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Abstract 
Endometriosis is a relatively frequent pathology in gynecological practice. We performed an analysis to demonstrate the molecular changes 
that occur in endometriosis synthetic progestin-treated patients, hoping to sketch a possible pathophysiological pathway that will help us to 
better understand and treat this debilitating disease. We conducted a prospective study that included a group of 40 women, evaluated in our 
hospital between 2020–2021. We evaluated immunohistochemical tissue expression of estrogen receptor (ER), progesterone receptor (PR), 
B-cell lymphoma 2 (Bcl-2) protein, Ki-67, and serum levels of osteopontin (OPN) and vascular endothelial growth factor (VEGF) in patients 
with ovarian endometrioma with and without progestin treatment. Our study revealed that Desogestrel treatment increases OPN serum levels, 
PR and Bcl-2 tissue expression and reduces VEGF serum levels and Ki-67 tissue expression. The results we have obtained are very interesting 
because the serum levels of OPN seem to be more influenced by progestin treatment, than by endometriosis itself. The study we have conducted 
gives a molecular complex view of what endometriosis represents and on how Desogestrel treatment works. 

Keywords: endometriosis, osteopontin, immunohistopathology, Desogestrel. 

 Introduction 
Endometriosis represents a multifactorial, complex, 

chronic inflammatory disease, characterized by the presence 
of endometrial gland and stroma outside the uterus. Most 
commonly, it affects the ovaries, the peritoneum and in a 
smaller percentage from 8–12% the bowel [1, 2]. 

Endometriosis is a relatively frequent pathology in 
gynecological practice, with an incidence of almost 2% in 
general population. It affects 7–15% of reproductive-age 
women, resulting in infertility, persistent pelvic discomfort, 
dyspareunia, and dysmenorrhea, as well as significant socio-
economic consequences [3]. 

The exact trigger for this pathological process remains 
yet to be discovered and understood. Despite the vast 
research in this field, endometriosis is still considered “the 
disease of theories”, because the exact pathophysiological 
pathway remains unclear [4, 5]. 

The endometriotic ovarian cysts are usually detected 

using ultrasound (US) examination but the peritoneal lesions 
have no US expression, being much more difficult to 
detect. The histopathological (HP) confirmation is obtained 
only after the examination of the tissue provided through 
surgical intervention, more frequently through laparoscopy. 
Laparoscopy was considered to be until 2021 the “gold 
standard” in the diagnosis of this pathology [2]. 

In managing this pathology, we have a variety of options 
that also includes hormone therapy or surgical intervention 
to remove the cyst and/or the ectopic endometrial tissue. 
The hormone therapy can reduce or even eliminate the 
lesions and the related pain, but its success is highly 
dependent on the location of endometriosis (superficial 
or deep implants), having no effect whatsoever on the 
adhesions of infertility caused by it [6, 7]. 

Looking deeper into the pathophysiology of endometriosis, 
studies showed that an abnormal steroidogenesis pathway 
occurs inside the endometriotic lesions, with large production 
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of estrogen and progesterone. The estrogen seems to play 
a significant role in the proliferation and dissemination of 
the ectopic endometrial cells. The ectopic endometrial tissue 
proved to be highly receptive to estrogens influence, 
expressing large amounts of specific receptors for it [8, 9]. 

B-cell lymphoma 2 (Bcl-2) protein is a founder member 
of the Bcl family of proteins, which plays an important 
role in apoptosis regulation. Its function is anti-apoptotic. 
Elevated Bcl-2 expression and function has been observed 
in various tumors, including gynecological cancers, such 
as breast cancer [10, 11], and also ovarian cancer, where 
it tends to promote survival of the cancerous cells and 
drug resistance [12]. 

During cell division, Ki-67 is a marker in the nuclear 
matrix. Ki-67 appears to play a function in preventing 
chromosomes from adhering to one another by binding 
to one end and rejecting other chromosomes [13]. 

