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A Case of Muscle Invasive Bladder Cancer Treated With
Systemic Chemotherapy During Pregnancy

Stephen R Kennedy® ¢, Qurrat Mahmood?®, Ananya Choudhury®®, Jacqueline E Livsey*

Abstract

Bladder cancer during pregnancy is rare and there are no previous
reports of the use combination chemotherapy being administered
for muscle invasive bladder cancer (MIBC) during pregnancy. We
report a case of muscle invasive bladder cancer diagnosed during
pregnancy and treated during the second and third trimester with 2
cycles of systemic chemotherapy using Carboplatin and Adriamy-
cin. We considered this novel combination regime to have activity
against bladder cancer, but be safer in pregnancy than the standard
regimes. After receiving chemotherapy, the neonate was delivered
at 32 weeks by caesarean section and suffered no ill effects from
the chemotherapy. The infant continues to develop normally. The
patient went on to receive radical bladder radiotherapy.
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Introduction

Muscle-invasive bladder cancer (MIBC) in pregnancy is
rare. Between 1966 and 2005 there are 27 reports of bladder
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transitional cell carcinoma (TCC) in pregnancy in the pub-
lished literature. Five of these were MIBC, but none received
chemotherapy whilst pregnant [1, 2]. Standard radical treat-
ment options for localised MIBC include radical cystectomy
or radical bladder radiotherapy. Chemotherapy can be used
in the neo-adjuvant, concurrent or adjuvant setting to im-
prove outcomes. In pregnant patients with MIBC treatment
options include termination of the pregnancy and proceed-
ing as above, attempt a cystectomy whilst maintaining the
pregnancy, systemic chemotherapy as a bridging treatment
with definitive surgery or radiotherapy after delivery or no
treatment whilst pregnant. Standard systemic treatments for
bladder cancer have an unknown safety profile in pregnancy
and we therefore chose a novel combination regime selected
for known activity against bladder malignancy, but consid-
ered safer in pregnancy than standard regimes. Adriamcyin
and carboplatin could be used again by clinicians treating a
similar case.

Case Report

A 38 year old Caucasian female during her 2nd pregnancy
(following IVF treatment) was referred for a routine ab-
dominal ultrasound scan 18 weeks into her pregnancy. As
well as confirming pregnancy this showed right sided hy-
dronephrosis and 2 echogenic bladder wall masses. She had
no history of bladder problems and denied haematuria. Her
previous medical history included a longstanding myopathy
(of unknown cause), severe kypho-scoliosis and respiratory
muscle weakness requiring nocturnal ventilatory support.
She had never smoked and had one child aged 6 years. Her
mother had a similar myopathy and died aged 50 of bladder
cancer.

Urine cytology was suspicious of malignancy. Flexible
cystoscopy showed multiple bladder tumours, close to the
urethra. She had a trans-urethral resection of her bladder tu-
mour (TURBT) followed by a staging CT scan of thorax and
MRI pelvis (Fig. 1, 2) (Sagittal and coronal view T2 MRI
of pelvis showing MIBC and pregnancy). This confirmed
a MIBC, histology grade 3 TCC (Fig. 3) (TURBT biopsy
material confirming TCC). Overall staging was T3b NO MO.
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Figure 1. T2 weighted sagittal MRI image of pelvis, showing
posterior bladder tumour and pregnancy.

The patient was counselled as to the risks of treatment for
both herself and the foetus.

When referred to the uro-oncology team she was 22
weeks pregnant, had significant but stable myopathy and
remained asymptomatic. The following treatment options
were considered (1) immediate cystectomy (plus or minus
an abortion); (2) cystectomy after delivery at 28 weeks; (3)
chemotherapy prior to delivery at 32 weeks followed by a
cystectomy. The patient was keen to deliver as near to term
as possible, but did not want to delay treatment of her blad-
der cancer. Since the predicted infant survival at 28 weeks is
between 84 - 92 % [3], the patient opted to receive 2 three
weekly cycles of chemotherapy prior to a planned elective

Figure 2. T2 weighted MRI pelvis, coronal showing MIBC and
pregnancy.
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Figure 3. H&E stain of TURBT biopsy material confirming
transitional cell carcinoma.

caesarean section 3 weeks after her second chemotherapy
(32 weeks). At 32 weeks infant survival is 97 - 100% [3].

The patient received adriamycin (50 mg/m?) and car-
boplatin (AUC 5) 3 weekly for 2 cycles. A lower segment
Caesarean section (LSCS) 3 weeks post cycle 2 was planned
followed by a cystectomy at the same time. After further
discussion, it was decided that it would be safer to proceed to
a further cycle of gemcitabine and cisplatin following LSCS
and a delayed cystectomy.

