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This study aimed to evaluate the efficacy of random-start controlled ovarian stimulation
(COS) in cancer patients for emergency fertility preservation. In this retrospective
comparative study, 22 patients diagnosed with cancer and 44 infertile women undergoing
conventional in vitro fertilization (IVF) were included. In cancer patients, ovarian
stimulation was started on the day of referral, irrespective of their menstrual cycle date.
The control group was selected by age matching among women undergoing conventional
IVF. COS outcomes were compared between groups. The number of total and mature
oocytes retrieved and the oocyte maturity rate were higher in the random-start group than
in the conventional-start group. However, duration of ovarian stimulation was longer in
the random-start group (11.4 vs. 10.3 days, P=0.004). The addition of letrozole to lower
the estradiol level during COS did not adversely affect total oocytes retrieved. However,

oocyte maturity rate was lower in cycles with letrozole than in cycles without letrozole
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INTRODUCTION

Fertility preservation is a continually evolving and important
component of the comprehensive care of cancer patients as the
survival rates of cancer patients and the interest in quality of life
after cancer therapy have increased. In female cancer patients,
various strategies have been used for fertility preservation: ovar-
ian stimulation followed by cryopreservation of embryo or oo-
cytes, ovarian suppression using gonadotropin-releasing hor-
mone (GnRH) analogues, and ovarian tissue cryopreservation
and transplantation. Among these techniques, both embryo
and oocyte cryopreservation are considered as clinically estab-
lished fertility preservation methods.

Controlled ovarian stimulation (COS) cycles for embryo or
oocyte cryopreservation require 2-5 weeks. In a conventional
stimulation regimen, ovarian stimulation is started during the
early follicular phase of the menstrual cycle, and approximately
2 weeks of ovulation induction is required from the beginning.
This may require up to 5 weeks of delay in starting cancer treat-
ments, depending on the menstrual cycle phase at first consul-
tation. In some cases, this delay is unacceptable because of the
need for early cancer treatment. Because of this delay, patients
may forgo fertility preservation or consider more experimental
approaches.
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(71.6% vs. 58.2%), P = 0.019). Qur study confirms the feasibility and effectiveness of
random-start COS in cancer patients.
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To decrease the time for COS, initiating ovarian stimulation
at random has been suggested, and some researchers have re-
ported successful oocyte retrieval using this protocol (1-3). How-
ever, few studies have demonstrated the efficacy of this protocol
compared with conventional stimulation (4, 5). In the present
study, we aimed to determine the efficacy of “random-start
COS” in cancer patients for emergency fertility preservation by
comparing outcomes achieved with conventional-start therapy.

MATERIALS AND METHODS

Study design

This retrospective comparative study included patients diag-
nosed with cancer and prepared for gonadotoxic therapy (che-
motherapy or radiotherapy) between August 2012 and Decem-
ber 2013 and infertile women undergoing conventional in vitro
fertilization (IVF) in our institution. During the study period, 22
women were referred for fertility preservation and agreed to
undergo COS for fertility preservation. No patients had previ-
ously undergone gonadotoxic treatments. In these patients, ovar-
ian stimulation was started on the day of referral, irrespective of
their menstrual cycle date, without awaiting menstruation. In
the control group, conventional-start cycles were selected by
age matching in a 1:2 ratio among women underwent their first
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IVF cycles under the GnRH antagonist protocol because of male,
tubal, or uterine factor in our institution. Because many patients
were under 30 yr of age compared with the control group, exact
1:2 ratio age matching was not possible. Therefore matching was
classified as less than 30 yr old.

COS parameters and outcomes were compared between cy-
cles in the random-start and conventional-start groups. This
study was approved by the institutional review board of Seoul
National University Bundang Hospital (B-1304-200-102). Writ-
ten consent was not obtained. Because this was a retrospective
chart review, we had difficulty contacting the subjects, and we
determined that the risk to study subjects was minimal. Patient
records and information were anonymized and deidentified
before analysis. All clinical investigations were conducted accord-
ing to the principles expressed in the Declaration of Helsinki.

