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Advanced epithelial ovarian cancer:
improvements in first- and
second-line treatment
The treatment of ovarian cancer andmanagement of advanced ovarian cancer have progressed

over the past few decades through several keymilestones, including improvements in surgery,

the evolution of chemotherapy and the establishment of an organisation of international

co-operative groups for clinical trials in gynaecologic cancer.

Five-year survival in ovarian cancer
hasnearlydoubledover thepast30
years, increasing from approxi-

mately25%to50%.This is clearly a result
of developments in approaches to its
management. Themilestones in epithe-
lial ovarian cancer have been in surgery
and chemotherapy:
� Surgery is being performed in accor-
dancewith the International Feder-
ation of Gynecology andObstetrics
(FIGO) guidelines, whichmeans at
least lymph node sampling (LNS)
and peritoneal staging.Upfrontmax-
imal surgical debulking is the treat-
ment of choice in advanced ovarian
cancer.

� Chemotherapy has also evolved over
time. The introduction of platinum
compounds and taxanes has been of
significant importance.

� The setting up of the Gynecologic
Cancer Intergroup (GCIG) in 1997
was also a very important milestone.
This organisation now consists of
eighteen large co-operative groups
worldwide,which it brings together to
perform trials in such a way that the
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outcomes become available to
patients much more rapidly than in
the past.

Themanagementof advanced-stageovar-
ian cancer (stages IIb-IV) has also pro-
gressed as a result of the different
consensusmeetings. Key strategies now
include:
� Upfront radical cytoreductive surgery.
If this isnotpossible, forwhatever rea-
son, then chemotherapy should be
given, andasecondattempt shouldbe
made. This applies particularly to
patients who have shown a response
to chemotherapy or who have stable
disease with a decrease in CA-125,
because a trial in Europe has shown
this has an impact on the outcomeof
thedisease.This is an importantmes-
sage andmeans that a patient should
have an attempt to achieve optimal
debulking at least once.

� Platinum(taxane)-basedchemother-
apy. This is standard after surgery. A
combinationof aplatinumcompound
anda taxane iscurrentlybeinggiven in
six cycles of chemotherapy, although
this number is arbitrary.

� Second-look surgery is not consid-
ereda standardapproach.However, it
can be used in trials, for example as
part of second-line treatment proto-
cols ormaintenance therapy.

Standard chemotherapy currently being
used inadvancedovariancancer is acom-
bination of paclitaxel and carboplatin
(TC). This was judged as the generally
agreedstandardataconsensusmeeting in
Germany in 2004, andno other regimen
has been shown to outperform it. It is
being used as the control arm in recent
randomised trials looking for superior
combinations. However, the outcome
with this so-called standard treatment is
still far fromoptimal,with amedian time
to progression of 15–18 months, and
median overall survival of less than three
years.There is still a lot ofworkneeded in
order to improve on this.

ADVANCED OVARIAN CANCER
There is a rangeof approaches that could
be used to improve outcomes. First, we
need to look for an increase in the rate of
optimalcytoreduction,whichmayprovide
a role for intervaldebulkingandalso raises
the concept of neoadjuvant chemother-
apy. Another option is to increase the
efficacy of cytotoxic chemotherapy, by
adding a third drug, using mainte-
nance/consolidation therapy or using
dose-dense therapy.
A thirdapproach is tomodulate resist-

ance, focusing on modulating agents or
increasing dose and exposure to sys-
temic/regional chemotherapy. Finally,
there is the use of targeted therapies.
There is a clear relationship between

chemosensitivity, successful debulking
and survival. We do not know whether
the biology of the disease is playing a
very important role, whether it is the
chemotherapy, or if it is the tumour that
is ultimately defining the outcome.
This has been explored in the neo-

adjuvant setting in a prospective,
randomised study of neoadjuvant
chemotherapy followed by interval
debulking surgery versus
surgery followed by
chemotherapy, which
was performed in New
Delhi, India. The study
included128 stage III/IV
patients (pleural effusion
only). Patients were ran-
domised to primary sur-
gery followedbysixcycles
of paclitaxel and carbo-
platin, or they had
chemotherapywith three
cycles of paclitaxel and
carboplatin, thenhadsur-
gery before three further
cycles of paclitaxel and
carboplatin.
This trial indicated

very clearly for the first
time that giving chemo-
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therapy upfront may have some advan-
tages, in that there was a higher optimal
debulking rate in thepatients given induc-
tionchemotherapy (P<0.001).This group
also had decreased blood loss (P<0.003),
reducedpostoperative infection (P<0.04),
and their quality of life appeared better
(P<0.001) (Kumar et al, ASCO 2007,
abstract5531).However, the survivaldata,
both disease-free and overall survival, are
not significantlydifferent todate, although
firm results on survival areunlikely froma
study of only 128 patients.
A very large EORTC trial, conducted