Vascular endothelial growth factor (VEGF) is an 
angiogenic factor that is both potent and selective. VEGF 
is found in the epithelium of endometriotic implants in 
endometriosis patients, notably in hemorrhagic red implants 
[14]. In a mouse model, progesterone was shown to reduce 
proliferation of endometrial stromal cells and to suppress 
VEGF by reducing its transcription [15]. Both normal and 
pathological angiogenesis are regulated by VEGF. The 
expression of VEGF is known to be activated by several 
cytokines, and it is greatly enhanced in the peripheral 
blood, peritoneal fluid, and endometrium of individuals 
with endometriosis. The number of endometriotic lesions 
has been demonstrated to drop significantly when VEGF 
is inhibited [3, 16]. 

VEGF and Bcl-2 function in a synergistic way. Studies 
have proven that high Bcl-2 levels in cancer cells that are 
under hypoxia, can induce VEGF expression, and promote 
its secretion and its transcriptional activity, thus having 
an increased vascularization that is independent of cell 
survival [17]. 

Osteopontin (OPN) is a sialoprotein present in many 
types of tissue, reported to act as a cytokine, proven to 
have an important role in chronic inflammation. OPN has 
multiple roles in the organism, acting as a cytokine, cell 
adhesion protein and cell differentiation antigen. There are 
discordant conclusions in literature regarding the implications 
of OPN in the pathophysiology of endometriosis, mainly 
due to its contribution in cell migration, attachment, and 
invasion [16, 18, 19]. 

Desogestrel is a progestin drug, derived from 19-
Nortestosterone. Once absorbed in the intestine, it will be 
transformed in Etonogestrel, which represents its active 
metabolite [20]. 

The drug has a light effect over lipid metabolism, by 
slightly decreasing the levels of high-density lipoprotein 
(HDL)-cholesterol and also over carbohydrate metabolism 
[21]. 

Some studies show that Desogestrel can be effective by 
itself for the treatment of pelvic pain in women with mild 
endometriosis [22, 23]. Others [24] stated that Desogestrel 
was able to control and improve gastrointestinal symptoms 
and also chronic pelvic pain and dyspareunia in women with 
rectovaginal endometriosis. Also, it showed a reduction 
in the volume of the rectovaginal nodules. 

Most common adverse effects attributed to Desogestrel 

are cited to be abnormal bleeding, weight gain and 
abdominal bloating [23]. 

Aim 

The central idea in our study was to see the differences 
between the levels/expression of these markers in women 
with and without treatment and to compare the results,  
to prove one of these parameters as a possible marker for 
endometriosis. 

 Patients, Materials and Methods 
We conducted a prospective study that included a group 

of 40 women (18 to 42 years old) with high suspicion of 
ovarian endometrioma, admitted in Cuza Vodă Hospital, 
Iaşi, Romania, between 2020 and 2021. The reduced number 
of patients was caused by limited elective surgery due to 
coronavirus disease 2019 (COVID-19) pandemic. 

We decided to perform the evaluation of these serum 
and tissue markers in patients with ovarian endometriosis, 
with and without Desogestrel treatment, to evaluate the 
changes due to progestin treatment. 

From these 40 patients, only 16 of them accepted 
Desogestrel treatment prior to surgery due to fearing side 
effects. 

All enrolled patients had a routine US exploration, both 
transvaginal and abdominal. All of them had a subsequent 
HP confirmation after the laparoscopic excision and had 
no other prior surgical intervention or medical treatment 
for endometriosis in the past. 

As exclusion criteria, we imposed: body mass index 
(BMI) >30, HP diagnosis of tumoral lesions, association 
of autoimmune or infectious diseases, diabetes, depression, 
Cushing syndrome, Turner syndrome and pregnancy. 

Every patient who participated in the study signed a 
written informed consent form that was approved by the 
Ethics Committee of the Grigore T. Popa University of 
Medicine and Pharmacy, Iaşi, Romania (Approval No. 
10/2020). 

For the evaluation of OPN levels, 6 mL of blood were 
collected, each in three different moments, from each patient, 
in Clot Accelerator Tubes: first probe, in the day in which 
the diagnosis of endometriosis was suggested by the US 
exploration, without any prior medication; the second 
probe – six months after the first US –, the moment being 
also the day of the surgery. At this time, 16 patients were 
under treatment with 0.075 mg Desogestrel daily, for the 
past six months, and the rest of 24 patients, without any 
medication. The third probe was collected six months post-
surgery, the 16 patients being under treatment with 0.075 mg 
Desogestrel continuouslyand the rest of 24 patients, without 
any medication (Table 1). The samples were centrifuged 
for 10 minutes at 4000 rotations per minute, and the serum 
was collected and frozen within an hour of collection and 
maintained at -20ºC until analysis. All 40 patients were 
monthly monitored both clinical and by US examination. 

