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11.1  Introduction

Systemic anti-cancer treatment (SACT) includ-
ing chemotherapy, immunotherapy, and targeted
therapy form a key part of the multimodality
management of patients with gynaecological
cancers. Surgery and radiotherapy can be used
for local control and debulking of gynaecological
cancers and can be curative alone for early-stage
cancers. SACT is required for the treatment of
metastatic and micro-metastatic disease with a
variety of mechanisms of action.

The hallmarks of cancer were first described
by Hanahan and Weinberg in 2000 and updated
in 2011 [1]. They describe the characteristics of
cancer and can be therapeutic SACT targets. In
this chapter we aim to summarise the underlying
biology, pharmacology, and data for SACT in
gynaecological cancers with a focus on ovarian
and endometrial cancer. Newer developments
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including the role for PARP inhibitors and immu-
notherapy will be discussed (Fig. 11.1).

11.1.1 Systemic Anti-cancer
Treatment Principles

SACT including chemotherapy aims to stop the
unregulated growth of cancer cells and metastasis
from their site of origin. Chemotherapy can be
cytotoxic, that is killing cells including cancer
cells, or cytostatic, stopping cancer cell growth
and spread. However, chemotherapy is indiscrim-
inate and will have an effect on all actively divid-
ing cells. The aim is to have a therapeutic effect
with the least possible toxicity on normal tissues.
Traditionally cytotoxic chemotherapy dose is
limited by bone marrow toxicity or toxicity to
other rapidly dividing tissues, for example,
mucous membranes in the GI tract, although
newer targeted agents and immunotherapy have
their own toxicity profiles. The pharmacological
principle of therapeutic index is used in drug
development to identify the maximal tolerated
dose. The difficulty with anticancer agents is
their narrow therapeutic index and it is the
responsibility of a medical oncologist is to distin-
guish between activity and toxicity in drug devel-
opment trials, and to balance clinical activity and
toxicity in clinical practice. Following pre-
clinical drug development active agents are
included in phase 1 trials, establishing safety and
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Fig. 11.1 Hallmarks of cancer described and updated
with emerging hallmarks in 2011. The figure features
capabilities involved tumour pathogenesis, metastasis,

a maximal tolerated dose to use in a phase 2 trial.
Phase 2 trials aim to establish efficacy before
evaluation against a current treatment or placebo
in a phase 3 trials (summarised in Table 11.1).
SACT aims to kill cancer cells or stop their
growth through their action on the cell cycle and
interaction with DNA, RNA and cellular pro-
teins. Different chemotherapeutic drugs may
have activity at different stages of the cell cycle,
or action on cellular signalling pathways. There
are checkpoints between each phase of the cell
cycle (Fig. 11.2) which must be met to proceed to
the next phase, if not met, apoptosis, or pro-
grammed cell death is triggered. A key part of the
cell cycle checkpoints is the need to ensure DNA
integrity is maintained through homologous
recombination repair, base excision repair and
mismatch repair pathways. Cellular growth sig-
nalling pathways are driven by cell surface recep-
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and cancer cell survival. Created with BioRender.com
(Adapted from Hanahan and Weinberg [1])

tors linked to intracellular kinase, for example
the mitogen-activated protein kinase (MAPK)
pathway and nuclear receptors, for example the
oestrogen receptor pathway. These pathways
have been exploited in the newer therapeutics of
targeted agents and immunotherapy which will
be discussed later.

Chemotherapy agents can be classified accord-
ing to their mechanism of action and those with
activity in gynaecological cancers include plati-
num derivatives, taxanes and anthracyclines
(Table 11.2). Unfortunately, drug resistance
develops in cancer cells through upregulation of
alternative pathways, for example through
increasing cellular drug efflux pumps or a failure
of apoptosis following DNA damage. This leads
to growth of a genetically resistant clone of cells,
leading to a loss of clinical effectiveness and
requires a change in treatment where available.
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Chemotherapy dosing and scheduling differs
depending on the pharmacokinetics of each drug
and method of administration established during
clinical trials. The most common regime for
intravenous cytotoxic agents is to be administered
intravenously every 3 weeks to allow recovery of
toxicity before the next administration. Dosing
can be uniform or calculated either by body sur-
face area [2], body weight or in the case of carbo-
platin using the Calvert formula using estimated
or actual glomerular filtration rate by area under
the curve (AUC) [3]. Prior to each SACT treat-
ment cycle patients are evaluated for signs of tox-
icity. Alterations can then be made in supportive
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Fig. 11.2 Cell cycle. Phases of cell cycle: G/ Growth, S
DNA synthesis, G2 growth and preparation for mitosis, M
mitosis