with Canadian colleagues, randomised
patients with stage IIIc/IV disease to
upfront primary debulking surgery or
upfront neoadjuvant chemotherapy. This
is acrucial trial, and is theonlyone, atpres-
ent, thatmayultimately givea final answer.
Resultswere reportedat the12thbiennial
meeting of the InternationalGynecologic
Cancer Society in Bangkok, 2008, but it
has not yet been published in a peer-
reviewed journal. Nevertheless, the out-
come appears to be very interesting.
Results showed that while optimal

debulking (lesions≤1cm)was seen in46%

DOSE-DENSE CHEMOTHERAPY

The survival gains shown in the early results of this Japanese trial could
change the standard of care if confirmed by a further trial

PFS = progression-free survival, OS = overall survival

Source: Isohishi et al, ASCO 2008, abstract 5506

Median PFS at 29 months OS at 2 years



looking at the addition of agents such as
epirubicin, topotecan, pegylated liposo-
mal doxorubicin and gemcitabine. A
Canadian trial reported in 2008 com-
pared eight cycles of paclitaxel and car-
boplatin with four cycles of topotecan
plus cisplatin followed by four cycles of
paclitaxel plus carboplatin. Taken
together, none of these trials showed
any benefit from adding a third drug.
This indicates that we have reached a
plateau with standard chemotherapy,
and we now have to look for other
options ifwewant to improve outcomes.
An interesting study reported last year

at ASCO by the Japanese Gynecologic
Oncology Group (JGOG) looked at a
dose-dense approach. Patients with
advanced-stage ovarian cancer (stages
II–IV) were randomised to receive the
standard chemotherapy after surgery
(paclitaxel 180mg/m2 on day 1 and car-
boplatin, with an area under the curve
[AUC] of 6, on day 1, repeated every 21
days for six to nine cycles) or a dose-
dense weekly TC regimen (paclitaxel
80mg/m2 on days 1, 8 and 15 and carbo-
platin with an AUC of 6 on day 1,
repeated every 21 days for six to nine
cycles). To our amazement, progression-

of the patients after primary
debulking surgery, it was seen
in 82% of the group given
neoadjuvant chemotherapy
followedby interval debulking
surgery.This is not quite twice
as high, but is clearly much
greater with neoadjuvant
chemotherapy than with pri-
mary debulking surgery.
In agreement with the

Indian trial, the study results
showed that postoperative
mortality, postoperative sepsis,
fistula and bleeding were
much less frequent inpatients
given neoadjuvant chemo-
therapy followed by interval
debulking surgery. However,
while patients given neoadjuvant
chemotherapy had nearly twice the
cytoreduction achieved in those given
upfront surgery, the survival curves were
the same. The median progression-free
survival for both groups was 12 months,
and theoverall survivalwas29months for
patients givenprimarydebulking surgery
and 30months for those given neoadju-
vant chemotherapy.
This is a fascinating trial and therehas

been a lot of discussion among gynaeco-
logical oncologists aboutwhetherneoad-
juvant chemotherapy or primary
debulking surgery is the better option.
This is likely to remain a topic for discus-
sion, andweshouldwaituntil this trialhas
beenpublished inapeer-reviewed journal
before drawing final conclusions.

CHEMOTHERAPY FOR ADVANCED
OVARIAN CANCER
The next question is whether we can
improve outcomes with chemotherapy
beyond those achieved with paclitaxel
and carboplatin.Options include adding
a third drug,maintenance/consolidation
therapy and dose-dense therapy. Ran-
domised trials have compared paclitaxel
plus carboplatinwith experimental arms

free survival was significantly
better with the dose-dense
weeklyTCregimencompared
to conventional paclitaxel
and carboplatin in patients
with advanced epithelial
ovariancancer.Haematologic
toxicity was increased with
dose-densepaclitaxel andcar-
boplatin. Neurotoxicity was
similar in both groups.
For the first time in ovar-

ian cancer, we saw an
improvement in outcome of
chemotherapy just by chang-
ing the administration of
paclitaxel, similar to improve-
ments seen in other cancers
including breast. Analysis of

overall survival is ongoing, but I think if
we can confirm this in another trial this
would really change our daily practice.

