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Chemo- and radiotherapy can determine a severe gonadotoxicity compromising
the reproductive potential of lymphoma patients and small numbers of successful
pregnancies and live births from oocyte cryopreservation have been reported in
cancer survivors. We describe the case of the first twin live birth obtained through
fertilization of frozen-thawed oocytes in a woman with follicular lymphoma after
first line treatment. Patient received 6 cycles of immunochemotherapy and 2 years
of maintenance with rituximab obtaining a complete response. Two out of 12 thawed
oocytes survived were inseminated, resulting in normal fertilization with development
of two embryos. At week 36 of gestation, preterm prelabor rupture of membranes
occurred. An urgent caesarean section was performed, resulting in the birth of two
healthy males. Oncofertility counseling in young women in need of antineoplastic
therapy is of great importance in order to minimize the impact of gonadotoxic
treatment on their future lives.

Abbreviations: CHOP: Cyclophosphamide, Doxorubicin, Vincristine, Prednisone; FL:
Follicular Lymphoma

Introduction

Many young patients diagnosed with lymphoma achieve

numbers of successful pregnancies and live births from oocyte
cryopreservation have been reported in female cancer survivors,

durable remissions with current treatment strategies and
become long-term survivors. However, chemo- and radiotherapy
can determine a severe gonadotoxicity and compromise their
reproductive potential [1]. Therefore, the demand for fertility
preservation has greatly increased during the last decades and
the matter is particularly challenging when female patients are
concerned [2,3]. Oocyte freezing and thawing proved to be an
efficient method for fertility preservation [4,5]. Nevertheless, small

especially in patients with hematological malignancies [6-8]. This
is the first report of a follicular lymphoma (FL) patient who carried
out a healthy twin pregnancy through fertilization of the oocytes
cryopreserved before chemotherapy.

Case Report

A 28-year-old nulliparous woman was diagnosed with non-
Hodgkin FL, grade II, stage IIIA, in August 2014. She presented in
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good clinical conditions, asymptomatic, and objective examination
only showed superficial lymphadenopathies, the largest ones
measuring about 5 cm in her groin. Before starting hematologic
chemo-immunotherapy, the young woman was referred to the
fertility preservation specialists at our Institution and, after
appropriate counselling regarding the available options, she
decided to undergo oocyte cryopreservation. Since the patient’s
hematologic condition did not contraindicate a moderate delay
in the beginning of chemotherapy, controlled ovarian stimulation
was performed: gonadotropins (follitropin a) associated with
gonadotropin-releasing hormone agonist, namely leuprolide
acetate. After 15 days of gonadotropin stimulation (the patient
received a total dose of 1.575 IU), her estrogen level was 1.442
pg/ml and a transvaginal ultrasound showed 17 follicles 2 16 mm.
Ovulation was triggered with a-chorionic gonadotropin (250 mcg).
Fifteen oocytes were retrieved, 12 were cryopreserved through
vitrification. No complications as ovarian hyperstimulation

syndrome, bleeding or infection occurred after oocyte retrieval.

Ten days later, the patient started her hematologic treatment.
She received 6 cycles of CHOP chemotherapy (cyclophosphamide,
doxorubicin, vincristine and prednisone) associated with 8
administrations of rituximab, obtaining a complete response which
was confirmed after 2 years of maintenance with rituximab.

In May 2015, after the end of chemotherapy, the patient’s
menstrual cycle reappeared. She had fruitlessly tried to conceive for
approximately 17 months when, in September 2018, she addressed
the Infertility and In Vitro Fertilization Unit of our Hospital to
research pregnancy with frozen oocytes. Endometrial preparation
was performed with emiidrate estradiol patches, 300 mcg/day for
11 days. When the endometrial thickness reached 10 mm, 600 mg/
day of micronized progesterone were added. Four oocytes were
thawed; two of them survived and were inseminated through
intracytoplasmic sperm injection, resulting in normal fertilization
with development of two embryos which were transferred into the
uterus on day 2 after insemination. After 14 days the serum level
of B-human chorionic gonadotropin was 537 IU/1. Two weeks later,
transvaginal ultrasound examination revealed two intrauterine
sacs with embryo heart activity. Gestational diabetes mellitus,
treated with diet and exercise, was the only medical complication

of pregnancy.