Cycle 1 of adriamcyin and carboplatin began during the
26th week of pregnancy. Eleven days later the patient was
found to be neutropenic (0.04 x 10°%/L), but asymptomatic.
As there were no signs of infection, no antibiotics were giv-
en. The patient felt fatigued, but otherwise well. Her neutro-
phil count had recovered and she proceeded with cycle 2,
three weeks after cycle 1, as planned. A 10% dose reduction
was made due to the previous neutropenia. On day 5 of cycle
2, the patient was admitted to the intensive care unit with
severe respiratory sepsis (WCC 8.4 x10%/L) and treated with
intravenous antibiotics and non-invasive ventilation. On Day
26 of cycle 2 whilst still on intensive care, she had a LSCS
(at 32 weeks) with an epidural. The neonate was born, 41bs
100z (2.09 Kg) with no complications.

Recovery post LSCS was slow and the patient was
deemed unfit for an anaesthetic and cystectomy. Radical
bladder radiotherapy was therefore considered. An MRI
scan, four weeks post-partum showed a slightly larger blad-
der tumour, now invading the anterior vagina, without nodal
disease. Six to 12 weeks post-partum, the patient had a pul-
monary embolus and developed biventricular cardiac failure.
With intensive medical management, the patient improved.
A CT scan at 21 weeks post-partum showed a large atonic
bladder, local extension of tumour into vagina and right sid-
ed hydronephrosis. A left sided necrotic obturator node was
noted. At 23 weeks post-partum the patient received radical
treatment using hypofractionated radiotherapy, 52.5Gy in 20
fractions over 4 weeks. A CT scan 7 weeks after radiotherapy
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showed a persistent mural thickening of the posterior bladder
wall, left sided necrotic obturator node and right sided hy-
dronephrosis. Further follow up revealed distant metastases
and the patient unfortunately died 7 months after radiothera-
py. The baby is alive and developing normally.

Discussion

Here we describe the use of a novel chemotherapy regime tai-
lored to treat MIBC safely during pregnancy. The Advanced
Bladder Cancer (ABC) Meta-analysis Collaboration 2005
showed that platinum based combinations are more effective
in improving overall survival and disease free survival com-
pared to single agent regimes [4]. The standard regimens for
neo-adjuvant MIBC include: Gemcitabine 1000 mg/m? days
1 and 8 plus Cisplatin 80 mg/m? day 1 every 21 days [5] or
accelerated MVAC (methotrexate 30 mg/m? on day 1, vin-
blastine 3 mg/m? on day 2, Adriamycin 30 mg/m? on day 2,
and cisplatin 70 mg/m? on day 2, with G-CSF on days 4 - 11)
[6]. The BAOG trial using neo-adjuvant cisplatin, methotrex-
ate, and vinblastine (CMV) chemotherapy in patients with
MIBC treated by cystectomy and/or radiotherapy, has shown
a 6% improvement in 10 year survival [7].

Experience of using chemotherapy during pregnancy
comes mainly from patients treated for breast and cervical
cancer. There are a few reports of gemcitabine, a cytosine
(pyrimidine) analogue being used in pregnancy, but given
the crucial role of DNA synthesis in foetal development it
was felt prudent to avoid it. Use of platinum agents in preg-
nancy have been reported more frequently and the side effect
profile more predictable. Carboplatin an analogue of cispla-
tin has less toxicity in pregnancy [8].

Methotrexate, an anti-metabolite and Vinblastine a vin-
ca-alkaloid have been used in pregnancy with documented
toxicity to the fetus [9]. Doxorubicin (Adriamycin) is an
anthracyline. Anthracylcines cause DNA breaks, which are
poorly repaired during DNA replication and transcription. In
the first trimester, the foetus is undergoing organogenesis,
with rapid cell proliferation and DNA damage at this stage
is more likely to lead to complications. Clinical case series
of pregnant breast cancer patients confirm this pattern with
anthracyclines, but show a safe profile when used in the 2nd
and 3rd trimesters [10].

Considering the above, a combination of carboplatin
and adriamcyin (doxorubicin) was thought to be safe and
effective. Maternal neutropenia was the most significant
side-effect and required a dose reduction. The episode of
non-neutropenic respiratory sepsis could be attributable to
chemotherapy, but advanced pregnancy, kyphoscoliosis and
myopathy are likely to have contributed to her respiratory
difficulties as well. Chemotherapy did not affect the birth or
health of the neonate.

This is the first documented case of a pregnant patient
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being treated with combination chemotherapy for MIBC.
The chemotherapy enabled a safe, controlled delivery of
the infant with the highest chance of survival and normal
development. It also allowed for the possibility for radical
treatment to be delivered. Given trends towards increasing
maternal age, bladder cancer during pregnancy may be seen
more commonly. Adriamycin and Carboplatin could be used
in a similar case in the future. This report demonstrates the
complexity of treating a malignancy atypical in pregnant pa-
tients. We designed a rational systemic treatment based on
first principles and by extrapolating evidence from other cas-
es of malignancy presenting in pregnant patients e.g breast
and cervical cancer.
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