Clinical management of cancer patients for fertility
preservation

All the patients were evaluated for infertility risk based on their
age and gonadotoxic treatment regimen and were counseled
by an attending reproductive endocrinologist regarding various
fertility-preserving strategies. Informed consents were obtained.
Pelvis ultrasound and hormonal profiles including follicle-stim-
ulating hormone (FSH), luteinizing hormone, estradiol (Ez), pro-
gesterone (P4), and anti-Mullerian hormone (AMH) were eval-
uated. The phase of the menstrual cycle was evaluated based
on the onset of the last menstrual period, ultrasonographic find-
ings, and serum P, concentrations. The early follicular phase
was defined as within day 5 of the menstrual cycle, and the late
follicular phase as after day 5 of the menstrual cycle with the
emergence of a dominant follicle and serum Pslevel < 3 ng/mL.
The luteal phase was determined by serum P, level > 3 ng/mL.
All patients referred to our clinic did not have sufficient time for
conventional fertility preservation; therefore, we initiated ovari-
an stimulation immediately regardless of their menstrual phase.
Thus, we designated these cycles as “random-start” cycles.

COS protocols

After baseline pelvic ultrasound and hormonal evaluation, ovar-
ian stimulation with GnRH antagonist protocol was commenced
with recombinant FSH (Gonal-F; Serono, Geneva, Switzerland).
The initial dose of gonadotropins was determined based on the
patient’s age and an assessment of ovarian reserve as estimated
by antral follicle count (AFC) and/or AMH level. In the case of
estrogen-sensitive tumors, an aromatase inhibitor, letrozole
(Femara, 5 mg/day; Novartis, Suffern, NY), was used concomi-
tantly with recombinant FSH until the day of triggering and then
continued for a week after oocyte retrieval or until E; levels de-
creased to less than 100 pg/mL. Once ultrasound monitoring
revealed a dominant follicle > 14 mm, a GnRH antagonist (Ce-
trorelix, 0.25 mg; Serono) was initiated. When at least 2 follicles
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had a mean diameter of > 18 mm, final oocyte maturation was
achieved with recombinant human chorionic gonadotropin
(hCG; Ovidrel, 250 or 500 pg; Serono) or GnRH agonist (Deca-
peptyl, 0.2 mg; Ferring, Malmo, Sweden, or Leuplin, 3.75 mg;
Takeda, Japan) at the clinician’s discretion.

Oocyte retrieval was performed with transvaginal ultrasound
guidance 36 hr after hCG triggering. Oocyte maturity was eval-
uated by microscopic examination and graded as mature (meta-
phase II), intermature (metaphase I), and immature. Mature
oocytes and in vitro-matured oocytes were cryopreserved. For
embryo banking, intracytoplasmic sperm injection was perform-
ed using ejaculated sperm. None of the male partners had sub-
fertile sperm parameters. Fertilization was assessed by the pres-
ence of 2 pronuclei and a second polar body 16 to 18 hr after in-
tracytoplasmic sperm injection. The quality of embryos was
evaluated by morphological criteria based on the fragmenta-
tion degree and the regularity of blastomeres on day 3 after fer-
tilization. All embryos were cryopreserved on day 3.

Conventional-Start COS

In conventional stimulation cycles performed for infertility treat-
ments, ovarian stimulation was started on the second or third
menstrual cycle date. GnRH antagonist was added to prevent
premature ovulation when the lead follicle reached a mean di-
ameter of 14 or 15 mm; oocyte maturation was achieved with
hCG triggering.

Outcome measures

The main outcome measure was the number of total and ma-
ture oocytes retrieved after ovarian stimulation was started ran-
domly or conventionally. Secondary outcome measures includ-
ed the total gonadotropin dose needed and the number of days
needed for ovarian stimulation from the day the stimulation
was started to the day of oocyte retrieval.

Statistical analysis

Data were analyzed using SPSS software (version 20.0, Chicago,
IL, USA) and compared by Mann-Whitney U, Kruskal-Wallis, or
Fisher’s exact tests as indicated. Descriptive data are expressed
as median and ranges. The result was considered significant
when the Pvalue was less than 0.05.

Ethics statement
This study was approved by the institutional review board of

Seoul National University Bundang Hospital (B-1304-200-102).
Informed consent was waived by the board.

RESULTS

Patients were diagnosed with breast cancer (n = 11), lympho-
ma (n = 2), recurrent rectal cancer (n = 1), endometrial cancer
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(n = 1), malignant fibrous histiocytoma (n = 1), colon cancer
(n = 1), advanced gastric cancer (n = 1), myelodysplastic syn-
drome (n = 1), brain tumor (n = 1), ovarian cancer (n = 1), or
lung cancer (n = 1). Among the 22 cancer patients, 5 women
(22.7%) were married. In all cycles, COS was followed by oocyte
retrieval. Oocyte and embryo cryopreservation were performed
in 17 and 5 cycles, respectively. Fertilization rate (2 pronuclei/
metaphase II oocytes) was 100%, and good-quality embryos
(defined as having at least > 5 cells and less than 20% fragmen-
tation on day 3) were obtained in all 5 cases. Ovarian tissue was
obtained during the surgical procedure for the primary cancer
and was cryopreserved in 2 patients.