At week 36 of gestation, preterm prelabor rupture of
membranes occurred. An urgent caesarean section was performed,
which resulted in the birth of two healthy males weighing 2690 g
and 2610 g, respectively. Uterine atony/postpartum hemorrhage
occurred after caesarean section and was treated with Bakri

balloon tamponade inserted within the uterine cavity. Patient gave
written informed consent to publish her data.

Discussion

The increasingly prolonged survival of young lymphoma
patientsurges clinicians to focus on minimizing the long-termimpact
of antineoplastic treatment. An important issue is the potential
toxicity of chemo- and radiotherapy on the gonadal function, which
can lead young female patients to premature ovarian insufficiency
and infertility [1]. Embryo cryopreservation is the most established
option among assisted reproductive technologies, resulting in a
pregnancy rate of approximately 30% [2]. More recently, oocyte
cryopreservation has become a valid alternative for women who do
not have a male partner and do not wish to resort to a sperm donor
[3-5]. Overall, a small number of live births have been reported from
fertilization of thawed oocytes in patients having received cancer
therapies, most of them as single case reports or retrospective
studies [6-8]. Some authors report that cancer patients tend
to have a low ovarian reserve and an inadequate response to
stimulation protocols, resulting in inferior numbers of oocytes
retrieved when compared to age-matched non-oncologic women
[9]. Others indicate that even the type of malignancy can influence
the outcome of the procedure, with lymphoma patients showing
lower levels of anti-mullerian hormone and needing higher doses
of exogenous follicle-stimulating hormone compared to patients
with solid tumors [10]. This aspect seems to be related to the high
amounts of circulating inflammatory cytokines associated with this
type of disease [10].

This topic is actually a matter of debate, since many other
studies do not account for any significant difference in ovarian
function among these categories of patients [11]. Another difference
is that oocytes frozen for oncological reasons tend to face longer
storage periods, due to the patient’s need for prolonged treatment;
nevertheless, it was demonstrated that time of storage does not
affect cryopreserved oocytes in terms of gene expression, provided
the freezing is done correctly [12]. In fact, data show that no higher
incidence of genetic aberrations or birth defects is associated with
the procedure.

Conclusion

The case we described is, to our knowledge, the first twin live
birth obtained through fertilization of frozen-thawed oocytes in
a woman with a non-Hodgkin FL after first line treatment for the
hematological malignancy. With this report, we aim to further
stress the importance of oncofertility counseling in young women
in need of antineoplastic therapy, in order to minimize the impact
of gonadotoxic treatment on their future lives.

Copyright@ Lisa Argnani | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006635.

32914


https://dx.doi.org/10.26717/BJSTR.2022.41.006635

Volume 41- Issue 4

DOI: 10.26717/BJSTR.2022.41.006635

References

1. Spears N, Lopes F, Stefansdottir A, Rossi V, De Felici M, et al. (2019)
Ovarian damage from chemotherapy and current approaches to its
protection. Hum Reprod Update 25(6): 673-693.

2. Donnez], Dolmans MM (2017) Fertility preservation in women (2017. N
Engl ] Med 377: 1657-1665.

3. Harada M, Osuga Y (2019) Fertility preservation for female cancer
patients. Int ] Clin Oncol 24(1): 28-33.

4. Porcu E, Fabbri R, Damiano G, Giunchi S, Fratto R, et al. (2000) Clinical
experience and application of oocyte cryopreservation. Mol Cell
Endocrinol 169(1-2): 33-37.

5. Porcu E, Bazzocchi A, Notarangelo L, Paradisi R, Landolfo C, et al. (2008)
Human oocyte cryopreservation in infertility and oncology. Curr Opin
Endocrinol Diabetes Obes 15(6): 529-535.

6. Garcia-Velasco JA, Domingo ], Cobo A, Martinez M, Carmona L, et al.
(2013) Five years’ experience using oocyte vitrification to preserve
fertility for medical and nonmedical indications. Fertil Steril 99(7):
1994-1999.

7. Perrin ], Saias-Magnan ], Broussais F, Bouabdallah R, D’Ercole C, et al.
(2016) First French live-birth after oocyte vitrification performed

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2022.41.006635
Lisa Argnani. Biomed | Sci & Tech Res

@ ® This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

10.

