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Abstract
Background: Among reproductive-aged women with infertility, diminished ovarian reserve (DOR) is an
important factor.
Method: we describe a woman with FSH over 20 IU/L who became pregnant through IVF using a minimal
stimulation protocol.
Case presentation: Oral contraceptives (OCs) were used before ovarian stimulation, with only one oocyte
retrieved. After transfer of one blastocyst to the uterus, she became pregnant and delivered a healthy
male infant weighing 3250 g at 39 weeks’ gestational age.
Conclusions: We report this case to declare that minimal stimulation IVF may allow for the possibility of
pregnancy in DOR patients, with lower cost and fewer complications.

Background
Among women of reproductive age, ovarian reserve is a determinant of fertility outcomes. According to
previous studies, ovarian reserve can reflect potential reproductive function and oocyte quality.
Diminished ovarian reserve (DOR), in reproductive-aged women, is characterized by regular menses but
reduced ovarian response to ovarian stimulation compared to the average. Although the definition of DOR
has not been clarified, abnormal basal FSH and AMH values and a decreased AFC are common features
of DOR patients in clinical studies.
Although IVF is commonly used for DOR patients, DOR is a major challenge in reproductive medicine and
therapeutic regimens [1]. Most reports show that DOR patients have poor IVF results due to a decreased
number of oocytes retrieved [2]. Moreover, compared to routine antagonist regimens, the minimal
stimulation protocol involves administration of a lower gonadotropin dose and leads to a similar number
of retrieved oocytes and rate of pregnancy among DOR patients [3]. Minimal stimulation, which refers to
gently controlled ovarian stimulation to obtain 1–6 oocytes, is considered to be a reasonable regimen for
DOR patients [4].
In IVF with minimal stimulation, clomiphene citrate (CC) and letrozole have been widely used, due to their
reduced cost and lower incidence of ovarian hyperstimulation (OHSS) caused by gonadotropin-induced
ovarian hyperstimulation [5]. In contrast to conventional controlled ovarian hyperstimulation (COH),
treatment with CC, a selective estrogen receptor modulator, is considered to have a mild stimulatory effect
on the ovary. According to a randomized controlled study, the number of retrieved oocytes, total embryos
and transferable embryos in IVF patients treated with the standard long regimen was significantly higher
than that in IVF patients treated with CC, and the outcomes of the two groups were similar; moreover, the
CC regimen reduced the total dose of gonadotropins and the incidence of OHSS [6].
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In most women, high FSH levels, low AMH levels and low AFC, which results from an almost exhausted
ovarian follicle pool, indicate a significant decrease in fertility [7]. These endocrine variations among
reproductive-aged women are primarily related to an obvious decline in the ovarian response and fertility
rate [8].
In this report, we present a clinical case of a live birth to an infertile patient with a high FSH level and low
AFC/AMH values through minimal stimulation IVF and fresh embryo transfer (ET).

Patient And Methods
Patient history
This is a case report of a young female patient with endometriosis and decreased ovarian response after
surgery in our of reproductive medicine clinical center. The patient was a 29-year-old G0P0 who had a 5year infertility history. Her menses time was regular, at 6–7/27 days, the quantity of bleeding was normal,
and she had no dysmenorrhea or dyspareunia. Her husband’s serum test showed no irregular findings or
irregularities in reproduction function. In 2011, the patient underwent laparoscopic surgery for right
ovarian cyst decollement and pelvic adhesiolysis, and a pathological report showed an ovarian
endometrioma. On cycle day 3, the AMH level of this patient was 0.61 ng/ml, and there was one antral
follicle in the right ovary and one antral follicle in the left ovary observed by ultrasound. The
hysterosalpingography report showed that the shape of the uterus was normal, that the right oviduct was
partially obstructed, and that the left oviduct was unobstructed. A total of 6 cycles of controlled ovarian
stimulation were used, but she failed to become pregnant. She had no other prior surgical history except
for breast fibroadenoma surgery (2009) and appendicectomy (2014), with no allergies observed. Any
history of sexually transmitted infections and diseases was denied.