Table 1 compares the baseline characteristics, stimulation
parameters, and outcomes in the random- (n = 22) and con-
ventional-start (n = 44) groups. The age-matched conventional-
start group consisted of women who had undergone tubal fac-
tor (n = 27, 61.4%), male factor (n = 15, 34.1%), and uterine fac-
tor infertility (n = 2, 4.5%). There were no significant differences

in age, body mass index (BMI), or AMH levels. The starting dose
of gonadotropins and total gonadotropin dose were similar. How-
ever, duration of ovarian stimulation was 1 day longer in the ran-
dom-start group (11.4 vs. 10.3 days, P = 0.004). The number of
total and mature oocytes retrieved and the oocyte maturity rate
were higher in random-start cycles than in conventional-start
COS cycles (11.5 vs. 7.4, P = 0.030; 6.0 vs. 3.8, P = 0.048; 65.1%
vs.51.0%, P < 0.001, respectively).

In random-start groups, ovarian stimulation was started in the
early follicular (n = 6), late follicular (n = 11), and luteal phases
(n = 5). There were no significant differences in the age, BMI,
AFC, or AMH in the 3 subgroups. Hormonal profiles on the day
of initiation of ovarian stimulation are presented in Table 2. Al-
though the starting dose of gonadotropins was similar in all
groups, total gonadotropin dose was significantly higher in the
luteal phase-start cycles than in late follicular phase-start cycles
owing to longer stimulation (10.7 vs. 12.3 days). In luteal phase-
start cycles, P, levels decreased during COS from 12.4 ng/mL

Table 1. Comparison of characteristics and outcomes of random-start and conventional-start GnRH antagonist IVF cycles

Parameters Random-start (n = 22) Conventional-start (n = 44) Pvalue
Age (y) 30.6 (17-39) 32.1 (25-39) 0.481
BMI (kg/m?) 22 2 (17.9-28.0) 21 4 (13.2-28.1) 0.270
AMH (ng/mL) 4(0.8-11.9) .7(0.5-11.4) 0.461
Starting dose of gonadotropins (IU) 236 8 (150.0-300.0) 221 4 (112.5-300.0) 0.108
Duration of ovarian stimulation (days) 11.4 (9-14) 10.3 (9-14) 0.004
Total dose of gonadotropins (IU) 1,762.5 (1,050-3,600) 1, 598 4 (900-2,475) 0.064
Total oocytes 11 5(3-27) 4(1-32) 0.030
Mature oocytes .0 (1-20) .8 (0-15) 0.048
Oocyte maturity rate (%) 65 1(188/289) 51 O (206/404) < 0.001
Data are presented as median (range). BMI body mass index; AMH anti-Mullerian hormone.
Table 2. Comparison of characteristics and outcomes according to the start phase of controlled ovarian stimulation
Parametes Early follicular phase (n = 6) Late follicular phase (n = 11) Luteal phase (n = 5) Pvalue
Age () 33.5(24-39) 29.0 (17-37) 34.0 (20-39) 0.355
BMI (kg/m?) 23.8 (20.3-28.0) 21.5(17.9-23.3) 23.9 (19.0-25.4) 0.076
COS cycles with letrozole 6 (100.0%) 5 (45.5%) 2 (40.0%) 0.056
COS start day
AFC 4 (4-23) 6 (7-22) 12 (9-22) 0.912
AMH (ng/mL) .2(1.3-5.6) 1(1.2-11.9) 1.6 (0.8-5.9) 0.269
LH (U/L) .0 (3.3-6.7)° 1 (3.4-12.7¢ 2.8(1.3-5.2)° 0.021
FSH (IU/L) .3 (4.3-15.6) 7 (2.8-11.1)7 1.2(1.0-2.9° 0.004
E» (pg/mL) 47 (29-68)° 73 (26-690)*° 125 (79-254)° 0.026
P4 (ng/mL) .4 (0.3-0.5° 4 (0.1-0.6) 12.4 (3.7-15.6)° 0.005
Starting dose of gonadotropins (IU) 21 O 0 (150.0-300.0) 240 0 (150.0-300.0) 255.0 (225.0-300.0) 0.352
GnRH antagonist start day 6 (7-98 1470 7.3 (6-8)*° 0.004
Trigger day
E> (pg/mL) 391 0(82-973) 819 5 (185-4,757) 250 0(184-722) 0.316
Pa (ng/mL) .4 (0.5-1.6) .1(0.6-11.8) .9(0.7-1.0) 0.288
Duration of ovarian stimulation (days) 11 8 (10-13) 10 7 (9-14) 12 3(11-13) 0.088
Total dose of gonadotropins (IU) 1,500 (1,050-3,000) 1 725a (1,200-3,600) 2, 100b (1,950-2,700) 0.048
Total oocytes 11 5(3-17) 8(3-27) .0 (4-17) 0.340
Mature oocytes 5(1-16) 9 (1-20) 6 (2-14) 0.343
Oocyte maturity rate (%) 55 2 (37/67) 67.8 (118/174) 68.8 (33/48) 0.156
Cryopreserved oocytes 10 (1-16) 15.5(3-22) 5.0 (2-14) 0.275