OPN levels were determined using human OPN enzyme-
linked immunosorbent assay (ELISA) kit (RAB 0436, 
Sigma-Aldrich, USA). We employed an undiluted serum, 
a Heidolph Titramax 1000 plate shaker set to 1.5 cycles/s, 
and a 4°C overnight incubation method. Using a BioRad 
spectrophotometer, the absorbance was measured at 450 nm. 
The results were obtained by plotting the mean absorbance 
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of the samples on a standard curve made with a standard 
concentration solution, as computed by the software. 
VEGF-A serum levels were quantified using a commercial 
ELISA kit (BioVendor, Brno, Czech Republic), following the 
instructions of the producer. During the incubations, a 

Heidolph Titramax 100 orbital shaker (Heidolph Instruments 
GmbH & Co. KG, Schwabach, Germany) was used. 
Absorbances were measured with a BioRad (Austria) 
spectrophotometer, and the results were calculated using 
a Magellan software. 

Table 1 – Serum samples and IHC biopsy in women with endometriosis in three moments of the study 

Day of US 
diagnosis 

Day of surgery Day of reevaluation (six months after surgery) 

40 cases 
without 

treatment 

OPN (serum) 
ER, PR, Bcl-2, Ki-67 (tissue) 

+ VEGF (serum) 
OPN (serum) VEGF (serum) 

16 cases  
(0.075 mg 

Desogestrel/day) 

24 cases 
(without 

treatment) 

9 cases  
(0.075 mg 

Desogestrel/day) 
for six months 

7 cases 
(without 

treatment) 

16 cases  
(0.075 mg 

Desogestrel/day) 

24 cases 
(without 

treatment) 

9 cases  
(0.075 mg 

Desogestrel/day) 
for six months 

7 cases 
(without 

treatment) 

Bcl-2: B-cell lymphoma-2; ER: Estrogen receptor; IHC: Immunohistochemical; OPN: Osteopontin; PR: Progesterone receptor; US: Ultrasound; 
VEGF: Vascular endothelial growth factor. 
 

After obtaining the tissue biopsies through laparoscopy 
about 4–7 cm, the samples were originally fixed in 10% 
neutral buffered formalin solution for 24 hours, dehydrated 
in xylene, and embedded into paraffin and cutting at 3 μm 
for immunohistochemical (IHC) staining. During the IHC 
technique, the histological sections were deparaffinized in 
xylene, rehydrated in alcohol in the progressive decreasing 
concentrations and rinsed in distilled water. We used heat-
induced epitope retrieval (HIER) method for unmasking the 
antigenic site with citrate pH 6 antigen retrieval solution 
(for all antibodies used in the study). 3% Hydrogen peroxide 
was used for blocking the endogenous peroxidase activity 
and Labeled Streptavidin Biotin–Horseradish Peroxidase 
(LSAB–HRP) complex was used for the amplification of the 
immunoreaction. The IHC positive reaction was considered 
in the presence of a brown nuclear specificity for anti-
ER, anti-PR and anti-Ki-67 antibodies, and cytoplasmic 
expression for anti-Bcl-2 antibody (Table 2). 

Table 2 – IHC panel of antibodies used in our study 

Antibody Clone, manufacturer Dilution Expression 

Anti-ER 
SP1, EDTA, IgG isotype, 

Biocare 
1:1000 Nuclear 

Anti-PR 
PGR 16, EDTA, IgG1 

isotype, Biocare 
1:1000 Nuclear 

Anti-Bcl-2 
100/D5, EDTA, 

IgG1/kappa, Biocare 
1:100 Cytoplasmic 

Anti-Ki-67 
MM1, EDTA, IgG1  
isotype, Biocare 

1:250 Nuclear 

Bcl-2: B-cell lymphoma-2; EDTA: Ethylenediaminetetraacetic acid; ER: 
Estrogen receptor; IgG: Immunoglobulin G; IHC: Immunohistochemical; 
PR: Progesterone receptor. 