Table 11.2 Different classes of chemotherapy drugs

medications, for example, additional anti-emetics
or in the dosing of chemotherapy. Toxicity assess-
ment and identification of adverse events can use
the grading criteria set out by the National
Institutes of Health Common Terminology
Criteria for Adverse Events (CTCAE) [4]. Further
guidance on management and monitoring is
available from licensing authorities and in the
UK in the summary of product characteristics
available from the electronic medicine compen-
dium [5].

Response assessment is an integral part of
non-surgical cancer management and can use
clinical, biochemical and radiological methods.
Clinical assessment of response will depend on
patient’s symptoms and signs but may be clear,
for example, the frequency of abdominal para-
centesis required in patients with malignant asci-
tes. Biochemical response assessment will
depend on the primary site of gynaecological
cancer. Serous ovarian cancers may secrete
CA-125 which can be used to assess response to
chemotherapy. The Gynaecologic Cancer
Intergroup GCIG CA-125 response criteria were
defined and used in clinical trials as a validated
marker of biochemical progression during first
line treatment and response in relapsed disease
[6]. Other biochemical markers include AFP and
HCG in germ cell tumours and include inhibin
for granulosa cell tumours [7]. The role of circu-
lating tumour cells and/or circulating tumour
DNA (ctDNA) is under evaluation and may enter

Class Mechanism of action

Active in gynaecological cancers

Platinum agents Direct DNA damage

Radiosensitiser

Cisplatin, carboplatin, oxaliplatin

Taxanes
preventing mitosis

Interferes with microtubule formation

Paclitaxel, nab-paclitaxel, docetaxel

Anti-metabolites

Interfere with DNA and RNA synthesis

Gemcitabine, fluorouracil, capecitabine,
pemetrexed, methotrexate

Anthracyclines Effect DNA stability and DNA damage, cellular | Doxorubicin, liposomal doxorubicin,
damage through generation of free radicals epirubicin

Topoisomerase Interfere with DNA stability and repair Topotecan, irinotecan

inhibitors pathways

Alkylating agents Direct DNA damage Cyclophosphamide, ifosfamide,

dacarbazine
Epipodophyllotoxins | DNA damage Etoposide
Miscellaneous Interfere with transcription and DNA repair Trabectedin, eribulin
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clinical practice in the future as both a diagnostic
and response assessment tool [8]. Radiological
response can be assessed through cross sectional
imaging, most commonly CT and MRI, although
PET-CT has an important role in cervical cancer
and is increasingly being used in the manage-
ment of other gynaecological malignancies [9].
Radiological response in clinical trials is assessed
using the RECIST criteria [10] with a similar
reporting format advocated in clinical practice
outside of clinical trials.

Personalised medicine and the role for tar-
geted cancer treatments is an increasing possibil-
ity in cancer medicine. Personalised medicine
aims to use a management strategy for an indi-
vidual patient taking into account the patient’s
tumour biology and likelihood of response to par-
ticular therapy whilst reducing potential toxicity.
In gynaecological cancer this has been through
the introduction of PARP inhibitors, initially in
those patients with a germline BRCA mutation
and later for all patients. These targeted agents
have a different side effect profile compared to

traditional cytotoxic chemotherapy and specific
mechanisms of action linked to cancer biology.
For example, NTRK (neurotrophic tyrosine
kinase) fusion positive solid tumours, for exam-
ple in uterine sarcoma, can be targeted with drugs
such as larotrectinib and entrectinib [11]. There
are other targeted anti-cancer treatments used in
gynaecological cancer and these are summarised
in Table 11.3.

