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Abstract

Objective: To determine the efficacy of letrozole in suppressing estradiol
levels during ovarian stimulation in cancer patients. Methods: A retrospec-
tive chart review of cancer patients undergoing ovarian stimulation for fer-
tility preservation between 2014-2019 at a private university-affiliated fertil-
ity clinic in Canada was conducted. Ovarian stimulation was completed with
no letrozole (Group A, n = 10), and adjuvant daily letrozole use at 5.0 (Group
B, n = 34) or 7.5 mg (Group C, n = 61). The primary outcomes were peak es-
tradiol levels and oocyte yield. ANOVA with a post hoc two-tailed t-test as-
suming equal variance was utilized as a statistical method. Result(s): Patient
age and AFC count were not different between groups. The yield of mature
eggs was not different at each letrozole dose; 9.2 + 6.0, 13.9 + 6.5 and 12.7 +
7.2 for Groups A to C respectively (p = 0.18). Mean estradiol levels (pmol/L)
were reduced in a dose-dependent manner; 7432 + 4553 for Group A, 2072
+ 1656 for Group B, and 1445 +1238 for Group C (A vs. C, p < 0.01 and B
vs. C, p < 0.04). Conclusion(s): The use of letrozole during ovarian stimu-
lation for oocyte and embryo cryopreservation in cancer patients can main-
tain physiologic estradiol levels, while ensuring satisfactory oocyte and em-
bryo yield. Letrozole can, therefore, minimize the theoretical risk of stimu-
lating residual and metastatic diseases, while still optimizing future fertility
outcomes.
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1. Introduction

With earlier diagnosis and treatment initiation, survival rates for cancers in young
women and men have never been higher [1]. Unfortunately, treatment often
comes at the cost of future infertility since many patients receive chemothera-
peutic protocols that are gonadotoxic [2] [3]. For female patients that have not
completed childbearing, oocyte and embryo cryopreservation through assisted
reproductive technologies is still the standard fertility preservation technique world-
wide.

To achieve the optimal yield of oocytes that we strive for, supraphysiologic es-
trogen levels will be generated [2] [3] [4] [5] [6]. Breast cancer is the most com-
mon malignancy in reproductive age women, and despite no clinical evidence that
ovarian stimulation is detrimental for the cure, there remains at least a theoreti-
cal risk of stimulating residual and metastatic diseases [7] [8]. At our facility, we
use the aromatase inhibitor letrozole during ovarian stimulation in all patients with
cancer to suppress estradiol levels, and have altered practice over time with higher
daily doses to maximize the response. This is a retrospective analysis of our oo-
cyte and embryo cryopreservation treatment outcomes with no letrozole, with the
addition of 5 mg or 7.5 mg of letrozole daily.

2. Materials and Methods
2.1. Patients

We retrospectively reviewed the ovarian stimulation cycles of cancer patients
undergoing fertility preservation for oocyte and embryo cryopreservation at our
facility from 2006 to 2019. Patients were grouped into those receiving no letrozole
(Group A, n = 10), 5 mg letrozole daily (Group B, n = 34) and 7.5 mg letrozole
daily (Group C, n = 61). Clinical research ethics board approval was obtained for
this study.

2.2. Ovarian Stimulation

A GnRH-antagonist protocol was utilized, with patients initiating daily subcu-
taneous FSH with Bravelle (Ferring Canada), Puregon (Merck Canada), Gonal-f
(EMD Serono), or hMG Menopur (Ferring Canada), starting on day 2 or 3 of men-
ses. Daily GnRH antagonist with Orgalutran (Merck Canada) or Cetrotide (EMD
Serono) was administered when the lead follicle reached 12 mm or day 5 of FSH
use, and continued until the day of trigger. Patients in Group B and Group C in-
itiated letrozole from day 4 of FSH administration after obtaining a serum estra-
diol level.

Treatment monitoring consisted of serial serum estradiol levels and follicles
measurement by transvaginal ultrasound, and gonadotropins continued until a
mean lead follicle diameter of at least 20 mm was achieved in 2 to 3 lead follicles.
Oocyte maturation was triggered with either 0.2 mg triptorelin (Decapeptyl, (Fe-
rring Canada) and/or hCG at doses between 1500 and 10,000 IU, and oocyte re-
trieval performed 36 hours later. In all patients (Groups A, B, and C), subsequent
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cryopreservation of either oocytes or embryos was performed fertilization by ICSI
or standard IVF culture.
Outcomes measures included peak estradiol levels, oocyte and embryo yield,

and duration of FSH use.

2.3. Statistical Analysis

ANOVA with a post hoc two-tailed t-test assuming equal variance were the sta-

tistical methods used to compare outcomes.

3. Results

Patient characteristics are displayed in Table 1. In the group of patients not tak-
ing letrozole (n = 10) had a mean age of 30.3 years, while the mean age of the 5
mg (n = 34) and 7.5 mg (n = 61) groups were 32.4 years and 31.8 years respec-
tively. Diagnoses included breast cancer, ovarian cancer, lymphoma, endometri-
al cancer, cervical cancer, colon cancer, and rhabdomyosarcoma (Table 2).

The baseline evaluation included antral follicle counts in patients which
showed no significant differences between groups (p = 0.25). Oocyte cryopres-
ervation was performed in 52 patients (5 in Group A, 15 in Group B, and 32 in
Group C), where results are shown in Figure 1. The yield of mature oocytes was
not different between groups (Table 3). Embryo cryopreservation was performed
in 53 patients (5 in Group A, 19 in Group B, and 30 in Group C), as displayed in

Table 1. Patient demographics.