The immunoexpression of ER, PR, Bcl-2, and Ki-67 
was analyzed in both endometriosis lesion’s stroma and 
glandular epithelium. For the semi-quantitative assessment 
of epithelial component of ER, PR, and Bcl-2, a semi-
quantitative score based on literature reports was used [25, 
26], while for stromal component, we used a standard 3-
point scale scoring system, examined at ×200 magnification, 
according to the following scoring system: 0 – no cells in 
the stromal area, 1 – focal cells in the stromal area and  
2 – diffuse cells in the stromal area, considered negative 
score 0 and 1, and positive score 2, regardless of the level 
of staining intensity. 

For ER and PR assessment, we have applied a semi-
quantitative score, according to Allred et al., based on  
the percent of positive cells (≤1%: 1; 1–10%: 2; 10–33%: 
3; 33–66%: 4; 66–100%: 5) and the intensity of the 
immunostaining reaction (0: absent; 1: weak +; 2: moderate 

++; 3: strong +++). The summing of these two scores 
represented the final score for the patient (0–2: negative; 
3–8: positive) [25]. 

For Bcl-2 assessment, we used a semiquantitative score, 
according to Suzuky et al., that evaluated the percent of 
positive cells (0: <1%; 1: 1–25%; 2: 26–50%; 3: 51–75%; 
4: >76%). A score between 1 and 4 was considered positive 
[26]. 

The immunoexpression of Ki-67 was analyzed in the 
10 hot spot area select one high-power field with highest 
staining rate. 

ER, PR and Ki-67 showed nuclear expression in both 
epithelial and stromal tissue, while Bcl-2 expressed granular 
cytoplasmic pattern. 

Each individual slide was reviewed and independently 
analyzed by two experienced gynecological pathologists. 

For the OPN serum evaluation, the data were processed 
using Statistical Package for the Social Sciences (SPSS) 18.0 
[χ2 (chi-squared) test, Student’s t-test, analysis of variance 
(ANOVA) and the Pearson’s correlation coefficient]. For 
VEGF-A serum levels, we used a nonparametric Mann–
Whitney U-test and Fisher’s exact test for comparison of 
frequencies from SPSS 23.0 software. 

 Results 
Stromal ER concentrations ranged from 20% up to 

70% in patients with progesterone treatment and from 0 
to 100% in those without treatment, with an average of ER 
present in stroma slightly lower in those with treatment 
(44.44% vs 45.86%; p=0.933). Epithelial ER was between 
0 and 70% in patients that underwent treatment and between 
0 and 90% in patients that did not have any treatment at all. 
Epithelial average ER difference present in epithelium was 
not statistically significant between treated and untreated 
patients (23.33% vs 25.86%; p=0.885). 

Stromal PR concentrations ranged from 70% up to 100% 
in patients with progesterone treatment and from 5% to 
100% in those without treatment, with an average of PR 
present in stroma slightly higher in those with treatment 
(90% vs 71.43%; p=0.025). Epithelial PR was between 0 
to 100% in patients in both study groups: that underwent 
treatment and in patients that did not have any treatment 
at all. Epithelial average PR expression was statistically 
significant lower in patients with treatment (35% vs 56.57%; 
p=0.02). 

Stromal Bcl-2 concentrations ranged from 40% to 90% 
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in patients receiving progesterone treatment and 0 to 90% 
in those not receiving treatment, with an average of Bcl-2 
present in the stroma slightly higher in those receiving 
treatment (70% vs 27.29%; p=0.012). Epithelial Bcl-2 was 
between 0 to 90% in patients that underwent treatment 
and between 0 and 90% in patients that did not have any 
treatment at all. Epithelial average Bcl-2 expression was 
statistically significant higher in patients with treatment 
(51.11% vs 24.43%; p=0.05). 

Stromal Ki-67 concentrations ranged from 0 up to 2% 
in patients with progesterone treatment and from 0 to 90% 
in those without treatment, with an average of Ki-67 present 
in stroma slightly lower in those with treatment (0.67% vs 
20%; p=0.001). Epithelial Ki-67 was between 0 to 50% 
in patients that underwent treatment and in 0 to 35% in 
patients that did not have any treatment at all. Epithelial 
average Ki-67 expression was statistically significant lower 
in patients with treatment (1.22% vs 8%; p=0.028) (Table 3). 

