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Summary

Cervical cancer is the third most common malignancy in
pregnancy. Pregnancy does not have a detrimental effect on
the survival of patients with cervical carcinoma. Manage-
ment of cervical carcinoma in pregnancy depends on the
stage of the disease, tumor size, nodal status, pathohistologi-
cal characteristics of the tumor, the gestation of pregnancy,
age and parity of patient and her motivation to preserve the
pregnancy.
In pregnant patients with the locally advanced cervical car-
cinoma (LACC) and strong desire to continue the pregnancy,
the neoadjuvant chemotherapy (NACT) could be the option
to preserve pregnancy while having cancer under the control.
The goal of NACT in treatment of LACC in pregnancy is:
1. To treat, stabilize and prevent further dissemination of
the disease until the term
2. Todecrease the volume and extent of the tumor, making
it more operable or radiosensitive after delivery

Introduction

Cervical cancer diagnosed in pregnancy re-
mains a great challenge for clinicians dealing
with this pathology. Relatively small incidence,
ethical issues in conducting randomized trials,
underreporting of unsuccessful cases and differ-
ences in management on a case-by-case basis are
all the reasons why our knowledge of this topic is
still limited. Providing the best possible oncologi-
cal outcome, while preserving the pregnancy and
delivering a healthy newborn should be our goal
whenever possible.

3. To effect on lymph node metastasis and distant micro-
metastasis during pregnancy

Chemotherapy should not be applied during the organo-
genesis, before 10™, preferably 14™ week of gestation. Ad-
ministration of chemotherapy after the first trimester is not
related tothe increased number of congenital malformations.
If applied in the second or third trimester, chemotherapy is
connected withfetal growth restriction, low birth weight, and
preterm labor.

Since data on safety and efficacy of NACT in LACC in preg-
nancy are still limited and based on a low level of evidence
from 37 cases known so far, this treatment modality should
remain experimental and reserved to highly motivated pa-
tients wishing to preserve the pregnancy.

Key words: uterine cervical neoplasms, pregnancy, chemo-
therapy

Cervical cancer is the third most common
malignancy in pregnancy, with an estimated inci-
dence of 8 to 15 cases per 100,000 births [1,2]. The
incidence is probably slightly higher due to the
fact that the women who were not regularly con-
trolled by a gynecologist before, seek medical care
in the period of pregnancy. Regular gynecological
examinations in pregnancy might be responsible
for the more frequent diagnosis of early cervical
cancer in pregnant than in non-pregnant women
[3].Pregnancy does not have a detrimental effect
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on the survival of patients with cervical carcinoma
[3-6]. Management of cervical carcinoma in preg-
nancy depends on the stage of disease, tumor size,
nodal status, histopathological characteristics of
the tumor,the gestation of pregnancy, age and par-
ity of patient and the motivation to preserve the
pregnancy.

Cervical cancer diagnosed in advanced stages
is related to less favorable outcome for a patient.
While an early stage cervical cancer diagnosed in
pregnancy has a better prognosis and smaller tu-
mor size which allows surgical procedures with
preservation of pregnancy (lymphadenectomy for
lymph node evaluation, conization or trachelec-
tomy) or delay of treatment until term, such man-
agement is not an option in advanced stages [7-9].
According to the recent recommendations, radical
trachelectomy should no longer be considered in
pregnancy, especially in locally advanced disease,
due to preterm delivery rate up to 60% [7-10].

Termination of pregnancy associated with
the locally advanced cervical cancer (LACC) and
subsequent standard treatment might be the easy
way out. With the increasing success of oncological
treatments, it is now even more crucial to imple-
ment procedures aimed at preserving fertility and
pregnancy. Emerging new data about the use of ne-
oadjuvant chemotherapy (NACT) in cervical cancer
and safety of chemotherapy in pregnancy poses the
question if pregnancies complicated with locally
advanced cervical cancer should be terminated in
every case. In pregnant patients with the locally
advanced cervical carcinoma and strong desire to
continue the pregnancy, NACT might be the safe
way to continue the pregnancy until fetal maturity
while having cancer under control.