Anti-angiogenic agents are used in the treat-
ment of ovarian and cervical cancer, in particular
the monoclonal antibody bevacizumab in combi-
nation with chemotherapy and as a maintenance
agent post induction chemotherapy. Hormonal
agents also have a role in those cancers with an
underlying hormonal driver such as endometroid
endometrial cancer.

SACT can be used in gynaecological can-
cers in the adjuvant, neo-adjuvant and meta-
static setting. Adjuvant treatment aims to
increase survival by reducing the risk of
relapse and is used after definitive local control
to target a much smaller group of cancer cells

Table 11.3 Targeted agents used in gynaecological cancer

Class Mechanism of action Drug Cancer type

Poly-ADP ribose polymerase Inhibition of DNA repair pathway | Olaparib High grade serous

(PARP) inhibitor Niraparib ovarian cancer
Rucaparib

Anti-angiogenic inhibitor Target VEGF signalling, prevent Bevacizumab High grade serous

antibody/tyrosine kinase

angiogenesis, immunomodulatory

Cediranib (in

ovarian cancer

inhibitor (TKI) clinical trials) Cervical cancer
Lenvatinib

Anti-PD-L1/Anti-PD1 Immunotherapy Pembrolizumab Endometrial cancer
Nivolumab Cervical cancer
Dostarlimab Trials in ovarian
Cemiplimab cancer
Avelumab

MEK inhibitor Inhibition of MEK in MAPK Trametinib Low grade serous

pathway Binimetinib ovarian cancer

NTRK inhibitor

Oncogene driven NTRK gene

Larotrectinib

Any NTRK

fusion-positive cancers Entrectinib gene-fusion positive
cancer
Anti-oestrogens—aromatase Inhibition of endogenous oestrogen | Letrozole Endometrial cancer
inhibitors, oestrogen receptor synthesis in post-menopausal Anastrozole Ovarian cancer
antagonists (SERM) women Exemestane Granulosa cell
Tamoxifen tumours
(SERM) Low grade

endometrial stromal
sarcoma

Progestins

Reduce LH secretion and oestrogen
levels

Megestrol acetate

Endometrial cancer




128

M. Tilby et al.

once the bulk has been improved through sur-
gery. Neo-adjuvant treatment aims to control
symptomatic or bulky disease and may facil-
itate less morbid surgery. It can also give an
indication of the underlying disease biology at
post-surgery pathological assessment and like-
lihood of achieving long term cancer cure [12].
Neo(adjuvant) treatment also has oncological
advantages in that it treats cancer when can-
cer cells are most susceptible to chemotherapy.
SACT in the advanced, incurable cancer set-
ting has two main aims, to alter the disease
course and in doing so improve survival, and to
improve symptoms (palliation).

11.1.2 Systemic Anti-cancer Therapy
in Ovarian, Fallopian Tube
and Primary Peritoneal Cancer

SACT is an integral part of the treatment of
patients with ovarian, fallopian tube and primary
peritoneal cancer at early and advanced stages.
11.1.2.1 Early Stage Disease (FIGO

I-1)

Platinum based chemotherapy in early-stage dis-
ease (FIGO I-II) has been shown to reduce the
risk of recurrence and improve overall survival.
The ICON 1 (International Collaborative Ovarian
Neoplasm) trial and ACTION trials demonstrated
a significant improvement in relapse free survival
and overall survival [13, 14]. This benefit was
confirmed in a meta-analysis by the Cochrane
group including an analysis of five prospective
clinical trials showing that adjuvant chemother-
apy has a survival advantage over observation
following surgery. Chemotherapy options include
single agent carboplatin, at a dose of AUC 5 or 6,
or carboplatin and paclitaxel for 6 cycles sched-
uled every 3 weeks [15]. ESMO, NCCN and UK
guidelines recommend adjuvant chemotherapy
[16—18]. There is evidence of benefit across risk
groups and the ESMO recommendations are
summarised in Table 11.4. Response rates to non-
serous epithelial ovarian cancer histology is
poorer than serous and there is little data to guide
recommendations in these subtypes.