Data are presented as median (range). Data are compared by Kruskal Wallis and Mann Whitney U analysis. Different superscript means a statistical significance within the same

row. BMI, body mass index; AFC, antral follicle count; AMH, anti-Mullerian hormone.
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Table 3. Comparison of outcomes of random-start COS cycles with or without letrozole

Outcomes No letrozole (n = 9) Letrozole (n = 13) Pvalue
Age (yr) 25.7 (17-37) 33.6 (24-39) 0.060
BMI (kg/m?) 21.5(17.9-23.9) 23.3(20.3-28.0) 0.051
Start phase of ovarian stimulation 0.056

Early follicular phase 0 (0%) 6 (46.2%)

Late follicular phase 6 (66.7%) 5 (38.5%)

Luteal phase 3(33.3%) 2 (15.4%)
AFC on the start day 15 (9-22) 3 (4-23) 0.659
AMH on the start day (ng/mL) 5.8 (1.2-10.0) .7(0.8-11.9) 0.512
Starting dose of gonadotropins (IU) 250 0 (225.0-300.0) 225 0 (150.0-300.0) 0.324
GnRH antagonist start day 5 (6-8) .0 (4-9) 0.393
Duration of ovarian stimulation (days) 11 3 (10-14) 11 5 9-13) 1.000
Total dose of gonadotropins (IU) 1,950 (1,500-3,600) 1,650 (1,050-3,000) 0.144
Peak E2 (pg/mL) 999.0 (250-4,757) 306.5 (82-1,860) 0.013
Total oocytes 18 (5-25) 10 7(3-27) 0.126
Mature oocytes 11 (2-20) .8 (1-18) 0.060
Oocyte maturity rate (%) 71.6 (106/148) 58 2 (82/141) 0.019
Cryopreserved oocytes 12.5 (2-21) 9.0 (1-22) 0.423

Data are presented as median (range). Data are compared by Mann Whitney U analysis. BMI, body mass index; AFC, antral follicle count; AMH, anti-Mullerian hormone.

on the day of stimulation start to 0.9 ng/mL on the day of trig-
gering. Two patients had their menses during COS. The num-
ber of total and mature oocytes retrieved and the oocyte matu-
rity rates were similar irrespective of the start phase of ovarian
stimulation.

Letrozole was added to prevent a supraphysiologic E, rise
during COS in cases of estrogen-sensitive tumors such as breast
or endometrial cancers. As shown in Table 3, patients undergo-
ing ovarian stimulation with letrozole were nonsignificantly
older (P = 0.060) and had a nonsignificantly higher BMI (P =
0.051) than did those without letrozole. As expected, the addi-
tion of letrozole resulted in significantly lower peak serum E,
levels. Use of letrozole did not affect the duration of ovarian stim-
ulation, total dose of gonadotropins used, or the number of oo-
cytes retrieved. However, the oocyte maturity rate was lower in
cycles with letrozole than in those without letrozole (71.6% vs.
58.2%, P = 0.019).

Final oocyte maturation was induced with hCG (n = 15) or
GnRH agonist (n = 7; triptorelin 0.2 mg in 2 patients and leupro-
relin acetate 3.75 mg in 5 patients). Oocyte maturity was similar
between cycles with hCG and GnRH agonist triggers (63.2% vs.
68.2%, P = 0.444). Ovarian hyperstimulation syndrome (OHSS)
developed in 2 patients. One patient developed severe OHSS
with tense ascites and pleural effusion, despite the triggering
that was achieved using GnRH agonist. Another patient devel-
oped moderate OHSS with the hCG trigger. They were hospital-
ized and managed conservatively.

