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ABSTRACT 

Infertility treatment is a stressful process and factors like 
anxiety and preoccupation could affect the success of In 
Vitro Fertilization (IVF) or other assisted reproductive tech-
niques. Moreover, luteal phase support (LPS) in IVF cycles 
is recommended. Our aim was to analyze the effects of LPS 
with intramuscular and subcutaneous progesterone on 
stress hormones (cortisol and prolactin). We analyzed one 
hundred-thirty women undergoing their first IVF cycle and 
then randomized in two groups: group A (65 patients) re-
ceived 33 mg/day of intramuscular in oil-progesterone 
from pick-up and 50mg/day from embryo transfer, group 
B (65 patients), instead, received 25 mg of subcutaneous 
water soluble-progesterone from pick-up. Cortisol and pro-
lactin serum levels were obtained at day+7 from oocyte re-
trieval. Our results showed that the values of prolactin and 
cortisol were statistically significantly higher in group A 
compared to the group B. Subcutaneous progesterone treat-
ment, in fact, is associated with lower cortisol and prolactin 
levels, suggesting new therapeutic opportunities in IVF cy-
cles to reduce patients’ distress and improve quality of life.

SOMMARIO 

Il trattamento dell'infertilità è un processo stressante e fat-
tori come l’ansia e la preoccupazione potrebbero influen-
zare il successo della fecondazione in vitro (IVF) o di altre 
tecniche di riproduzione assistita. Inoltre, il supporto alla 
fase luteale (LPS) è raccomandato nei cicli di IVF. Il nostro 
obiettivo è stato quello di analizzare gli effetti sugli ormoni 
dello stress (cortisolo e prolattina), della LPS con progeste-
rone intramuscolare e sottocutaneo. Abbiamo analizzato 
centotrenta donne sottoposte al primo ciclo di IVF e le ab-
biamo randomizzate in due gruppi: il gruppo A (65 pa-
zienti) ha ricevuto 33 mg/die di progesterone intramusco-
lare dal giorno del pick-up e 50 mg/die dal giorno del tra-
sferimento dell'embrione, il gruppo B (65 pazienti), invece, 
ha ricevuto 25 mg di progesterone, solubile in acqua, per 
via sottocutanea dal giorno del pick-up. I livelli sierici di 
cortisolo e prolattina sono stati valutati dopo sette giorni 
dal pick-up. I nostri risultati hanno mostrato che i valori di 
prolattina e cortisolo erano statisticamente più alti nel 
gruppo A rispetto al gruppo B. Il trattamento sottocutaneo 
di progesterone, infatti, è associato a livelli più bassi di cor-
tisolo e prolattina, suggerendo nuove opportunità terapeu-
tiche nei cicli di IVF per ridurre lo stress dei pazienti e mi-
gliorare la qualità della vita.
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INTRODUCTION 

The diagnosis of infertility is a stressful event for 
the couple and may cause negative symptoms 
such as depression, anxiety and psychosomatic 
symptoms, potentially interfering with the med-
ical procedures. Different types of psychological 
stressors in humans are related to an increased 
serum levels of the anterior pituitary hormone 
prolactin (PRL) and to an activation of the hypo-
thalamic–pituitary–adrenal (HPA) axis with the 
synthesis and release of cortisol (CORT) by the 
adrenal cortex (1). Such adaptive mechanisms al-
low the body to maintain physiological stability. 
Therefore, PRL and CORT can be considered 
stress biomarkers. In vitro fertilization (IVF) rep-
resents the treatment of choice for over 1.000.000 
infertile couples each year (2), and among infer-
tility treatment it is the most stressful and emo-
tionally demanding procedure because of daily 
injections, blood draws, ultrasound checks, oo-
cyte retrieval, and the possible failure of the cy-
cle (3,4,5). The role of stress in IVF has long been 
a topic of interest. Questions include whether 
the process of fertility treatment is stressful, 
whether stress or anxiety has an impact on suc-
cess of fertility treatment, and whether interven-
tions to decrease stress are useful (6,7). The per-
ception that psychological stress may prevent a 
woman from attaining and maintaining a preg-
nancy has become widely accepted (8-12). Be-
sides, other authors suggest that couples enter-
ing an IVF-treatment program are usually psy-
chologically well-adjusted (3). Moreover, 
women’s anxiety and general distress change 
during the course of one treatment cycle: a pio-
neering study (8) monitored the entire course of 
the IVF treatment cycle by daily record of sub-
jective general distress and reported a significant 
increased distress at the end of the cycle, be-
tween oocyte retrieval and pregnancy test. Such 
data were confirmed by other studies (8, 13-16). 
IVF cycles are associated with abnormal luteal 
phase leading to poor endometrial development 
and asynchrony of endometrial receptivity, 
therefore a pharmacological support is recom-
mended (17,18). Progesterone for luteal phase 
support (LPS) is available for intramuscular (IM) 
injection in oil, for vaginal preparation, either in 
oil-capsule or vaginal gel, and for oral capsule. 
Recently, a water-soluble injectable progester-
one has become available for subcutaneous (SC) 

injection. The purpose of this study was to inves-
tigate the effects of LPS with IM and SC proges-
terone on the stress hormones (CORT and PRL) 
that are known to influence reproductive out-
comes in IVF cycles.   