Neoadjuvant chemotherapy in cervical
cancer

The standard of care for the treatment of ad-
vanced-stage cervical cancer at the moment is con-
comitant chemoradiation [9]. Besides, almost 20
years of research in this field, the role of NACT in
the treatment of the advanced-stage cervical cancer
is still debatable and the focus of ongoing research.

Most of the studies conducted over these years
were to seek for the efficacy of NACT followed
by standard treatment (radiotherapy or surgery)
and its possible benefit over standard treatment
alone. A meta-analysis compared NACT followed
by radiotherapy with radiotherapy alone in locally
advanced cervical cancer and showed that NACT
benefited on survival only in the group of patients
where a higher dose of cisplatin was given and
in the group with a shorter period between cycles
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[11]. The same study demonstrated better survival
of patients treated with NACT+surgery than with
radiotherapy alone (HR 0.65, absolute gain of 14%
in 5-year survival) [11]. In their randomized trial
Gupta et al compared the survival of patients with
LACC, where patients in chemoradiation arm had
better disease-free survival (DFS) than those in
NACT+surgery arm, but with a notice that in pa-
tients with bulky tumors (IB2/ITA) NACT might
have an advantage, yet, because of the limited
number of patients in that group the results did
not reach significantly better DFS. Also, Gupta et al
point to the group of patients without response or
progression that had the poorest outcome [12]. The
role of NACT plus surgery versus surgery alone for
early and locally advanced cervical cancer was as-
sessed in a Cochrane review and showed better PFS,
lower recurrence rate, fewer lymph node metasta-
sis, less parametrial invasion and better resection
rate in the NACT group, but without benefit on OS
[13]. Zhao et al have not demonstrated relationship
between NACT and longer DFS and PFS but in sub-
group analysis of 8 studies involving 1.544 patients
with locally advanced cervical cancer (FIGO stage
IB2-1IB), the authors showed that NACT plus radi-
cal surgery significantly improved OS, decreased
local and distant recurrence rates, lymph node me-
tastasis rate, and the level of parametrial infiltra-
tion compared to radical surgery alone [14]. Also,
NACT followed by surgery significantly reduced
the need for adjuvant radiotherapy compared to
surgery alone in early-stage bulky cervical cancer
by decreasing the tumor size, decreasing the ratio
of lymphovascular invasion, deep stromal invasion,
lymph node and distant metastasis [15,16]. Respon-
siveness to NACT is an independent prognostic fac-
tor and can provide important information about
tumor aggressiveness and resistance soon after the
beginning of treatment [15,106].

Based on currently available data NACT fol-
lowed by surgery is certainly not detrimental to
patient outcome over surgery alone [11,13-17].
The one of the most awaited results was from the
EORT(C55994 study. The trial ran between May
2002 and June 2014. Chemotherapy followed by
hysterectomy was given to 311 patients, and 309
received concomitant radiotherapy and chemo-
therapy without surgery. Analysis of the 12-year
period, with a median follow-up time of 8 years,
showed that overall survival was the same between
the two groups. Also there was a trend for a better
outcome after neoadjuvant chemotherapy (NACTS)
for Stage IB2, and after concomitant chemoradio-
therapy (CCRT) for Stage IIB and patients aged over
50. The authors concluded that treatment-related
morbidity and quality of life need further analy-
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ses, because the data presently available showed a
higher short-term toxicity for NACTS option, while
toxicity was higher in the long-term for the RTCT
group [18].

NACT and pregnancy

Unclear benefits in pregnancy of NACT in lo-
cally advanced cervical cancer seem to make its
use even more experimental. But, NACT in preg-
nancy has a more extensive role than when used
out of pregnancy, which justifies even more its use
in pregnancy.

