after HCG trigger was significantly 
higher in females with mildly elevated basal pro-
lactin levels compared to females with normal ba-
sal prolactin levels. The incidence of clinical and 
ongoing pregnancy rates were significantly higher 
among females with mildly elevated basal prolactin 
levels when compared with females with normal 
basal prolactin levels.

Interpretation and comparison with other literature
Supporting our finding, in a study about fertility 
treatment outcomes, Wyse et al. (2021) found that 
prolactin was the only predictor for fertilization 
rate in a study of 22 normal-weight females and 22 
overweight females, with an AUC of 0.76 (sensiti-
vity of 0.77, specificity of 0.78) [10].
Zhang et al. (2020) conducted a large retrospective 
study on 3,009 patients with basal prolactin levels 
< 50 ng/mL undergoing IVF/ICSI cycles. They 
showed that baseline prolactin levels greater than 

Table 2.  Characteristics and outcomes of IVF/ICSI cycles.

Group 1 Group 2 P-value

Prolactin level at 
trigger day (P1)

64.71 ± 27.74
62.7 (13-144)

103.24 ± 29.95
103 (19.5-164)

< 0.001*

Gonadotropins dose 
(IU)

267.57 ± 61.20
225 (150-450)

277.50 ± 53.32
300 (150-450)

0.200

Antral follicular 
count

12.85 ± 4.02
12 (6-25)

12.31 ± 3.87
12 (3-20)

0.308

Number of oocytes 
retrieved

10.42 ± 5.29
10 (2-27)

9.95 ± 4.56
9 (2-25)

0.473

Number of mature 
oocytes (M2)

6.31 ± 3.79
6 (0-20)

5.80 ± 3.15
5.5 (0-16)

0.281

Failed fertilization 
rate

12/111 
(10.81%)

8/111 
(7.21%)

0.348

Number of total 
embryos

4.38 ± 2.28
4 (1-10)

3.99 ± 2.32
3 (1-14)

0.224

Number of transfer-
red embryos

3.02 ± 0.82
3 (1-4)

2.93 ± 0.71
3 (1-4)

0.420

Clinical pregnancy 
rate

40/99 
(40.40%)

57/103 
(55.34%)

0.034*

Ongoing pregnancy 
rate

32/99 
(32.32%)

48/103 
(46.60%)

0.038*

Table 1.  Patients’ characteristics and pre-cycle laboratory investigations.

Group 1  
(n = 111)

Group 2  
(n = 111)

P-value

Age (years) 30.71 ± 5.42
30 (19-43)

29.59 ± 5.43
29 (20-42)

0.125

BMI (kg/m2) 29.48 ± 4.39
29.1 (20.3-38.9)

30.03 ± 4.68
29.6 (19.5-43.4)

0.366

Duration of inferti-
lity (years)

5.61 ± 3.48
5 (1-18)

4.95 ± 2.94
5 (1-15)

0.130

Type of infertility 0.177

Primary 56 (50.45%) 66 (59.46%)

Secondary 55 (49.55%) 45 (40.54%)

FSH 7.02 ± 2.29
6.59 (1.8-13.6)

6.94 ± 2.80
6.4 (3.2-27.5)

0.807

LH 5.21 ± 2.22
5.05 (0.44-14.3)

5.55 ± 2.34
5.2 (1.55-14.3)

0.268

E2 54.07 ± 24.30
49 (15.7-137)

54.60 ± 31.42
46.2 (10.2-

198.2)

0.888

AMH 2.34 ± 1.22
2.1 (0.5-9.3)

2.11 ± 1.04
1.9 (0.01-5.2)

0.146

TSH 2.04 ± 0.89
2 (0.53-4.7)

1.94 ± 0.78
1.9 (0.6-4.06)

0.365

Basal Prolactin 
level (P0)

12.47 ± 5.19
12 (3-28.3)

30.35 ± 4.55
29.2 (9.8-42)

< 0.001*
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excluded infertile women with anovulation due to 
PCOS or Hyperandrogenism. In addition, patient 
recruitment was based on their basal prolactin le-
vel. We only targeted women with basal prolactin 
less than 50 ng/ml. Therefore, we did not study the 
effect of increased prolactin levels above 50 ng/ml 
on pregnancy outcomes.

CONCLUSIONS 

The number of mature oocytes and embryos among 
females having IVF/ICSI was not shown to be cor-
related with serum prolactin levels; however, a litt-
le increase in serum prolactin levels (25 to 50 ng/
ml) was linked to a greater incidence of clinical and 
ongoing pregnancy rates.
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30 ng/mL were associated with a higher clinical 
pregnancy rate, which was consistent with our fin-
dings. They found that patients with favourable 
pregnancy outcomes had substantially higher pro-
lactin levels at all measurement sites than those 
with negative results. They suggested that the 
favourable influence of prolactin on pregnancy 
outcomes may be attributable to the promotion 
of oogenesis and embryo development, as well as 
the enhancement of luteal support [9].
On the contrary, Trikoilis et al. (2022) studied 109 
infertile nulliparous women undergoing their first 
cycle of IVF/ICSI therapy in order to assess the 
state of anxiety, measure the levels of stress biomar-
kers, such as prolactin, and determine how they 
related to the results of IVF/ICSI. They found that 
serum prolactin levels did not differ between the 
negative and positive pregnancy test groups [11]. 
In addition, Hassan (2020) conducted a study on 
53 women undergoing IVF/ICSI cycles and divi-
ded them into two groups: PCOS women and non-
PCOS women. He found that women with high 
blood prolactin levels had a reduced pregnancy 
rate in both PCOS and non-PCOS groups. He con-
cluded that women with PCOS are more likely to 
have hyperprolactinemia than normal ovulating 
females. Elevated serum prolactin levels impair 
implantation and reduce the likelihood of pre-
gnancy following ICSI [12].
Iancu et al. (2022) conducted their study on 544 
patients with serum prolactin levels of 25.07 ± 
23.7 ng/ml and found no correlation between se-
rum prolactin levels and oocyte or embryo count 
[13]. However, a later review article by Iancu et al. 
(2023) suggested the role of mildly elevated pro-
lactin levels in reproductive biology with different 
mechanisms. Oocyte competency is linked to ele-
vated prolactin levels in follicles. Prolactin may 
also have a role in the development and survival 
of the corpus luteum, endometrial receptivity, bla-
stocyst implantation, and survival of sperms with 
weak motility [1]. 
Endometrial cells were found to have prolactin re-
ceptors. Endometrial prolactin production maintains 
endometrial receptivity and has been demonstrated 
to offer an optimum environment for the implanting 
blastocyst transplanted during IVF cycles when cir-
culating prolactin levels are normal [14, 15].

Limitations
The main limiting point in our study is that we 
targeted infertile patients due to certain causes. We 
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so are not publicly available. Data are, however, 
available from the authors upon reasonable request 
and with the permission of Kasr El-Ainy Hospital.
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