INTRAPERITONEAL (IP)
CHEMOTHERAPY
A further strategy is to modulate resist-
ance by increasing drug dose and expo-
sure (systemic and regional). I would
like to focus particularly on intraperi-
toneal (IP) chemotherapy in advanced
ovarian cancer, which has recently
achieved recognition, at last. We have
been dealing with IP chemotherapy
for years, but initially it tended to be
used only in patients with recurrent
disease, where its use was sometimes
difficult because these patients had
undergone several surgical procedures.
In the last 15 years, at least three

large US trials have demonstrated the
value of IP therapy in the first-line set-
ting (Alberts et al 1996;Markman et al
2001; Armstrong et al 2006). These
studies, which included large groups
of patients, showed a survival benefit in
experimental arms with IP chemother-
apy compared to control arms where
all drugs were given IV. The first study
compared cyclophosphamide, given
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INTRAPERITONEAL VS INTRAVENOUS THERAPY

Treatment hazard ratios for overall survival

Pooled data from all cisplatin studies show a consistent pattern of better
survival using IP regimens



intravenously, plus cisplatin given
either IP or IV. Results showed that giv-
ing cisplatin IP achieved a survival
benefit. This was confirmed in two
further studies, which prompted the
National Cancer Institute (NCI) to
recommend that clinicians should
revise the way they look at IP
chemotherapy.
The pooled analysis of all available

trials where survival data are known
makes it clear that there is a significant
difference in favour of IP chemother-
apy. Overall, the combined use of IV
and IP chemotherapy (i.e. cisplatin IP
and paclitaxel only IV or IV and IP)
leads to a significant survival benefit in
women with optimally debulked
epithelial ovarian cancer (median 12
months). This is an enormous differ-
ence, and we need to inform patients
about it. However, it is only for patients
who have small-volume disease and
where the expected risk of complica-
tions is not too high.
The NCI strongly recommends

consideration of a regimen with IP
cisplatin (100 mg/m2) and a taxane
(whether IV or IP), based on the most
recent trials. The toxicities, inconven-
ience and costs of IP therapy are justi-
fied by the improved survival.

TARGETED THERAPIES
The targets that are most
commonly considered in
ovarian cancer are growth fac-
tors and growth-factor recep-
tors, extracellular matrix and
angiogenic pathways, signal
transduction pathways, cell-
survival pathways and pro-
tein production. Targeted
therapy drugs being tested in
ovarian cancer include: ErbB
kinases, such as gefitinib and
trastuzumab, monoclonal
antibodies, small molecules
targeting angiogenesis, and

agents targeting endothelial cells, such as
combretastatin. However, the most
promising approach currently seems to
bewith antiangiogenic compounds, par-
ticularly bevacizumab and pazopanib.
A phase II trial with bevacizumab in

patients with recurrent disease showed
an astonishing 17.7% response ratewith
bevacizumab given every three weeks
at a dose of 15mg/kg IV. In comparison
to all the trials previously in theGOG, a
progression-free survival of sixmonths or
longerwas seen in 24 cases out of the 62
treated (38.7%) (Burger et al, ASCO
2005, abstract 5009). These are prom-
ising data that need to be confirmed.
Another study showed an overall

response rate of 16%, but warned of the
high rate of complications in patients
with ovarian cancer who have under-
gone surgery: 11% of patients experi-
enced gastrointestinal perforation; 11%
bowel obstruction; 9% arterial throm-
boembolic events; and 5% delayed
wound healing (Cannistra et al,ASCO
2006, abstract 5006). This shows that
this course of treatment is not without
side-effects. Care needs to be taken in
patient selection for treatment with
bevacizumab, and it is imperative that
we stick to patients meeting the crite-
ria of those included in trials and do not

go outside these before we know the
full benefits.
Bevacizumab is being incorporated

into the treatment of patients with
advanced disease in different ways.
In the GOG trial 218, patients with
stage III or stage IV disease are being
randomised to paclitaxel/carboplatin
followed by placebo, or bevacizu-
mab (15mg/kg q3weeks) given during
chemotherapy with TC for six cycles
followed by placebo, or TC plus beva-
cizumab and then continuing beva-
cizumab in themaintenance setting.
The GCIG trial is comparing pacli-

taxel/carboplatin with TC plus beva-
cizumab (7.5 mg/kg every 3 weeks),
followed by bevacizumab mainte-
nance therapy.