The goals of NACT in the treatment of locally
advanced cervical cancer in pregnancy are:

1. To treat, stabilize and prevent further dissemi-
nation of the disease until the term.

2. To decrease the volume and extent of the tu-
mor, making it more operable or radiosensitive
after delivery.

3. To limit lymph node metastasis and distant mi-
crometastasis during pregnancy [13].

Safety of chemotherapy in pregnancy

Since 1948, when the first chemotherapeutic
agent was applied during pregnancy [19] a signifi-
cant number of patients received chemotherapy
in pregnancy. Still, the effect on fetal outcome re-
mains our biggest concern. It is known that or-
ganogenesis, which occurs between the 6™ and
10®™ week of gestation, is the most vulnerable part
of pregnancy for external agents, including cy-
totoxic medications, which can cause congenital
malformations and abortion if applied during this
period. The estimated teratogenic risk for a fetus
in the first semester ranges from 7.5 to 17% with
a single chemotherapeutic agent, compared with
25% with two or more chemotherapeutic drugs
[20]. According to the general recommendations,
chemotherapy should not be applied before the
10™, preferably the 14 week of gestation. Admin-
istration of chemotherapy after the first trimester
is not related to an increased number of congenital
malformations or some specific malformations [21].
If applied in the second or third trimester, chem-
otherapy is connected with fetal growth restric-
tion, low birth weight, and preterm labor [21,22].
Having this in mind, regular obstetrical follow up
during pregnancy with special attention on fetal
development, intrauterine growth restriction and
premature labor are recommended. Since brain and
gonads are still under development in later gesta-
tion, late effect on cognitive function, carcinogen-
esis, fertility, and next generation effect in children
exposed to chemotherapy in utero is questionable.

Few studies investigated the effect on later devel-
opment, cognitive and cardiac function and general
outcome in children exposed to chemotherapy in
utero. All of these studies showed that these chil-
dren had as good outcome as the general popula-
tion [22-24]. In one of those, Amant F et al. showed
a high percentage of prematurity in a sample of
70 children exposed to chemotherapy in utero was
observed. In 22 months follow up period premature
children had significantly more altered cognitive
function compared with children born at term [23].
Chardonick et al also reported significantly higher
percent of prematurity in a group of children ex-
posed to chemotherapy in utero, but it seemed to
be without an impact on further cognitive develop-
ment [22]. Iatrogenic preterm delivery should be
avoided, since prematurity, and not chemotherapy,
was linked with impaired cognitive function. De-
livery should be planned at least 3 weeks after the
last cycle of chemotherapy in order to allow the
bone marrow to recover and minimize the risk of
hematopoietic suppression (bleeding, infection,
anemia) in the mother and the baby [25]. Due to
the liver and renal immaturity, the fetal capacity to
metabolize and eliminate drugs is reduced and this
chemotherapy-free period will give time to drugs
to be eliminated through the placenta. The last cy-
cle should not be given after 35 weeks, in regard
to a greater proportion of spontaneous delivery in
that gestational period, which would increase the
risk of hematopoietic suppression in a newborn
[25].

Issues such as pharmacokinetics and transpla-
cental passage of chemotherapeutic drugs during
pregnancy were also part of our interest. Trans-
placental transfer of cytotoxics is mostly by pas-
sive diffusion. Placental transport depends on drug
characteristics, such as lipid solubility, ionization,
molecular weight and protein transfer [26]. The
most widely used chemotherapeutic agents in the
neoadjuvant setting for cervical cancer treatment
are platinum derivates together with ifosfamide
and taxanes. Kohler et al [27] conducted in vivo
measurement of the platinum in amniotic fluid
and umbilical cord blood and observed concentra-
tions that were 11-42% and 23-65% of the maternal
blood, respectively. Research conducted on a mouse
model observed the same concentrations of carbo-
platin in fetal and maternal blood (117.0 + 38.9%),
while fetal blood concentrations of carboplatin
were 57.5+14.2% of the maternal blood in a ba-
boon model [28,29]. Results on a mouse model
showed no presence of taxanes in fetal blood,
whereas in a baboon model the concentration of pa-
clitaxel in fetal plasma was 1.4 + 0.8% of maternal
concentrations [28,29]. Still, taxanes are thought to
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be deposited in fetal tissues more than the other
agents thanks to their physicochemical properties
[28,29]. Ifosfamide should be avoided in pregnancy,
knowing its toxicity profile, limited information on
its safety in pregnancy and suspected nephrotoxic
and gonadotoxic effect [30]. Lower concentrations
of certain cytotoxics in a fetus, due to placental
barrier, reassure in the more secure use of chemo-
therapy in pregnancy.