Table 11.4 Recommendations for adjuvant chemother-
apy by histology

Histology Recommendations
Serous High grade any stage >1A
Low grade >Stage 1B/IC1
Mucinous Infiltrative >Stage 1B/IC1
Optional infiltrative stage 1A
Expansile grade 1-2 >Stage 1B/IC1
Clear cell Optional stage 1A and 1B/1C1
>Stage 1C2-1C3
Endometrioid | High grade (grade 3) any stage >1A
Grade 1-2 optional stage >IB/IC1
Grade 1-2 Recommended Stage 2A

11.1.2.2 Advanced Disease (FIGO
-1v)

Primary debulking surgery is the standard of care
where complete cytoreduction is probable and the
patient’s fitness and burden of disease makes sur-
gery possible. However neoadjuvant chemother-
apy followed by interval debulking surgery has
been shown to be non-inferior to primary surgery
followed by adjuvant chemotherapy [19]. For
advanced disease the standard of current standard
chemotherapy is intravenous carboplatin AUC 5/6
and paclitaxel 175mg/m? every 3 weeks for 6
cycles. There is potentially a role for intraperito-
neal chemotherapy and HIPEC (hyperthermic
intraperitoneal chemotherapy) but is currently
confined to centres where the technical ability is
possible and clinical trials [18, 20]. There is no
survival benefit from adding in a third chemother-
apy drug [18, 21]. Anti-angiogenics have been tri-
alled as a maintenance treatment post adjuvant
chemotherapy in advanced disease and bevaci-
zumab is funded in the UK currently for any
patients with stage 4 or incompletely resected
Stage 3C disease (>1 cm residual disease).
Maintenance bevacizumab has a progression free
survival advantage in this group when given for 18
cycles (12 months) following surgery or where
surgery is not feasible [22, 23]. Bevacizumab is
given intravenously every 3 weeks and has side
effects including hypertension, proteinuria, venous
and arterial thromboembolic events, and gastroin-
testinal toxicity including rarely perforation [22,
23]. There is a role for PARP inhibitors as a main-
tenance treatment post adjuvant chemotherapy
which will be discussed later in this chapter.
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11.1.2.3 Relapsed Disease: Focus
on High Grade Serous
Ovarian Cancer

Patients need a rigorous surveillance routine post
first line treatment as relapse rates are high and
further surgery and systemic treatment may be
feasible. Secondary debulking surgery should be
considered in appropriate patients and followed
by further systemic therapy. The decision to offer
further systemic therapy on relapse is based on
symptoms, performance status and radiological
findings. There is no survival benefit in starting
systemic therapy based on rising CA125 alone
[24]. In those patients suitable for further chemo-
therapy with a longer treatment free interval
(TFI) combination treatment with platinum
rechallenge is recommended. For those patients
with short TFI (less than 6 months) or progress-
ing on first line therapy an alternative single
agent chemotherapy is equally effective and less
toxic [16]. The choice of further chemotherapy
depends on patient factors including patient
choice, performance status, toxicity from previ-
ous treatment and any hypersensitivity reactions,
and the treatment and platinum free interval.
Response rates to platinum chemotherapy fall on
a continuum from around 50-60% to less than
20% depending upon platinum free interval.
Resistance to platinum chemotherapy can be
intrinsic to the tumour and progression may
occur early, or develop later after first or subse-
quent line of platinum chemotherapy. GCIG cat-
egories are summarised in Table 11.5 and
definitions based on the probability of respond-
ing to further platinum chemotherapy [25].

Combination platinum chemotherapy options
for recurrent disease include carboplatin and
pegylated liposomal doxorubicin (PLD), gem-
citabine or paclitaxel [26-30]. Different schedules
are possible but in general patients are offered six
cycles of platinum based chemotherapy with
imaging response assessment halfway through.
Each regime has shown a progressive free survival
benefit of between 9 and 12 months. Bevacizumab
in combination with platinum based therapy and
continued as maintenance treatment has also
shown a benefit in progression free survival and
increased response rates in the recurrent ovarian

Table 11.5 Classification based on platinum free
interval

Classification Definition

Platinum Progression >12 months after

sensitive completion of platinum
chemotherapy

Partially Progression 6-12 months after

platinum completion of chemotherapy

sensitive

Platinum Progression less than 6 months

resistant after completion of chemotherapy

Platinum Progression during or within 1

refractory month after completion of
chemotherapy

cancer setting but availability in clinical practice
will depend on local funding arrangements [30].

