Case Report
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ABSTRACT

Improvement in cancer treatments has allowed more women to plan a pregnancy
once the disease is cured. The effects of chemotherapy on ovaries are well proven
but those on the uterus, especially the endometrium and embryo implantation
are still unknown. Usage of newer tyrosine kinase inhibitors such as nilotinib
has revolutionized the management of leukemias. Although nilotinib has been
reported to be safe in pregnancy, further studies are needed to evaluate its effect
on the process of embryo implantation, especially in women undergoing in-vitro
fertilization. We report a case where successful pregnancy outcome was achieved
after stoppage of nilotinib before embryo transfer in a woman who had previous
four failed attempts while on nilotinib and no other obvious cause of implantation
failure. Despite optimal endometrial thickness and receptivity, the pale appearance
of endometrium on hysteroscopy was attributed to be a possible effect of nilotinib

and prompted us to withhold it.
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INTRODUCTION

ith advancements in oncological therapy,

more women in the reproductive age group
desire pregnancy after remission. Tyrosine kinase
inhibitors (TKIs) like Imatinib have been successfully
used in the control of leukocytic leukemias for the past
two decades.!"! Second-generation drugs such as nilotinib
have recently and safely been used in pregnancy.?
With more patients being successfully cured with these
“safer” TKIs, there is a need to study their effects on the
endometrium and their safety on the embryo, and their
usage during in vitro fertilization (IVF).

We present here a case report of a woman with acute
lymphoblastic leukemia who underwent IVF with donor
oocytes after chemotherapy. After four failed embryo
transfers while on nilotinib, she underwent a transfer after
the stoppage of the drug which successfully led to live birth.

CASE REPORT

Mrs. S was diagnosed with ALL in 2011 with
Philadelphia chromosome-positive status. She received
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Phase-1 induction-chemotherapy as per the BFM-95
protocol for standard-risk ALL. This was followed
by Phase-2 induction-chemotherapy consisting of
cyclophosphamide, cytarabine, methotrexate, and
mercaptopurine and Consolidation phase chemotherapy
with high-dose methotrexate and mercaptopurine.
Thereafter, she received ten cycles of the central nervous
system irradiation and twenty-seven cycles of vincristine
and weekly methotrexate. She was then put on tablet
nilotinib 600 mg which was tapered to 450 mg for
maintenance therapy.

After her disease remission, her menstrual cycles
remained regular. She got married in 2017 at 30 years
of age and underwent two unsuccessful IUI cycles
for infertility. In view of the history of her disease,
chemo-radiation, and the associated poor ovarian
reserve (AMH 0.5 ng/ml and Antral Follicular Count
of 6), she opted for ovum donation. In the first cycle,
she underwent two frozen embryo transfers (FET) of two

Address for correspondence: Dr. Parul Arora,

NOVA IVF Fertility, 108, Swastik Society, Navarangpura,
Ahmedabad - 380 006, Gujarat, India.

E-mail: drparul20arora@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Banker M, Arora P, Banker J, Shah S. Chemotherapy
can interfere in implantation in in-vitro fertilization. ] Hum Reprod Sci
2021;14:94-6.

» © 2021 Journal of Human Reproductive Sciences | Published by Wolters Kluwer - Medknow



Banker, et al.: Impaired implantation in IVF due to chemotherapy

blastocysts each and both the transfers were negative.
The endometrium preparation was done with 4 mg of
estradiol valerate for 4 days and 8 mg thereafter. In
each cycle, the endometrium was about 8 mm with a
trilaminar appearance.