MATERIALS AND METHODS 

This was a prospective study of women under-
going their first IVF treatment for primary infer-
tility, between March 2017-October 2017, to the 
Department of Obstetrics and Gynecology of 
University of Campania “Luigi Vanvitelli” in 
Naples (Italy). All patients signed informed con-
sent form to be part of a study. The experimental 
study was conducted in accordance with princi-
ples of the Helsinki Declaration of 1975, using 
routine clinical practice procedures usually per-
formed during IVF cycles; such procedures did 
not involve additional risks to the patients and 
all the medical decisions concerning individual 
patients were not affected by the study. The 
study was approved by Local Review Board. All 
the women were < 37 years old, showed regular 
menstrual cycles, body mass index (BMI) be-
tween 20 and 25 kg/m2, serum hormonal profile 
within the normal range (FSH and LH <10 
IU/ml, E2 <50 pg/ml, prolactin <30 ng/ml), 
normal karyotype, normal uterine cavity as di-
agnosed at ultrasonographic and hysteroscopy 
examination. Exclusion criteria were: acute ill-
ness, chronic disorders, PCOs, endometriosis, 
organic dysfunction. Patients included in the 
study underwent ovarian stimulation with our 
standard protocol. Briefly, all the patients under-
went a standard down-regulation with GnRH 
analogue hormone at a dose of 0.1mg/day (Trip-
toreline, Decapeptyl, Ipsen, Milan, Italy) until 
estradiol levels ≥40 ng/mL and no follicle >7 
mm; patients over 35 years old received a se-
quential stimulation protocol starting with 
uFSH (Fostimon, IBSA, Switzerland) for 6 days 
according to a step-down approach (225IU for 4 
days and 150 IU for the last two days) and then 
shifting to rFSH at the standard dosage of 150 
IU; patients under 35 years old received  a stand-
ard protocol with rFSH (Gonal- F; Serono, Rome, 
Italy), at a daily dose of 225 IU for 4 days and 
150IU for the last two days. By the seventh day 
therapy was personalized according to the hor-
monal and ultrasonographic assessment. 
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Ovulation induction was monitored by vaginal 
ultrasound and hormonal assessment every sec-
ond-third day. When at least three follicles had 
reached a diameter of 18 mm, a single SC bolus 
of 10.000 IU of hCG (Gonasi HP 10000; IBSA, 
Rome, Italy) was administered. Transvaginal 
follicular aspiration was performed 34-36h after 
hCG administration. Oocytes retrieved were cul-
tured in Petri dishes in IVF HTF Buffer (Cook 
Medical) at 37°C in a humidified 5% carbon di-
oxide/95% air environment. The oocytes were 
denuded enzymatically using 80 IU/ml hyalu-
ronydase (Sage) and mechanically. The semen 
was processed with 90% - 45% discontinuous 
Gradient (SAGE In-Vitro Fertilization) centrifu-
gation at 1700 g for 12 minutes. After IVF, the re-
sulting embryos were cultured in IVF Cleavage 
Medium (Cook Medical) at 37° C under 5% car-
bon dioxide in air environment until day+3. At 
day+4, we changed the culture media and used 
IVF Blastocyst Medium (Cook Medical) at 37° C 
under 5% carbon dioxide in air environment un-
til the day of embryo transfer. Serum levels of 
hCG were measured 14 days after ET and, if pos-
itive, were obtained every 3–6 days until an in-
trauterine gestational sac was demonstrated by 
US examination. Until the pregnancy test, pa-
tients were invited to follow their usual lifestyle, 
workers were invited to continue their occupa-
tion. Patients were randomized in two groups 
according to the luteal phase support: group A 
(65 patients) received 33 mg/day of IM in oil-
progesterone starting from pick-up day and then 
50mg/day from embryo transfer (ET) day, 
group B (65 patients) received 25mg of SC water 
soluble-progesterone from pick-up day. Blood 
samples for PRL e CORT dosage were obtained 
from all subjects at day +7 from oocyte retrieval 
by venipuncture in the morning between 7.30 
and 8.30 and stored until analysis. PRL e CORT 
serum levels are very susceptible to multiple 
variables, like the time of blood collection, fast-
ing state, protocol of stimulation. To reduce pos-
sibly bias, all patients had serum levels checked 
before 8.30 A.M. and were not fasting; all pa-
tients received low-dose aspirin by ET day. 
Blood serum levels for CORT and PRL detection 
were by Immunolite from DPC/Siemens 
(Princeton, NJ) (PRL intra-assay coefficient of 
variation [CV] 1⁄4 6.8%; interassay CV 1⁄4 9.6%; 
CORT intra-assay CV 1⁄4 8.8%; inter-assay CV 
1⁄4 10%). Data are shown as mean ± standard 

deviation (SD). For statistical analysis, t-test, χ2, 
log rank analysis, and analysis of variance were 
used as appropriate. The results were statisti-
cally significant when p-value was <0.05.  