DISCUSSION
In this study, we demonstrated that the random-start COS pro-

tocol was an effective method to overcome time constraints for
fertility preservation. Oocytes were successfully retrieved regard-
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less of the day of initiation of ovarian stimulation. The number
of total and mature oocytes retrieved and oocyte maturity rates
were not compromised in the random-start cycles. However,
the duration of ovarian stimulation was longer in random-start
cycles than in conventional-start cycles. The use of letrozole did
not affect the number of oocytes retrieved, but the oocyte ma-
turity rate was lower in letrozole cycles. Additionally, the GnRH
agonist trigger did not adversely affect random-start COS out-
comes.

To evaluate the efficiency of random-start COS cycles, we
compared the outcomes of random-start cycles with those of
conventional cycles in which ovarian stimulation was started
on the second or third day of the menstrual cycle. Contrary to
our expectations, the number of oocytes retrieved and oocyte
maturity rate were lower in conventional cycles. It is generally
assumed that infertile women have a reduced ovarian response
for their age, despite the cause of infertility was neither ovulato-
ry dysfunction nor decreased ovarian reserve. Our results sug-
gest that at least the outcomes of random-start cycles were not
compromised compared with those of conventional cycles.

Several case reports and comparative studies have described
the outcomes of random-start cycles in cancer patients (1-5).
Von Wolff et al. (5) reported a comparative study regarding out-
comes of ovarian stimulation during the follicular versus luteal
phases. In that study, 28 patients underwent stimulation in the
follicular phase and 12 patients underwent stimulation in the
luteal phase with GnRH antagonists and recombinant FSH. The
luteal phase group and the follicular phase group showed simi-
lar stimulation outcomes such as duration of stimulation (10.6
days vs. 11.4 days), total dose of gonadotropins (2,255 IU vs.
2,720 IU), number of retrieved oocytes (13.1 vs. 10.0), matura-
tion rates (83.7% vs. 80.4%), and fertilization rates (61.0% vs.
75.6%). Recently, Cakmak et al. (4) compared the outcomes of
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random-start COS with those of conventional COS. The num-
ber of total and mature oocytes retrieved (14.4 vs. 14.5 and 9.7
vs. 9.9), oocyte maturity rate (66% vs. 67%), and fertilization
rates (72% vs. 87%) were not different between random- and
conventional-start COS cycles. In addition, no difference was
observed when comparing COS initiation in the late follicular
and luteal phases. In line with the findings of earlier studies, we
found that outcomes are similar between random-start COS
and conventional-start COS.

In some centers, ovarian stimulation has been started with
gonadotropins during the luteal phase at the same time with
the use of a GnRH antagonist to downregulate luteinizing hor-
mone and induce immediate luteolysis (1, 5). This protocol
seems to be based on the concept of the local inhibitory effects
of the corpus luteum and a high P, level in the luteal phase of
follicular development (6). However, our study revealed that
presence of corpus luteum and a high P, level at the beginning
of ovarian stimulation in the luteal phase did not affect follicle
development or oocyte quality. Our results and those of previ-
ous studies (2-4) indicate that in patients undergoing random-
start IVF in the luteal phase, simultaneous initiation of GnRH
antagonist and gonadotropins may not be necessary.

The traditional concept of folliculogenesis supports the re-
cruitment of a single wave of antral follicles during the late lute-
al phase of the preceding menstrual cycle (7). A single follicle is
selected during the beginning or middle stage of the follicular
phase while the others undergo atresia (8). However, recent
studies indicate multiple waves of follicle recruitment within a
single interovulatory period (9-11). Moreover, the antral follicles
observed in the late follicular or luteal phase may not necessar-
ily be atretic, but rather may be in the early stages of follicular
development (12). These findings are supported by the similar
numbers of retrieved immature oocytes, maturation and fertil-
ization rates, and total number of cryopreserved oocytes and
embryos in in vitro maturation cycles performed during the fol-
licular and luteal phases of the cycle (13, 14). In agreement with
this newer concept of ovarian physiology, we demonstrated
that ovarian stimulation can be started at a random cycle date.