She was advised Endometrial Receptivity
Analysis (ERA) as two embryo-transfers with good
grade blastocysts failed to result in pregnancy. ERA
was suggestive of a receptive endometrium at 5 days of
progesterone supplementation. She underwent another
IVF cycle with embryos created out of a different
ovum donor and the third transfer (as per ERA) was
also negative. Since she still had four blastocysts
cryopreserved from this attempt, she was advised
hysteroscopy to rule out undiagnosed endometrial factor
before planning a FET. Hysteroscopy revealed her
endometrium to be pale and yellowish, but the cavity
was normal with no adhesions. Following this, she
underwent one more FET using 8 mg estradiol valerate
from the start and two blastocysts were transferred, again
failing to result in pregnancy. After the failure of four
embryo-transfers (two blastocysts each time), a receptive
ERA with a pale endometrium on hysteroscopy, the
patient was advised to stop her chemotherapy (Nilotinib)
for 3 months after appropriate counseling and in
consultation with her treating oncologist. She underwent
a FET of the past two cryopreserved embryos using the
same protocol after stopping nilotinib and this time she
had a beta-human chorionic gonadotropin value of 2113
IU/ml. Nilotinib was restarted at 14 weeks of pregnancy
as per the oncologist’s advice. She carried a singleton
pregnancy and developed mild preeclampsia at 36 weeks
and was delivered by cesarean-section at 37 weeks of
gestation giving birth to a healthy child weighing 2.4 kg.
The neonatal and postpartum period was uneventful and
both the mother and the child are doing well at 6 months
of life.

DiscuSSION

Fertility can be impaired in women with leukemias due to
the disease itself and as a consequence of chemotherapy.
While the gonadotoxicity of chemotherapeutic drugs
is proven; their effect on the endometrium and on the
embryo-implantation still needs further exploration.
This assumes importance in IVF practice where the
majority of the women with controlled disease are
planning an embryo transfer while still continuing the
maintenance chemotherapy. The key question always
remains: whether to stay on these medications, which
have possible pregnancy risks or stop the medications
for the purpose of pregnancy and risk disease-relapse.
The lack of well-controlled studies of TKIs for such
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women makes it difficult to counsel patients regarding
the correct approach.

Studies have revealed contradictory evidences on the
continuation of TKIs in the periconceptional period;
some reporting that they can be safely stopped in
those with major molecular remission* while others
have observed no significant effects on pregnancy
even on continuation.l%”! Although numbers are small,
there have been few congenital malformations linked
with imatinib for it to be safely recommended.[5¥
Current recommendations advise women who wish to
conceive to discontinue imatinib during conception
and pregnancy.’”? However, in cases where alternative
therapy or stopping therapy are not acceptable
alternatives, second-generation TKIs such as nilotinib
have been safely used during pregnancy.>>

The area which is still unexplored is the effect of these
drugs on the endometrium and the implantation process.
Studies in pregnant rats and rabbits showed maternal
and embryo-fetal toxicity and lethality at exposures to
nilotinib comparable to human exposure.®! Increased
postimplantation loss and embryo toxicity were
observed in other animal studies, but the extrapolation
of such results in humans needs to be validated. Recent
studies have also reported potential long-term effects on
placentation and embryo survival by studying changes in
placental epigenetic markers in the mouse model.['”)

This case report assumes importance in view of the
possible undocumented effect of nilotinib on the
endometrium. In this index case, after the failure
of three transfers with six good-grade blastocysts
from different fertile oocyte donors in a receptive
endometrium having trilaminar echogenicity and optimal
thickness, we started to identify the cause of recurrent
implantation failure. We performed a hysteroscopy,
which revealed a pale endometrium [Figure 1]. The
next embryo-transfer planned with a higher dose of
estradiol valerate for endometrial preparation still
ended being negative. As a last resort, we decided to
stop the chemotherapy (Nilotinib) after oncologist’s
consultation. The last embryo-transfer was planned after
3 months of the stoppage of chemotherapy and resulted
in a pregnancy. Nilotinib was restarted at 14 weeks,
considering the little passage in the fetal compartment
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Figure 1: Hysteroscopy images depicting the pale endometrial cavity
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after the blood-placental barrier is established and the
completion of organogenesis.!'!)

This case report suggests a possible effect of nilotinib
on the endometrium which hinders implantation of
good grade blastocysts in a receptive endometrium or
a postimplantation embryo-toxic effect. The stoppage
of nilotinib for a brief period after disease-control and
success after four failed previous attempts might indicate
the negative effects of the drug on endometrium,
embryos, or their interaction. However, this needs to be
validated by controlled studies before safely advocating
it to all patients.
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