Case Presentation
Failure of ovarian stimulation (first IVF cycle)
In her first cycle of IVF treatment, minimal ovarian stimulation (CC, human menopausal gonadotrophin
(HMG) and growth hormone (GH)) was used. CC 50 mg was taken orally daily for 3 days, and HMG 75 U
q.o.d. and GH were taken beginning on day 1 of CC (cycle day 3). On stimulation day 8, two leading
follicles developed (mean measurements of 18 mm, 14.5 mm); her serum estradiol (E2) level was 2271
pmol/L, luteinizing hormone (LH) level was 7.5 IU/L, and progesterone (P) level was 2.05 nmol/L; and her
endometrial thickness was 5.6 mm. GnRH-a 0.1 mg was prescribed followed by oocyte retrieval 36 hours
later. One oocyte was retrieved, and one embryo was frozen on day 3 due to endometrial factors. In the
next cycle (natural cycle, endometrial thickness of 5.6 mm), the embryo (at the 14-cell stage) was
transferred after assisted hatching. After 14 days, her serum HCG was lower than 5 IU/L.
OC treatment and ovarian stimulation for IVF (Fig. 1)
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Three months later, she began her second cycle of IVF treatment. Her basal FSH was 23.13 IU/L, and after
combined oral contraceptives (OCs) for 7, 7, 12, 7, and 7 days (total 40 days) were used, her FSH levels
changed to 32.22, 27.26, 28.25, 19.50, and 15.82 IU/L, respectively. On day 40 of OCs, she was treated
with CC 50 mg, HMG 75 IU and GH 4 U daily. On stimulation day 10, the leading follicles developed with
mean diameters of 18.5, 13.5 and 12.5 mm, and her serum LH level was 16.31 IU/L, E2 level was 5358.38
pmol/L, P level was 1.80 nmol/L, and endometrial thickness was 4.8 mm. GnRH-a 0.1 mg was prescribed
followed by oocyte retrieval 36 hours later. Only one oocyte was retrieved. According to the doctor’s
opinion, the embryo was grown into a 3CC-grade blastocyst (Fig. 2). Five days after the day of ovum pick
up (DOPU), her endometrial thickness measured 4.2 mm, and ET was performed without any difficulty,
with the 17.3 cm COOK Embryo Transfer Catheter to the fundus of uterus. Luteal support was applied
with oral E2 2 mg daily, oral dydrogesterone 20 mg daily and micronized P 100 mg vaginally twice a day
during pregnancy until 90 days of gestation. Her serum beta-HCG at 14 days after ET was 2893 IU/L. A
single intrauterine gestational sac was observed at a gestational age of 47 days (6+ 5 weeks). At 39
weeks’ gestation, she received a cesarean section, and a healthy male infant weighing 3250 g was
delivered.

Discussion And Conclusion
Over the last decade, there have been few reports on successful live births from minimal stimulation IVF
in a DOR patient using OCs to decrease high FSH levels. In addition to high FSH levels, the patient had
extremely low AMH/AFC values and a long infertility history. According to the opinions of most clinical
investigators, advanced maternal age in IVF is not recommended and is usually accompanied by several
social issues and possible gestational complications [9]. However, compared to women of advanced age,
young patients with DOR always have strong willingness for child-bearing. Based on the advantage of
lower cost and fewer complications, IVF with a mild/minimal stimulation protocol is considered
appropriate for infertile patients, especially DOR patients [10].
DOR patients are a group of infertile women who are characterized by poor ovarian response (POR),
which leads to poor ART outcomes, such as few retrieved oocytes, few obtained embryos, and low
pregnancy rates [11]. In 2011, the European Society of Human Reproduction and Embryology (ESHRE)
published a consensus named the Bologna criteria to describe the clinical manifestation of POR. This
consensus defined the criteria for POR as follows: advanced age or other risk factors; a history of ≤ 3
oocytes with conventional stimulation; and an abnormal ovarian reserve test [12]. Although the definition
of DOR remains blurry, the ESHRE Bologna criteria for POR could make the diagnosis of DOR clear [1, 13].
Over the last few decades, there have been many clinical investigations on IVF that have analyzed the
current situation in DOR patients. A minimal stimulation protocol in IVF has been used to improve the
efficiency of gonadotropin and pregnancy outcomes in DOR patients. Pilehvari et al. reported that there
was no significant difference in pregnancy rates between the minimal stimulation IVF group and the
conventional stimulation IVF group in a randomized controlled trial [3]. Through a retrospective cohort
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study, Lazer et al. reported their result showing that the minimal stimulation protocol in IVF resulted in a
significantly higher pregnancy rate and live birth rate than high-dose stimulation in women with POR [11].
CC and low-dose gonadotropin are commonly applied in IVF with minimal stimulation protocols [14]. As a
kind of selective estrogen receptor modulator, CC can inhibit the estrogen feedback system by binding to
estrogen receptors in the hypothalamus and then stimulate the pituitary to secrete more FSH [15]. In
Beverly GR et al.’s report, endometrial thickness was influenced during IVF by the CC-minimal stimulation
protocol, but no negative results were observed in the subsequent frozen embryo transfer (FET) cycle [16].
In this case, the patient received fresh ET due to financial factors.
In this case, we show that OCs are effective in decreasing high FSH levels. In recent decades, only a few
studies focusing on the OC effect of IVF with minimal stimulation protocols have been reported. Emmett
F et al. presented evidence showing that OC pretreatment before IVF with a minimal stimulation protocol
played an important role in LH suppression, and the pregnancy rates were similar to those of
conventional stimulation IVF [10]. Similar to CC, OCs exhibit obvious features of low cost and
accessibility for patients.
In conclusion, clinicians should consider minimal stimulation IVF to be a frequently used regimen for
DOR patients. This case provides evidence that DOR patients with extremely high FSH and low AMH
levels achieve a positive result from IVF; however, more clinical experience with minimal stimulation IVF
needs to be accumulated.

Abbreviations
IVF in vitro fertilization
FSH follicle-stimulating hormone
DOR diminished ovarian reserve
AMH anti-Mullerian hormone
AFC antral follicle count
OCs oral contraceptives
CC clomiphene citrate
ET embryo transfer
HMG human menopausal gonadotrophin
LH luteinizing hormone
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Figures

Figure 1
The procedure of OC-IVF in this case
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Figure 2
3CC grade blastocyst transferred on day 5.
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