Table 3 – The percent and distribution of IHC markers in patients with and without treatment 

Distribution of 
expression 

ER PR Bcl-2 Ki-67 

ER (T) ER (non-T) PR (T) PR (non-T) Bcl-2 (T) Bcl-2 (non-T) Ki-67 (T) Ki-67 (non-T) 

Stromal 20–70% 0–100% 70–100% 5–100% 40–90% 0–90% 0–2% 0–90% 

Stromal average 
Low 

44.44% 
High 

45.86% 
High 
90% 

Low 
71.43% 

High 
70% 

Low 
27.29% 

Low 
0.67% 

High 
20% 

p 0.933 0.025 0.012 0.001 

Epithelial 0–70% 0–90% 0–100% 0–100% 0–90% 0–90% 0–50% 0–35% 

Epithelial average 
Low 

23.33% 
High 
25.86 

Low 
25% 

High 
53.57% 

High 
51.11% 

Low 
24.43% 

Low 
1.22% 

High 
8% 

p 0.885 0.02 0.05 0.028 

Bcl-2: B-cell lymphoma-2; ER: Estrogen receptor; IHC: Immunohistochemical; non-T: Cases without treatment; PR: Progesterone receptor;  
T: Treatment cases. 
 

Figure 1 (A–E) and Figure 2 (A–E) show representative 
examples of Hematoxylin–Eosin (HE) staining and IHC 
expression of ER, PR, Bcl-2, and Ki-67 in endometrial 
ovarian tissue in patients with treatment and without 
treatment. The two-endometriosis area in both study groups 
– treatment (Figure 1A) vs non-treatment (Figure 2A) –, 
presented endometriotic cyst lined by simple columnar 
epithelium, endometrial stroma, abundant hemosiderin-
laden macrophages, and fresh hemorrhage in endometrial 
stroma. 

For endometriosis with treatment, we show examples 
of high percentage of glandular and stromal cells expressing 
ER (Figure 1B). PR expression was negative in glandular 
epithelium and positive in surrounding endometrial stroma 
(Figure 1C). Bcl-2 showed focal, weak, cytoplasmic 
expression in glandular epithelium and focal positive in 
stroma, being positive specially in surrounding stromal 
inflammatory cells (Figure 1D). Ki-67 was predominantly 
negative in both endometrial glands and stroma (Figure 1E). 

For endometriosis without treatment, the expression 
was found to be to treatment group, except PR that showed 
stromal positivity but more discontinuous and in the less 
stromal cells (Figure 2C). Bcl-2 was negative in both 
comportment: epithelium and stromal cells (Figure 2D). 
Ki-67 was focal positive in both endometrial glands and 
stroma (Figure 2E). 

The variations of OPN levels in the first moment of our 
patients’ blood evaluation were not statistically significant. 
But the medium levels of OPN in the day of the surgery 
were statistically higher in patients with endometriosis 
that underwent treatment (p=0.05). Also, we have found 
statistically significant variations between the levels of OPN 
in the third moment of our serum evaluation, at six months 
after surgery. The patients treated with progesterone had 
statistically significant higher levels of OPN (p=0.001). 

VEGF serum levels are markedly reduced in progesterone-
treated patients with endometriosis compared with untreated 
patients with endometriosis, but the difference was not 
statistically significant (Table 4). 

 Discussions 
The continuous attempts in trying to determine a 

sensitive and specific biomarker to help diagnosing patients 
with endometriosis, or to help anticipate the response to 
therapy, or even establish some pathophysiological pathways 
for this disease, leads to large amounts of research and 
discordant results that only underlines the need to do more 
and better in this direction. Our study ads up in this collective 
effort to beat the maze that endometriosis represent. 