In the present study, we added daily letrozole administration
during ovarian stimulation to prevent supraphysiologically high
Ez level in patients with estrogen-sensitive tumors (15). Thus far,
the limited prospective data regarding the risk of breast cancer
recurrence within 2 yr in patients undergoing COS are reassur-
ing when compared with the data for women who do not un-
dergo COS (16). We showed that the number of total oocytes
retrieved, length of ovarian stimulation, and gonadotropin re-
quirements were similar between cycles with and without le-
trozole. However, oocyte maturity rate was lower in the letro-
zole cycles, similar to an earlier report (15). The authors stated
that considering the high percentage of immature oocytes in le-
trozole cycles, the triggering time should be delayed until the
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follicle reaches a mean diameter of > 20 mm (15). On the con-
trary, recent report demonstrated that the use of letrozole in
patients with estrogen-sensitive cancers did not adversely affect
COS outcomes, including oocyte maturity (4). In our study, we
cannot rule out the possibility that nonsignificantly older and
higher BMI of the patients using letrozole negatively affect mat-
uration rate. However, all of the 3 studies including the present
study have too small number of subjects to make a solid con-
clusion of this issue.

The GnRH agonist trigger has previously been described for
final oocyte maturation to prevent OHSS, but the problem of
luteal-phase deficiency needed to be resolved (17). For COS cy-
cles performed for fertility preservation or a donor in whom
embryos are not transferred, a GnRH agonist can be a good al-
ternative for hCG. In addition, especially for cancer patients, a
GnRH agonist trigger for final oocyte maturation should be con-
sidered to avoid OHSS. The need to minimize the OHSS risk is
particularly important in cancer patients, because OHSS could
not only result in a delay of cancer treatment but also amplify
the baseline risk for coagulopathy and other cancer-related mor-
bidities (2, 18). Nonetheless, a GnRH agonist trigger cannot pre-
vent OHSS entirely; therefore, ovarian stimulation should be
performed with caution. We had a patient, aged 33, who expe-
rienced severe OHSS with tense ascites and pleural effusion
despite the GnRH agonist trigger. Her AMH level was 11.92 ng/
mL, and pelvic ultrasound revealed 22 AFCs on initial presen-
tation. For this patient, ovarian stimulation was started in the
late follicular phase using letrozole with 225 IU of gonadotropin
as a starting dose. The gonadotropin dose was adjusted to 150
IU during cycles. Peak E; level was 1,860 pg/mL, and 27 oocytes
were retrieved. Considering that this COS cycle may be the only
opportunity to preserve oocytes and that a GnRH agonist trig-
ger could reduce the risk of OHSS, we suggest not lowering the
starting dose of gonadotropins, with great care.

One case report demonstrated that a 3.75-mg triptorelin depot
formulation efficiently promotes ovulation trigger because of the
initial flare-up effect, leading to mature oocyte retrieval, with the
advantage of initiating ovarian suppression for fertility preserva-
tion during adjuvant chemotherapy (19). We tried a depot GnRH
agonist trigger (leuprorelin, 3.75 mg) for inducing final oocyte
maturation and initiating ovarian suppression for ovarian pro-
tection against subsequent chemotherapy. Mature oocytes were
retrieved successfully in all 5 patients. Oocyte maturity rate was
68%, comparable with the outcomes of the hCG trigger.

There have been concerns regarding the developmental com-
petence of oocytes obtained after random-start cycles. A recent
clinical study revealed promising results (20). A total of 242 in-
fertile women started ovarian stimulation using hMG and letro-
zole during the luteal phase. The mean number of oocytes re-
trieved was 13.1, producing a mean of 4.8 highest quality em-
bryos. The clinical pregnancy rate, ongoing pregnancy rate, and
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implantation rate of frozen embryo transfer were 55.46% (127/
229), 48.91% (112/229), and 40.37% (174/431), respectively. The
results of this study suggest that random-start ovarian stimula-
tion can produce competent oocytes with optimal pregnancy
outcomes. Nonetheless, additional clinical studies are needed
to assess the outcomes of a random-start protocol, especially in
cancer patients.

The limitations of this study are that it is a retrospective de-
sign and that a relatively small number of cases were included.
Our findings would be strengthened by a prospective study with
alarger number of cases.

In summary, this study confirmed the feasibility and effec-
tiveness of random-start COS. This protocol allowed oocyte re-
trieval in cancer patients within 2 weeks, irrespective of the day
of menstrual cycle on first consultation, without compromising
IVF outcomes. This would minimize delays in treatment and
enable more patients to achieve fertility preservation.
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