0 mg Letrozole 5 mg Letrozole 7.5 mg Letrozole

(Group A) (Group B) (Group C) p value
n=10 n=34 n==61
Mean Age (years) 30.3 32.4 31.8 0.36
Mean AFC 19.3+94 154 +£6.3 18.6 £ 8.5 0.25

Table 2. Patient diagnoses.

# of patients % of patients (n = 105)
Appendiceal 1 0.9
Brain 1 0.9
Breast 77 73.3
Cervical 5 4.8
Colon 2 1.9
Endometrial 2 1.9
Lymphoma 13 12.4
Ovarian 2 1.9
Rectal 1 0.9
Rhabdomyosarcoma 1 0.9
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Table 3. Summary of results.

0 mg Letrozole 5 mg Letrozole 7.5 mg Letrozole

al
(Group A) (Group B) (Group C) pvatue
0.05 (A vs B)
Mature Oocytes 9.2+6.0 139+ 6.6 127 +7.2 0.16 (A vs C)
0.43 (Bvs C)
0.05 (A vs B)
Embryos 48+33 92+44 52+43 0.82 (Avs C)
<0.01 (Bvs C)
<0.01 (A vs B)
Estradiol (pmol/L) 7432 +4553 2072 + 1656 1445 £1238  <0.01 (A vs C)
0.04 (Bvs C)
0.97 (A vs B)
Cycle Length (days)  10.3 +1.83 10.3 +2.37 10.9 +2.30 0.39 (Avs C)
0.27 (Bvs C)
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Figure 1. Mean mature oocyte yield by letrozole dose with 95% confidence interval.

Figure 2. Group C had a lower embryo yield compared to Group B (5.2 + 4.3 vs.
9.2 + 4.4, p < 0.01); however, there was no difference between Group A and B, or
Group B and C (Table 3).

Peak estradiol levels declined in a dose-dependent manner with patients re-
ceiving 7.5 mg daily letrozole (Group C) having the lowest peak serum estradiol
levels, which can be observed in Figure 3. There was no difference in cycle length
between the 3 groups with a range of 10.3 to 10.9 days.
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Figure 2. Mean embryo yield by letrozole dose with 95% confidence interval.
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Figure 3. Mean serum peak estradiol level (pmol/L) by letrozole dose with 95% confidence
interval.

4. Discussion

We demonstrated a dose-dependent suppression of peak estradiol levels with the
use of letrozole in cancer patients undergoing controlled ovarian hyperstimulation
for oocyte and embryo cryopreservation, with 7.5 mg producing levels within the
physiologic range. Importantly letrozole use did not appear to impact on oocyte
of embryo yield from the treatment.

Many breast cancer tumor cells are estrogen receptor positive, and according-
ly are susceptible to environments with estrogen excess [9] [10]. By definition ne-
oplastic tissue is chaotic so even tumors that are classified as receptor negative
will contain a small percentage of receptor-positive cell [11] [12]. Serum estradi-
ol levels reach supraphysiologic levels during controlled ovarian stimulation, com-

monly in excess of 5000 pmol/mL, with peak levels in a natural cycle typically
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only achieving approximately 1000 pmol/mL. Observational data supports the safety
of these technologies in terms of recurrence of breast cancer and contralateral dis-
ease, however follow-up periods were limited (5 years or less) [13]-[18]. Although
no clinical data currently exist, iatrogenic increases in estrogen exposure could
in theory stimulate subclinical disease in estrogen-dependent neoplasia, therefore
any therapy that minimizes serum levels makes clinical sense.

Two strategies are commonly employed to minimize estrogen exposure in
cancer patients undergoing ovarian stimulation, recovering oocytes from an un-
stimulated IVF cycle, or use of cytoprotective agents like aromatase inhibitors
and tamoxifen [4] [7]. Aromatase inhibitors have proven efficacious as an adju-
vant therapy for the management of micrometastatic disease [15] [19] [20] [21].
More importantly for the breast cancer patient, they also suppress ovarian estra-
diol production during controlled ovarian hyperstimulation. With concurrent use
of aromatase inhibitors, high doses of gonadotropins can be administered to maxi-
mize embryo yield while minimizing estradiol levels [3] [22]. Several retrospec-
tive reviews on the use of letrozole in ovarian stimulation protocols in breast can-
cer patients have supported the suppressive effects on estradiol levels, but showed
variable oocyte yields [2] [3] [23] [24] [25] [26]. Letrozole has also found wide-
spread use in reproductive medicine as an ovulation induction agents and ad-
junct in IVF protocols [27]. Since the follicles remain hormonally active for at least
another week beyond retrieval of the oocytes, we continue letrozole for further seven
days. For simplicity sake, our patients are provided with the standard 30 tablet box
of 2.5 mg letrozole and instructed to take three tablets a day from stimulation

day 4 until completion of the box.

5. Conclusion

This study demonstrated that the use of letrozole during ovarian stimulation for
oocyte and embryo cryopreservation in cancer patients can maintain estradiol le-
vels within a physiologic level, while maintaining an acceptable egg and embryo
yield. With little apparent impact on the major outcomes with fertility preservation,
reducing estrogen load in these cancer patients clinically makes sense, particularly
those with estrogen-dependent tumours. This was a retrospective analysis and a ran-
domized control trial is needed to better study the effects of letrozole use in egg

and embryo cryopreservation ART cycles.
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