OPN is considered to promote the migration of the cells 
in many types of cancers, determining the supposition that 
it might be involved also in the dissemination of ectopic 
endometriotic tissue [27]. The implications of this protein, 
both in endometriosis and in infertility, attracted the interest 
of nowadays research. Our study revealed that Desogestrel 
treatment increases OPN levels. Because OPN is an 
inflammatory marker, we expected high levels of OPN in 
untreated patients, with a decrease in its serum amounts, 
in treated patients. Our study reveals an enhancement of 
OPN levels under the influence of progestin treatment. There 
are conflicting results in literature about OPN levels and 
its implications in women with endometriosis. OPN levels 
were lower in patients with endometriosis than in women 
with other kinds of ovarian benign disease, according to 
Moszynski et al. in 2013 [28], but Cho et al. in 2009 showed 
the presence of higher levels of this inflammatory marker 
in patients with documented endometriosis [29]. 

ER overexpression was frequently associated with 
endometriosis. ER was observed in both study groups, 
and it did not seem to vary significantly with Desogestrel 
treatment. Our findings underline the limited effect of 
progesterone treatment over the expression of ER both in 
stroma and epithelium. 

PR expression was negative in glandular epithelium, 
positive in surrounding endometrial stroma in both groups 
of patients. It is worth mentioning that PR showed discontinue 
immunostaining in stroma, compared to patients with 
treatment. 
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Figure 1 – Endometriosis with treatment: (A) Ovarian endometriotic cyst: endometrial glands and stroma, lumen with 
hemorrhage and hemosiderin-laden macrophage; (B) Epithelial strong, nuclear staining: stromal decidualized cell with 
moderate and strong positive expression; (C) Epithelial moderate, inconstant, nuclear staining: stromal decidual cell 
with diffuse, positive expression in next vicinity to the epithelium; (D) Epithelial weak, inconstant cytoplasmic staining: 
stromal focal, positive expression; (E) Epithelial inconstant nuclear staining: stromal decidual cells with negative 
expression. HE staining: (A) ×100. Anti-ER antibody immunomarking: (B) ×200. Anti-PR antibody immunomarking: 
(C) ×200. Anti-Bcl-2 antibody immunomarking: (D) ×200. Anti-Ki-67 antibody immunomarking: (E) ×200. Bcl-2: B-cell 
lymphoma-2; ER: Estrogen receptor; HE: Hematoxylin–Eosin; PR: Progesterone receptor. 

 
Figure 2 – Endometriosis without treatment: (A) Ovarian endometriotic cyst: endometrial glands lined by simple columnar 
epithelium, hemorrhage in decidualized endometrial stroma; (B) Epithelial and decidualized stroma with strong, diffuse, 
multifocal, nuclear staining; (C) Epithelial negative and irregular, discontinuous stroma positivity nuclear staining; 
(D) Epithelial negative: stromal focal, positive expression in inflammatory cells; (E) Epithelial nuclear staining in some 
epithelial cells: stromal decidual cells with focal positive expression. HE staining: (A) ×100. Anti-ER antibody immuno-
marking: (B) ×200. Anti-PR antibody immunomarking: (C) ×200. Anti-Bcl-2 antibody immunomarking: (D) ×200. Anti-
Ki-67 antibody immunomarking: (E) ×200. Bcl-2: B-cell lymphoma-2; ER: Estrogen receptor; HE: Hematoxylin–Eosin; 
PR: Progesterone receptor. 
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Table 4 – Serum samples in women with endometriosis in three moments (M1–M3) of the study 

Group n 
OPN (serum pg/mL) VEGF-A (serum pg/mL) 

Min. Mean Max. Min. Mean Max. 

M1 (day of US diagnosis) 

T 16 <74 220.15 897.24 126.39 955.48 3048.58 

non-T 24 <74 337.22 1084.30 150.45 558.41 995.31 

M2 (day of surgery) 

T 16 <74 455.13 1740.50 145.24 744.02 2625.08 

non-T 24 <74 186.72 569.39 150.45 558.41 995.31 

M3 (day of reevaluation – six months after surgery) 

T 16 <74 1178.13 5706.30 147.34 578.47 2750.90 

non-T 24 <74 114.25 222.20 419.35 660.82 873.20 

n: No. of cases; non-T: Cases without treatment; OPN: Osteopontin; T: Treatment cases; US: Ultrasound; VEGF: Vascular endothelial growth 
factor. 
 

The study we have conducted showed an increased PR 
expression in the stroma of Desogestrel-treated women, 
suggesting increased stromal progesterone sensitivity in 
this group. 