Physiological changes in pregnancy such as
the expansion of plasma and extracellular fluid vol-
ume, changes in serum protein concentration and
binding capacities, increased glomerular filtration
rate and altered liver function, can have a substan-
tial influence on the pharmacokinetics of cytotoxic
drugs. Since most of the cytotoxics have a small
window between their toxic and therapeutic effect,
these changes in pharmacokinetics can alter drug
efficacy and safety. Van Carlsten et al reported de-
creased maximum plasma concentrations and area
under the curve of all tested cytotoxic drugs in ma-
ternal blood in pregnancy, which was mainly due to
the increased clearance and distribution volume of
drugs that were also observed [28,31]. Considering
this, it is questionable if standard treatment pro-
tocols are as effective in pregnant as non-pregnant
women.

Results

We searched publications written in English
from 1990-2019 and found 37 cases of locally ad-
vanced cervical cancer in pregnancy treated with
NACT published in 25 articles (Table 1).

Discussion and conclusions

Within the trend of increasing average age at
which women have their first pregnancy, the risk
that the pregnancy will be overlapped with can-
cer is growing. This emphasizes the importance
of widening medical knowledge of cancer in preg-
nancy since as physicians, we will progressively
deal more with this problem. Decisions are often
not easy and should be made while having in mind
the sensitive balance between mothers’ oncological
safety, her right and wish to preserve pregnancy
and fetal safety.

In the management of locally advanced cervical
cancer in pregnancy, options are limited. Decision-
making is even harder than in non-gynecological
cancers in pregnancy, having in mind that the fetus
develops in the same organ occupied with locally
advanced neoplastic disease. Also, in the case of
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pregnancy termination, the subsequent standard
treatment for locally advanced cervical cancer will
make the next pregnancies impossible, since the
patient will be surgically or radiologically sterile.
This “now or never” situation can make patients
even more motivated into pregnancy preservation.

What are the options in pregnancy preserva-
tion in LACC? As already mentioned, radical sur-
gery and radiotherapy with a fetus in utero have
an obvious bad outcome on fetal well being and
fertility. Delay of treatment until term and delivery
without treatment during pregnancy carries a great
oncological risk. On the other hand, inducing early
delivery, in order to start with treatment on time
without fetus in utero, leads to iatrogenic fetal pre-
maturity and its consequences on fetal well being.
Less radical surgical procedures with the aim to
preserve pregnancy such as conization or trache-
lectomy are not an option in the management of
locally LACC.

If we decide to think about pregnancy preser-
vation in LACC, the first thing to have in mind is
to have an appropriate oncological candidate for
that, despite our wishes for preservation. As many
authors suggest, the main triage for preservation
approach has to be the detection of lymph node
status in a group of patients with LACC, even in
non-pregnant women [8,57].

Sentinel lymph node (SLN) detection is still
debatable in pregnancy; radiotracer is question-
able, and methyl blue is linked with increased rate
of allergic reactions. There are some promising re-
sults using SLN detection in breast cancer, but for
cervical cancer in pregnancy representative publi-
cations are lacking. There are promising good re-
sults in the detection rate of SLN according to the
authors experimenting with the new technology
using indocyanine green as a detection tracer, but
so far just in non-pregnant patients according to
our knowledge [58].

In patients with LACC diagnosed during preg-
nancy NACT could be the option. Since data on
safety and efficacy of NACT in LACC during preg-
nancy are still limited and based on a low level of
evidence, this treatment modality should remain
experimental and reserved to highly motivated pa-
tients wishing to preserve the pregnancy. Further
studies with longer follow-up will be needed to
draw definite conclusions about oncological and
fetal safety of NACT in pregnancy.
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