RESULTS 

One-hundred thirty patients were enrolled for a 
prospective study. All patients completed IVF 
stimulation, egg retrieval, ET and performed a 
pregnancy test. Group A and B were similar con-
cerning baseline characteristics and stimulation 
data (table I).   

Table I. Baseline characteristics and stimulation data in two group. 

Group A 

(n=65) 

Group B 

(n= 65) 
p-value 

Age 
(years) 33.2 ± 2.8 33.9±3.1 ns 

Body mass 
index 

(kg/m2) 
23.3. ± 2.3 24.2±2.0 ns 

Time 
of 

infertility 
(years) 

1.9 ± 1 2.2 ± 0.5 ns 

Day-3 FSH 
(IU/mL) 7.4 ± 1.9 6.9 ± 2.3 ns 

AMH 
(ng/mL) 2.3 ± 1.1 2.8 ±1.8 ns 

Total dose 
of 

FSH used 
(IU) 

2.098.9±837.6 2.122.5±786.5 ns 

Estradiol 
on 

hCG day 
(pg/mL) 

1.872±684.6 1.928.2±708.1 ns 

Abbreviations: ns, not significant 

All patients had a regular lifestyle during LPS, 
reporting neither bleeding or spotting, nor any 
health problem. No statistically significant dif-
ference in number of oocyte retrieval, 
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fertilization rate, number of transferred embryo 
and pregnancy rate were found among two 
group. The data were show in table II. 

Table II - Data from IVF cycles. 

Group A 

(n=65) 

Group B 

(n= 65) p-value 

Retrieved 
oocytes (n) 9.7 ± 4.5 10.2 ± 3.9 ns 

Metaphase II 
oocytes (n) 6.5 ± 1.7 6.7 ± 1.6 ns 

Fertilization 
rate (%) 85.7 83.8 ns 

Transferred 
embryo (n) 2.6 ± 0.3 2.2 ± 0.5 ns 

Pregnancy 
(n) 8 9 ns 

Pregnancy 
rate (%) 24.2 25.7 ns 

Abbreviations: ns, not significan 

The values of PRL and CORT were statistically 
significantly higher in group treated by IM route 
compared to the group treated by SC route (27.5 
± 3.3 ng/ml vs 21.8 ± 3.3 ng/ml, 345.5 ± 29.9 
µg/L vs 310.5 ± 28.7 µg/L) (table III). 

Table III - Values of Cortisol (COR) and Prolactin (PRL). 

Group A 

(n=65) 

Group B 

(n= 65) 
p-value 

COR 
(µg/L) 345.5 ± 29.9 310.5 ± 28.7 <0.05 

PRL 
(ng/ml) 27.5 ± 3.3 21.8 ± 3.3 <0.05 

DISCUSSION 

Many investigators discussed the role of stress 
on reproductive failure (19,20,21). It is well 
demonstrated that the infertility and IVF are 
conditions of chronic stress, which is highlighted 

in the final stages of the cycle when the expecta-
tion becomes more intensive (22). Moreover, 
stress can favor Human Papillomavirus persis-
tence, a sexually transmitted infection, that may 
affect fertility and alter the efficacy of assisted re-
productive technologies (23-26). Many reports 
show that stress levels across stages of the IVF 
cycle vary between pregnant and non-pregnant 
women (8,13-16,27). Perceived stress question-
naires are the most widely used psychological 
instrument for measuring the subjective percep-
tion of stress, but they may result unreliable: it is 
well known that infertile patients suppress their 
feelings of stress because they want to show the 
clinic that they are functioning well both socially 
and psychologically (28-30).   
PRL and CORT may appropriately be used as 
objective indicators of stress levels.   
Our data showed that treatment with SC proges-
terone is associated with statistically significant 
lower levels of CORT and PRL during the LPS of 
an IVF cycle. It can be speculated that patients 
showed higher compliance to SC route while are 
bothered by progesterone IM injection.  
Since the SC route is a friendly administration 
already daily experienced by the patients during 
ovulation induction with gonadotropins, 
switching progesterone supplementation from 
IM to SC administration could modify the levels 
of stress markers (31-33). Moreover, IM proges-
terone administration may be burdened by local 
inflammation and pain and increased the drop-
out rate from the treatment, whereas SC route is 
less painful and is associate with a handily daily 
management of LPS (12,34).   
The patient should not manage anxiety related 
to a new type of administration and may self-
manage therapy remaining independent from 
another person. Moreover, SC administration al-
lows the woman to face each injection with 
greater confidence and concern and to reduce 
the possibility of drop out at any stage of the pre-
sent and possible future cycle.  
In conclusion, a friendly route of administration 
may lead primarily to reduce levels of stress in-
dicators such as PRL and CORT, then to improve 
patients’ quality of life, to optimize therapeutic 
strategy as regards the IVF outcome, finally to 
reduce dropout rate from IVF program.  
Our results suggest a new opportunity in IVF 
therapy to reduce patients distress and improve 
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the quality of life, supporting the development 
of new research perspectives and new therapeu-
tic strategy for the management of LPS during 
IVF. 
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