Patients with a short platinum free interval are
conventionally treated with single agent chemo-
therapy and the most efficacious options include
weekly paclitaxel, PLD and gemcitabine.
Response rates to these agents have been shown
to be increased with the addition of bevacizumab
[31] However, response rates are generally low,
in the region of 20% and further dose dense plati-
num chemotherapy can have a role for some
patients. For example, cisplatin in a dose dense
schedule has shown evidence of high response
rates [32]. There is also a role for hormonal ther-
apy in relapsed ovarian cancer especially in later
lines of therapy. Hormonal therapy with tamoxi-
fen or AI has shown modest overall response
rates and evidence of disease control. Data is
largely from retrospective case series with
response rates of 15% [33], and in the Paragon
phase 2 trial anastrozole showed evidence of
clinical benefit in 35% of patients [34] although
the ESGO-ESMO consensus guideline statement
highlights the uncertain benefit [16]. Hormonal
therapy does have a role in non-epithelial ovarian
tumours such as granulosa cell tumours and is
recommended by ESMO [35].

11.1.3 PARP Inhibitors in Ovarian
Cancer

PARP inhibitors have changed the treatment land-
scape in advanced high-grade platinum sensitive
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ovarian cancer. There are multiple pathways
involved in DNA repair that can be affected in can-
cer and exploited through SACT (Fig. 11.3a).
Approximately 50% of patients with high grade
serous ovarian cancer have defects in DNA repair
via homologous recombination (HR) due to germ-
line or somatic mutations, summarised in Fig. 11.4
[36]. Defective DNA repair is an important target
both through platinum-based chemotherapy induc-
ing crosslinking and DNA damage and can be
exploited through PARP inhibitors. PARP inhibi-
tors use the concept of synthetic lethality in ovarian

) Single-strand break |8
Single-base damage [N

Base mismatch H

cancer whereby a defect in one gene, for example
BRCALI has little effect but when combined with
another deficit leads to cell death [37]. PARP is a
DNA repair pathway enzyme required to repair
single strand breaks in DNA through the base exci-
sion repair pathway. PARP inhibitors stop this pro-
cess and lead to double stranded DNA breaks. In
patients with germline or somatic deficiencies in
this pathway, through BRCA 1 or 2 mutation or
loss of other proteins involved in homologous
DNA repair, DNA repair cannot continue leading
to cell death (summarised in Fig. 11.3b).
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Fig. 11.3 (a) DNA repair pathways including relevant proteins in gynaecological cancers. PARP Poly (ADP-ribose)
polymerase, BRCA Breast cancer gene. (b) Effect of PARP inhibitors on ovarian cancer cells with BRCA mutations.
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Fig.11.4 Frequency of HR alterations in high grade serous ovarian cancer. Approximately 50% may have deficiencies

in HRD. (Adapted from Konstantinopoulos et al. [40])

Patients can be tested for BRCA1 and BRCA2
germline and tumour mutations to guide both
future cancer risk and individual cancer manage-
ment. There are other mutations in DNA repair
pathways that lead to homologous recombination
deficiency (HRD). There are different methods of
assessing for HRD. This can be by tumour next
generation sequencing or proprietary assays. For
example, the Myriad Genetics myChoice assay
was used in the PAOLA-1 trial to guide mainte-
nance therapy post first line chemotherapy [38]
and Foundation Medicine next generation
sequencing can assess for mutations in homolo-
gous recombination pathway genes and LOH
(loss of heterozygosity) [39].

