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The fertility preservation in cancer patients is a concern that mobilizes researchers worldwide, since ovarian failure after chemotherapy
is an important issue. Several methods have been developed to increase the chances of pregnancy after cancer treatment, such as
the use of Gosereline, a Gonadotrophin-Releasing Hormone Agonist adjuvant to chemotherapy, for ovarian protection. A review
of the literature was done, and after exclusion criteria, eight studies were selected. In general, all evaluated studies discusses that
Goserelin is a good option for reducing the risk of premature ovarian failure, since it is able to preserves ovarian function. Moreover,
GnRH agonist used concomitantly with chemotherapy in a breast cancer patient appears to protect against the harmful effects of
chemotherapy, with a high probability of pregnancy, improved fertility and long-term survival. Nevertheless, all studies agree that
further prospective and randomized studies are required.
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The estimated risk of breast cancer in Brazil is 56.20/100,000 women, according to INCA - National Cancer Institute.’
In addition to environmental, dietary and alcohol consumption, mutations in the BRCA1 and BRCA2 genes are important
contributing factors for cancer development.? Since women of reproductive age and without defined offspring are the
main cancer patients, it is an actual clinical challenge.

It is widely known that there is an age-related decline in female fertility after 35 years old until menopause, around
age 50.2 Of the 300,000 viable oocytes in menarche, only about 500 primordial follicles will attain ovulation. At menopause,
the ovary will be formed by dense stroma and rare oocytes.

The fertility preservation in cancer patients is a concern that mobilizes researchers worldwide.> Several methods have
been developed to increase the chances of becoming pregnant after cancer treatment,® such as cryopreservation, in
vitro fertilization and the use of medications for ovarian protection during chemotherapy.

Follicle Stimulating Hormone (FSH) and Inhibin B”® can be detected in peripheral blood, with normal normal value
ranges, respectively, from 3.0 to 15.0 IU,° and around 100pg / ml. It is believed that Inhibin B levels can predict the ovarian
reserve, even before the FSH increase.’ Antimulerian Hormone (AMH) has emerged as the most reliable marker for
ovarian reserve, since postmenopausal women have undetectable levels of it."" Its normal values are around 2.0ng / ml.

The evaluation of ovarian volume and antral follicles counting by transvaginal ultrasonography (TV USG), may be an
indicator of reproductive function.? The measure of ovarian volume is considered highly predictive for poor reproductive
prognosis, if is less than 3 cm?. It is suggested that the ovarian volume of the woman at menacme is directly proportional
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to the remaining follicular population.’ But the value of this measure should not be used isolated, but rather should
be accompanied by other markers of the ovarian reserve.”® It is known that the more primordial follicles are present,
the better is the reproductive capacity.’*'® The minimum count of 20 follicles in both ovaries is associated with better
reproductive prognosis.’® Age, however, is closely related to these parameters.'"

The main damages associated with chemotherapy on the female gonad vary according to the treatment.'®' Alkylating
agents are considerade highly gonadotoxic, inducing oocyte depletion and hormone deficiency.? Its effects may be
transient like amenorrhea, or permanent causing premature ovarian failure and sterility.?"?

To preserve the ovaries from these toxic effects, many authors propose the concomitant use of Gonadotrophin-Releasing
Hormone Agonist (GnRH)."> However, GnRH is considered a high-cost drug, being inaccessible to a large part of the
population.

GnRH is a decapeptide typically produced in a pulsatile manner, which induces suppression of the
hypothalamic-pituitary-gonadal axis and return the ovary to a more quiescent state by increasing the Luteinizing hormone
(LH) and FSH?' GnRH also reduces ovarian blood flow, causing a decrease in the amount of chemotherapy accessing
ovaries. The LHRH (Luteinizing Hormone-Releasing Hormone) agonist Gosereline, a synthetic drug that acts on the
pituitary gland in a non-pulsatile way, also results in hypoestrogenism and ovarian protection.?#

GnRH administration is indicated for women up to 40 years old in breast cancer chemotherapy, besides other indications."
Gosereline is initiated up to 14 days before the start of chemotherapy, and maintained at 28-day intervals, until two
weeks after the end of treatment.'*?> One of its adverse effects is the reduction of bone mass.?® Because of the long-term
effects of GnRH analogues, these are not clearly elucidated and are not endorsed in prospective research by the Ethics
Committees.?”

This study focuses on the use of the analogue in young women with breast cancer, through a review of this application.

A review of the literature was conducted by PubMed database, accessing articles published in English language, during
the last ten years until April 2016, using the following keywords: Breast cancer, Gosereline and Fertility, limiting the
results to the title or the abstract. Other works that did not fit the purpose of the review were excluded from the study.

Sixteen articles were selected, of which eight were excluded according the criteria: one article was in the Japanese
language, the other approached the quality of life in patients with breast cancer, one study used the analogue Triptorelin.
Another study was excluded because its evaluation of the impact of temporary ovarian suppression on disease-free
survival. A case report was also excluded. The last three exclusions were a letter to the reader.

Urruticoechea et al.> conducted a prospective study to evaluate breast cancer patients who undergone chemotherapy,
where 50 of them had post-treatment follow-up of 43 months. Of the 50 patients evaluated, 45 (90%) recovered menstrual
cycles (43 during the first year of follow-up and 2 after the second year of follow-up). The median time to resumption of
menstrual cycles was 4 months after the last course of chemotherapy with a range of 0-17 months. Of these 45 patients,
34 had FSH, LH and estrogen dosed. Only 10 patients attempted to become pregnant, seven were successful, and one
had gestations in subsequent years.