Both Brandenberger et al. and Brătilă et al. studies 
revealed an alteration of ER and PR levels in endometriotic 
lesions, compared to normal endometrium. According to the 
results reported by Brandenberger et al. and Brătilă et al., 
the ER expression level was identically in patients with 
treatment compared to patients without treatment [30, 31]. 
The results we have obtained are similar to those obtained 
by Hayashi et al. and Mehedintu et al., that reported an 
increase in PR after progesterone treatment. The aspect 
underlines the decrease in progesterone resistance in patients 
with endometriosis, under progesterone treatment [32, 33]. 
All the patients with high OPN levels also had an increase 
in the IHC expression of PR and Bcl-2. 

Bcl-2 overexpression was frequently associated with 
endometriosis in a patient with treatment compared to 
patients without treatment. The Bcl-2 seems to be highly 
influenced by Desogestrel treatment, both stromal and 
epithelial expression being increased in the group with 
treatment. 

We observed focal positive Ki-67 immunostaining in 
the group of patients without treatment. Desogestrel treatment 
lowers Ki-67 expression in endometriotic tissue. The research 
of Nguyen et al. also showed a decrease of Ki-67 percentage 
of positive cells in patients under progesterone treatment 
[34]. The expression of Ki-67, a proliferation immunomarker, 
was negatively influenced by progesterone treatment. 

There are many studies in literature that state that the 
appearance and development of endometriosis is partially 
determined by the loss of progesterone signaling in the 
ectopic endometrial cells and by progesterone resistance 
[28, 35, 36]. Exogenous administration of progesterone 
inhibits cell proliferation, resulting in stagnation or even a 
decrease in the endometriosis cyst’s dimensions, an improved 
cyst’s dissection during surgery and a reduction of the 
bleeding [19]. 

VEGF suppression determined by progesterone treatment 
improved patients’ outcomes; VEGF being involved in the 
pathogenesis of this disease. In an animal model meta-
analysis from 2016, the anti-VEGF treatment inhibited 
the size endometriotic lesions. Our study reflects the drop 
in VEGF levels in treated endometriosis patients, thus 
sketching a possible future treatment direction [37]. 

There are studies that show markedly increased values 
of serum VEGF in patients with endometriosis, compared 
with controls. Our results indicate that Desogestrel treatment 
reduces VEGF serum levels in patients with endometriosis 
but with no statistically significant value [38–40]. 

In another research done in 2017, we analyzed using 
30-Item Endometriosis Health Profile (EHP-30) – health-
related quality of life (QoL) –, the impact of progesterone 
treatment on the QoL in endometriosis affected women, 
including pain relief evaluation [41]. Becker’s et al. review 
from 2017, that evaluated the rate of pain reduction after 
medical treatment in women with endometriosis, reveals 
extreme variability between studies [42]. It would be 
interesting for us to evaluate the degree of pain reduction 
in women with endometriosis, with and without serum and 
tissue improved response after treatment. 

 Conclusions 
The study we have conducted gives a complex view 

over how Desogestrel treatment works. The evaluation of 
the effects that treatment has on specific tissue receptors, 
the evaluation of the two markers for cell proliferation and 
apoptosis and also the examination of OPN and VEGF 
levels in endometriosis patients’ plasma, with and without 
treatment, are of great interest nowadays. Desogestrel 
medication has given and continues to give hope to these 
patients by increasing PR expression and decreasing Ki-67 
proliferation marker expression, as well as VEGF levels, 
on a molecular level. By doing these, exogenous synthetic 
progestin administration in patients with endometriosis 
improves their symptoms, decreases the dimensions of the 
cysts, and possibly enhances intraoperative conditions. OPN 
does not seem to be a useful marker in endometriosis. This 
affirmation is supported by the fact that after surgery, the 
OPN levels did not seem to suffer significant variations. New 
studies need to be performed to evaluate the mechanism 
by which the levels of progesterone or the administration 
of exogenous synthetic progestins affects the serum levels 
of OPN in endometriosis patients. Our study had a major 
limitation, that of a low number of patients included. The 
reduced number of patients was caused by limited elective 
surgery due to COVID-19 pandemic. 
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