PARP inhibitors were first introduced as a
maintenance treatment following platinum
based chemotherapy for patients with recurrent
ovarian cancer and have subsequently been

shown to improve outcomes following first line
treatment for patients with stage 3 or 4 high
grade ovarian serous ovarian, fallopian tube or
primary peritoneal cancer. Efficacy is more
pronounced in patients with a BRCA mutation
or homologous repair deficiency (HRD) but
clinical benefit is also seen in patients without
HRD. Olaparib was the first agent used in clini-
cal trials and has a shown a very significant
relapse free and overall survival benefit in
patients with a germline or somatic BRCA
mutation in the first line setting and following
treatment for a platinum sensitive relapse [41—
43]. Niraparib is licensed as a maintenance
treatment post first or subsequent platinum sen-
sitive relapse following platinum-based chemo-
therapy irrespective of BRCA or HRD status
[44]. Rucaparib is licensed as a maintenance
treatment post chemotherapy in a platinum sen-
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sitive relapse irrespective of BRCA or HRD
status [45]. More recently the combination of
Olaparib and bevacizumab as a maintenance
treatment post platinum-based chemotherapy
has shown evidence of efficacy compared to
PARP inhibitor alone and has been approved in
the UK for patients that are HRD positive [46].

PARP inhibitors do have adverse events associ-
ated with their use. Haematological toxicity includ-
ing anaemia, neutropenia and thrombocytopenia
can be common and may require dose alternations
[42—-44]. There are some specific toxicities associ-
ated with certain drugs. For example, niraparib is
associated with hypertension and requires regular
monitoring of blood pressure when starting and
rucaparib can cause deranged liver function. PARPi
can also be associated with systemic symptoms
including fatigue, nausea, and anorexia although
often this is short lived. Patients also need to be
counselled regarding rare but serious toxicity of an
increased risk of myelodysplasia and acute myeloid
leukaemia (MDS/AML) with PARPi treatment. A
systematic review published in 2020 of over 5000
patients treated with PARPI reported a significantly
increased risk of MDS/AML, OR 2.63 (0.73% vs.
0.41% in normal controls) [47] and in long term
data from the SOLO?2 trial, use of PARPI in plati-
num pre-treated BRCA mutant patients increased
the rate of MDS/AML from 4 to 8% [48].

11.1.4 Targeted Treatment in Low
Grade Serous Ovarian Cancer

Low grade serous ovarian cancer (LGSOC) is a
rare subtype of ovarian cancer which often pres-
ents at a younger age with a different molecular
pathogenesis with alternations in the RAS and
MAPK (mitogen-activated protein kinase) sig-
nalling pathways, described in Fig. 11.5.
Treatment is centred on surgery and optimal
cytoreduction as often there is a much lower
response to platinum-based chemotherapy, less
than 25% compared to 60-70% in high grade
serous cancers [49]. Hormonal therapy can form
part of the first line treatment with a survival ben-
efit shown in a retrospective series following
adjuvant chemotherapy [50]. In relapsed disease

response rates for platinum based and other che-
motherapy is poor.

MEK inhibitors have been developed and tri-
alled in this setting. The first, ENGOTov11/
MILO study using binimetinib compared to che-
motherapy showed no significant benefit [51].
However more recently the LOGS trial using tra-
metinib compared to physician’s choice of che-
motherapy or hormonal therapy showed a
statistically significant benefit for progression
free and overall survival compared to standard of
care. There was also a much-improved overall
response rate, around 26% compared to only 6%
in the control group [52]. In particular further
chemotherapy showed a response rate of 9% for
paclitaxel, 3% for PLD and 0% for topotecan.
Hormonal therapy with letrozole had a response
rate of 13.6%. However, there is toxicity with
MEKi most commonly diarrhoea, nausea, skin
rashes, and change in heart function. Further tri-
als including in combination with other treat-
ments are ongoing.

11.1.5 Systemic Anti-cancer
in Endometrial Cancer

SACT and radiotherapy form a key part of
the management of patients with early and
advanced uterine cancer. Currently risk strat-
ification is based on pathological findings
including histology type, grade, and presence
or absence of lymphovascular space invasion
(LVSI). Although currently not routinely avail-
able in clinical practice in the future it may be
feasible to refine this further using molecular
pathology, to assess for POLE and p53 muta-
tion status and presence of mismatch repair
deficiency [53]. Risk groups have been defined
in the 2020 ESGO/ESTRO/ESP guidelines and
summarised in Table 11.6.