11.

12.

BIOMEDICAL

before chemotherapy for fertility preservation. ] Assist Reprod Genet
33(5): 663-666.

Porcu E, Venturoli S, Damiano G, Ciotti PM, Notarangelo L, et al. (2008)
Healthy twin delivered after oocyte cryopreservation and bilateral
ovariectomy for ovarian cancer. Reprod Biomed Online 17(2): 265-267.

Friedler S, Koc O, Gidoni Y, Raziel A, Ron-El R, et al. (2012) Ovarian
response to stimulation for fertility preservation in women with
malignant disease: a systematic review and meta-analysis. Fertil Steril
97(1): 125-133.

Paradisi R, Vicenti R, Macciocca M, Seracchioli R, Rossi S, et al. (2016)
High cytokine expression and reduced ovarian reserve in patients with
Hodgkin lymphoma or non-Hodgkin lymphoma. Fertil Steril 106(5):
1176-1182.

Von Wolff M, Bruckner T, Strowitzki T, Germeyer A (2018) Fertility
preservation: ovarian response to freeze oocytes is not affected by
different malignant diseases-an analysis of 992 stimulations. ] Assist
Reprod Genet 35(9): 1713-1719.

Massarotti C, Scaruffi P, Lambertini M, Remorgida V, Del Mastro L, et
al. (2017) State of the art on oocyte cryopreservation in female cancer
patients: A critical review of the literature. Cancer Treat Rev 57: 50-57.

Assets of Publishing with us

RESEARCHES ¢ Global archiving of articles

¢ Immediate, unrestricted online access
e Rigorous Peer Review Process

e Authors Retain Copyrights

e Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

Copyright@ Lisa Argnani | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006635.

32915


https://dx.doi.org/10.26717/BJSTR.2022.41.006635
https://pubmed.ncbi.nlm.nih.gov/31600388/
https://pubmed.ncbi.nlm.nih.gov/31600388/
https://pubmed.ncbi.nlm.nih.gov/31600388/
https://www.nejm.org/doi/full/10.1056/NEJMra1614676
https://www.nejm.org/doi/full/10.1056/NEJMra1614676
https://pubmed.ncbi.nlm.nih.gov/11155951/
https://pubmed.ncbi.nlm.nih.gov/11155951/
https://pubmed.ncbi.nlm.nih.gov/11155951/
https://pubmed.ncbi.nlm.nih.gov/23465707/
https://pubmed.ncbi.nlm.nih.gov/23465707/
https://pubmed.ncbi.nlm.nih.gov/23465707/
https://pubmed.ncbi.nlm.nih.gov/23465707/
https://pubmed.ncbi.nlm.nih.gov/26861964/
https://pubmed.ncbi.nlm.nih.gov/26861964/
https://pubmed.ncbi.nlm.nih.gov/26861964/
https://pubmed.ncbi.nlm.nih.gov/26861964/
https://pubmed.ncbi.nlm.nih.gov/18682002/
https://pubmed.ncbi.nlm.nih.gov/18682002/
https://pubmed.ncbi.nlm.nih.gov/18682002/
https://pubmed.ncbi.nlm.nih.gov/22078784/
https://pubmed.ncbi.nlm.nih.gov/22078784/
https://pubmed.ncbi.nlm.nih.gov/22078784/
https://pubmed.ncbi.nlm.nih.gov/22078784/
https://pubmed.ncbi.nlm.nih.gov/27430206/
https://pubmed.ncbi.nlm.nih.gov/27430206/
https://pubmed.ncbi.nlm.nih.gov/27430206/
https://pubmed.ncbi.nlm.nih.gov/27430206/
https://pubmed.ncbi.nlm.nih.gov/29869766/
https://pubmed.ncbi.nlm.nih.gov/29869766/
https://pubmed.ncbi.nlm.nih.gov/29869766/
https://pubmed.ncbi.nlm.nih.gov/29869766/
https://pubmed.ncbi.nlm.nih.gov/28550713/
https://pubmed.ncbi.nlm.nih.gov/28550713/
https://pubmed.ncbi.nlm.nih.gov/28550713/
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.41.006635