Authors noticed that only 10 women tried to conceive after chemotherapy, probably due to those patients with
estrogen-positive receptors were advised to delay pregnancy and prolong ovarian suppression, based on the emerging
data presented in this approach.?® Although conscious that gestation may not interfere with the course of the disease,
it is a concern the use of Gosereline and a reduction in the action of Tamoxifen.

This study used estrogen and LH as a marker of ovarian function, but did not mention the moment of the dosage,
nor was there any conclusions regarding the correlation of hormonal levels and fertility. A weak point was sample size.
Even so, authors concluded that Gosereline is a good option for reducing the risk of premature ovarian failure, but that
is necessary case-control studies.

Badawy et al.,?” in a prospective randomized study, evaluated 80 breast cancer patients indicated for chemotherapy, aged
18-40 years, who received GnRH analogue in monthly standard dose for 6 months. Doses of FSH, LH, estradiol, progesterone
and prolactin were performed monthly. Ultrasonography was used for ovarian and endometrial measurements.
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Among the parameters used to measure ovarian function, only FSH was significantly lower in the group receiving the
analog. Of the sample, 27 (68.2%) returned to spontaneous ovulation within 3-8 months after the end of treatment.
In the control group 10 (25.6%) reestablished the ovulation (P < 0.001). The authors conclude that the use of GnRH
analog preserves ovarian function, but that long-term studies are necessary.

In a review paper published in 2009, Sonmezer and Oktay?* investigate the protective role of the GnRH analogue
against the damages caused by chemotherapy and conclude that there are no prospective and randomized studies
that can demonstrate their efficacy.

In a 2010 publication, Edgard Petru®' addresses the fertility preservation in young breast cancer patients who need
to postpone motherhood. The author investigates four randomized trials with GnRH analogues.?®3° Treatment of GnRH
was performed over a 2-year period in one of the studies,® while in the other three, there was only an ovarian blockage
during single chemotherapy.?’2°3° Two studies did not include early pregnancy rates. The author also discusses alternative
techniques of ovarian removal by videolaparoscopy and reimplantation after 2 years of chemotherapy. Another possibility
was oocyte cryopreservation.

The author states that pregnancy after breast cancer treatment does not worsen the prognosis but there is a bias to
be considered as young women tend to have healthy children.?® More studies of ovarian preservation are necessary,
knowing that the AMH may be the best marker to estimate the ovarian reserve.

Wong et al.,*? in 2012, analyzed the GnRH analogue Gosereline effect in a concomitant use with chemotherapy in young
breast cancer patient, in a total of 125 women taking Gosereline every 28 days. Of these, 30 women became pregnant.
The sample group was very uniform and that menstrual reestablishment reached up to 43 months. They conclude that
the GnRH agonist used concomitantly with chemotherapy in a breast cancer patient is associated with a low risk of
amenorrhea induced by the harmful effects of chemotherapy and a high probability of pregnancy.

Kim et al.®® in a prospective study to determine the impact of the GnRH agonist concomitant with chemotherapy
reported that the evidence of the ovarian protective role of the agonist has conflicting data in randomized trials.323
The authors conducted the study at the Samsung Medical Center Cancer Center in Seoul in Korea with women between
the ages of 20 and 40 eligible for chemotherapy.

Of the 1073 patients studied, 124 patients received the GnRH analog before and during adjuvant chemotherapy,
every 28 days. Two GnRH analogs were used: leuprorelin 3.75mg (105 patients) and 3.6mg Gosereline (19 patients).
The author reports that different forms of chemotherapy regimens were prescribed according to the disease stage
and treatment period and there was no difference between the groups. Patients treated with GnRH analogue showed
significantly better results in non-relapsing disease than those treated with chemotherapy alone (p = 0.034), although
the survival rate was not different (p = 0.413). The authors conclude that chemotherapy with GnRH analogue for young
patients with breast cancer is an option for fertility preservation.

Recchia et al.,** analyzed 200 breast cancer patients treated with with GnRH analogue during chemotherapy.>* One hundred
patients were selected to receive a quarterly schedule of Goserelinea at the dose of 11.4 mg, for 5 years, supplement of
vitamin D, calcium and bisphosphonate. The authors concluded that this protocol was effective for ovarian preservation
and was associate with survival improvement outcomes.

In 2015, Lucia Del Mastro et al.* reported a meta-analysis with nine studies involving the a positive outcome in an
association of LH-RH with tamoxifen and aromatase inhibitors. But in 2014, two large phase lll trials were published
and clarified the related doubts about the actual efficacy of ovarian preservation and pregnancy rate.

In the POEMS (Prevention of early menopause study) study, 257 selected women on chemotherapy received GnRH
analog. The conclusion was that patients treated with analogue had improved disease-free survival rates (p = 0.04) and
overall survival (p = 0.05). The authors concluded by recommending the temporary suppression of LH-RH as a valid
strategy for patients with negative hormone receptor, but does not demonstrate a direct relation with fertility preservation.

Moore et al.,* underwent a phase Il clinical trial with estrogen and progesterone negative hormone receptor with
patients between 18 and 49 years old, divided randomly into two groups according to Gosereline use. They found that
the rate of ovarian failure was 8% in the Gosereline group compared to 22% in the group without. The percentage of
pregnancy was higher in the first group (21% vs. 11%, p = 0.03), as well as better disease-free survival (p = 0.04) and
overall survival (p = 0.05). The authors stated that treatment with the GnRH agonist during chemotherapy appears to
protect against ovarian failure, reduced the risk of early menopause, and improved fertility.
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