Patients in the high-intermediate risk groups
with or without complete nodal staging may be
considered for chemotherapy especially in high
grade disease with significant LVSI. Patients in
the advanced, metastatic, and high-risk groups
should be counselled regarding the benefits of
adjuvant chemotherapy.
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Table 11.6 ESGO-ESMO prognostic risk groups

Risk group
High-
intermediate

Pathological classification

« Stage 1 endometroid + substantial
LVSI regardless of grade and depth of
invasion

« Stage 1B endometroid high-grade
regardless of LVSI status

* Stage 2

» Stage 3—4A with no residual disease
* Stage 1-4A non-endometroid
(serous, clear cell, undifferentiated
carcinoma, carcinosarcoma, mixed)
with myometrial invasion, and with no
residual disease

Advanced * Stage 3—4A with residual disease
metastatic « Stage 4B

Adapted from Concin et al. [53]

High

The PORTEC-3 trial studied patients with
high-risk features comparing radiotherapy to
concurrent chemoradiotherapy and four cycles of
adjuvant carboplatin and paclitaxel. The trial
demonstrated an overall survival benefit for che-
motherapy over radiotherapy alone which was

most pronounced in patients with serous histol-
ogy and stage 3 disease [54]. Studies are ongoing
to define molecular subtypes with a risk of relapse
and how adjuvant treatment can be tailored to
risk. For example, the benefit of adjuvant chemo-
therapy in stage 1 and 2 clear cell cancers has not
been consistently demonstrated across clinical
trials [53]. In practice in the UK if chemotherapy
is recommended to patients would be 4-6 cycles
of carboplatin AUC5/6 and paclitaxel 175 mg/m?
every 3 weeks followed by external beam radio-
therapy and vaginal brachytherapy where
indicated.

For advanced endometrial cancer maximal
cytoreduction followed by chemotherapy should
be considered after specialist MDT assessment.
Patients with oligometastatic disease should be
considered for local control including surgery,
radiotherapy including stereotactic radiotherapy
or other ablative techniques. In patients with
unresectable disease SACT can have a role in
improving patient’s symptoms and improving
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overall survival [55]. Systemic treatment options
including platinum-based chemotherapy with
the combination of carboplatin and paclitaxel.
This was shown to be non-inferior and less toxic
than the previously used regime of cisplatin,
doxorubicin plus paclitaxel [56]. Beyond first
line treatment there is a paucity of high-quality
data and patients should be considered for clini-
cal trials. Active chemotherapy agents include
paclitaxel, anthracyclines and for high grade
serous endometrial cancers with a long platinum
free interval re-challenge with platinum can be
considered.

Alternatively hormonal based therapy can be
considered. This can have high response rates
especially for hormone receptor positive, lower
grade cancers. This is discussed in more detail in
the next chapter and is advocated in international
guidelines [53, 57].

11.1.6 Immunotherapy
in Endometrial Cancer

Immunotherapy has revolutionised the treatment
of malignancy and clinical trials have been ongo-
ing in the role for immunotherapy in gynaeco-
logical cancer. Immunotherapy has been reviewed
in detail by Waldman [58]. In summary immuno-
therapy or checkpoint inhibition aims to use the
patient’s immune system to target cancer.

Immune checkpoint inhibits T-cell activation

Tumor cell

Tcell

Summarised by Chen and Mellman in the cancer
immunity cycle, cancer cells produce new anti-
gens that are recognised by the immune system
however tumours develop means of avoiding the
immune system through upregulation of immune
checkpoint pathways [59]. Programmed cell
death protein (PD-1), programmed cell death
protein ligand 1 (PDL-1) and cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4)
targeted agents were the first to be introduced to
clinical practice. Anti-PD1 drugs include: pem-
brolizumab, nivolumab and dostarlimab. Anti-
PD-L1 agents: atezolizumab, durvalumab, and
avelumab. Immunotherapy currently has shown
evidence of efficacy and clinical benefit in mis-
match repair deficit advanced endometrial cancer
and advanced cervical cancer (Fig. 11.6).
Endometrial cancer can be associated with
mismatch repair deficiency through germ-
line deficiencies, in Lynch syndrome, or spo-
radic mutations in mismatch repair proteins.
Immunotherapy has been studied in patients with
recurrent or metastatic endometrial cancer follow-
ing platinum-based chemotherapy. Dostarlimab,
a PD-1 targeting agent, has shown evidence of
high response rates and anti-tumour activity.
Pembrolizumab and nivolumab have shown evi-
dence in AMMR tumours and in the United States
have been licensed by the Federal Drug Agency
(FDA) as a pan-tumour indication for mismatch
repair deficiency (IMMR) or microsatellite insta-

Anti-PD-1 antibodies permit T cell activation

Immune attack

Activated T cell Tumor cell death
/\ il
o
i oo o
8-7—- . .
ae . . 7
ﬁi‘. . . . I.')
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Anti-PD-1
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pembrolizumab,
nivolumab

Fig. 11.6 Immune system regulation and role of checkpoint inhibitors. (Created with BioRender.com)
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bility high (MSI-H) cancers or tumour with a high
tumour mutational burden (TMB) [60].

Cancer treatment with immunotherapy is a
rapidly evolving field and is under investigation
in combination with targeted agents. In the
LEAP-001 (NCT03884101) trial the combination
of pembrolizumab and lenvatinib, a multi-kinase
targeting TKI, is being investigated are used in
combination for patients with mismatch repair
proficient or deficient advanced endometrial can-
cer. In ovarian cancer immunotherapy is also
being trialled in combination with PARP inhibi-
tors in the ATHENA trial (NCT03522246) and
dostarlimab and niraparib in combination
(NCT04679064).

Immunotherapy has a very different toxicity
profile to conventional chemotherapy due to its
mechanism of action effecting the immune sys-
tem. Checkpoint inhibitors targeting PD-1,
PD-L1 and CTLA-4 can lead to a wide range of
immune related adverse events effecting any
organ. This can be mild requiring only symptom-
atic treatment through to life threatening organ
dysfunction that can be fatal. Commonly this can
lead to rashes, endocrinopathies, pneumonitis,
colitis, and rarely fatal effects such as myocardi-
tis [61]. Immune related side effects can happen
at any time during or after treatment with immu-
notherapy and can have a significant impact on
quality of life. Immune related side effects need
specialist management from oncologists and
medical specialists.

11.1.7 Cervical, Vulval and Rare
Gynaecological Cancers

Systemic anti-cancer therapy also forms an inte-
gral role in the treatment of cervical, vulvar and
other rarer gynaecological cancers such as non-
epithelial ovarian cancer, germ cell tumours and
gestational trophoblastic disease. Common
regime used for germ cell tumor is the combina-
tion of Bleomycin, Etoposide and cisplatin for
four cycles. For gestational trophoblastic neo-
plasia (GTN) Methotrexate is used for low risk
disease while combination of Etoposide,
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Methotrexate and Dactinomycin- cyclophospha-
mide and vincristine (EMACO regime) is used
for high risk GTN. Chemotherapy is also used a
radiosensitiser in concurrent chemoradiation
protocols used in the treatment of gynaecologi-
cal cancers. Treatment is guided by national and
international guidelines, for example ESMO and
NCCN [62, 35].

11.2 Conclusions

Chemotherapy and other systemic anti-cancer
treatment form a key part of the management of
gynaecological cancers in combination with sur-
gery and radiotherapy. Conventional chemother-
apy using platinum based and taxanes have a
significant role in the treatment of gynaecologi-
cal cancers. There is an established role for tar-
geted therapies including PARP inhibitors and
other protein kinase inhibitors especially in ovar-
ian cancer. Immunotherapy has revolutionised
the treatment of cancers and has an evolving role
in endometrial cancer with future work ongoing
in combination with other agents. The trade-off is
toxicity. This can be dose related but can also be
unpredictable and life threatening. There is much
to be done to refine SACT in patients’ manage-
ment and how improve the lives of patients living
with and beyond cancer.

Key Points

e Chemotherapy in early and advanced
stage disease should be considered
where appropriate in a patient’s cancer
journey.

» Personalised cancer medicine is evolv-
ing and aims to maximise benefit whilst
limited toxicity.

* PARP inhibitors have changed the pros-
pects for patients with ovarian cancer
and recommended for patients with
platinum sensitive disease.

e Immunotherapy has an evolving role in
gynaecological cancers and most appli-
cable to patients with mismatch repair
deficient endometrial cancer.
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