RECURRENT OVARIAN CANCER
Recurrent ovarian cancer is an impor-
tant topic to discuss, because it is clear
to us that ovarian cancer is changing to
a more chronic disease because of the
new treatment options that are available.
Surveillance options formonitoring

disease activity after first-line treatment
include: second-look laparotomy, phys-
ical examination (particularly pelvic
examination), following the serum
tumourmarker (CA-125), and different

forms of imaging, including
radiography, MRI, CT and,
more recently, positron emis-
sion tomography.
Different types of recur-

rence are seen depending
on the type of follow-up
adopted. Many patients
(55%–70%) are asympto-
matic and just show an
increase in CA-125. This
may precede symptomatic
relapse by approximately
three months, but it can be
quite variable and it could be
more than a year before the
patient has any symptoms,
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TARGETS FOR NEXT-GENERATION THERAPY

A wide variety of targets are currently under investigation in ovarian cancer



symptomatic disease?Nobody knows at
present. A randomised trial (MRC/
EORTC) is looking at this question,
but results have not yet been reported.
The disadvantage of assessing CA-125
and reporting this at regular intervals is
that patients tend to get hooked on
these data, and the first thing they say
when they come to see you is ‘How ismy
CA-125?’ because they consider this
more important than how they feel. On
this basis, it may not always be the best
approach.
Treatment options in recurrent

epithelial ovarian cancer include hor-
monal therapy, single-agent and com-
bination chemotherapy, non-cytotoxic
chemotherapy, surgery, radiotherapy
and palliative care. There are now
many chemotherapy drugs available. It
is quite clear that patients with TC-
sensitive disease have a higher chance
of response than patients who are
treated when they have resistant or
refractory disease.
What have we learned from ran-

domised trials? Some dose schedules
or routes of administration are better
than others for a specific drug. Intra-
venous administration of a drug can
sometimes be better than oral admin-
istration; some drugs are better than
others in terms of efficacy; and in spe-
cific circumstances, some drugs are to
be preferred with respect to toxicity.
Combination chemotherapy is supe-
rior to single-agent chemotherapy in
certain situations.
Patients who have been treated first-

line often have remaining side-effects
that have previously escaped notice.
For example, patients may still have
neurotoxicity, whichmay become unac-
ceptable if you treat with neurotoxic
drugs again on recurrence. It is impor-
tant to be aware of any side-effects left
from the first treatment and the side-
effects of the drugs that you are going to
select for relapsed disease.

which follow a different pattern depend-
ing on where the disease is located.
The recurrences are defined and

treated in specific ways.When a patient
has progressive disease during first-line
chemotherapy, or stable disease as best
response, it is considered refractory dis-
ease. If a patient has a partial response
to first-line treatment, on the basis of
radiologic examination, clinical symp-
toms or amarker, it is termed persistent
disease – the disease is detectable, but
is partially reduced in size. Patients who
have a clinical complete response with
first-line therapy, with no evidence of
disease, but who relapse within six
months, have TC-resistant disease
(because therapy is generally pacli-
taxel/carboplatin). Patients with a
relapse beyond six months after an ini-
tial complete response have TC-sensi-
tive disease. Nowadays we can go even
further, with TC-sensitive disease
extending to relapse beyond 12months,
and patients relapsing between six and
12 months having ‘intermediate sensi-
tive’ disease.
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The majority of patients recur later
than six months. Approximately 8% of
patients have refractory disease, 20%
resistant disease, and 50% are TC-
sensitive. A large trial comparing
cisplatin/paclitaxel with cisplatin/
cyclophosphamide showed the propor-
tion of patients relapsing at different
time points (see figure above).
Realistic goals of second-line therapy

in ovarian cancer are to:
� Improve cancer-related symptoms
� Optimise overall quality of life
� Delay time to symptomatic disease
progression

� Prolong overall survival
� Achieve an ‘objective’ response.
The key question is when to treat
patients. Do we need to treat early or
wait until later? Too late may have a
poor outcome, but too early may cause
the patients to suffer side-effects of
treatmentwhen you are not certain that
treatment will prolong their survival.
Should we treat all the patients the

moment they show an increase in CA-
125, or should we wait until they have

TIME TO RELAPSE (% PATIENTS)

Disease is defined as refractory, resistant or TC-sensitive according to the time to relapse, and
treatment is tailored accordingly
Source:Modified from Piccart et al (2000) JNCI 92: 699–708, reprinted by permission of Oxford

University Press



foot syndrome. It is important to know
the side-effects to decidewhat is best for
the patient, taking into consideration
what has remained from first-line
chemotherapy.

Combination versus
monotherapy
Ameta-analysis that included all the
important trials comparing combi-
nation with monotherapy showed
that combination chemotherapy is
important in patients who have TC-
sensitive disease (Orlando et al,
ASCO 2007, abstract 5524). How-
ever, there is no indication of benefit
in patients with platinum refractory
disease or resistant disease. On this
basis, combination therapy should
be considered in patients who have
TC-sensitive disease, who have a
relapse after 12 months of first-line
chemotherapy. There is some debate
about patients who relapse between
six and 12 months after first-line
therapy.
The figure (left) shows the typical

picture for patients with TC-sensi-
tive disease, with the interval between
subsequent recurrences becoming
shorter over time. The patient (VBH)
was initially treated in 1997, with a
first recurrence in 1999 and further
recurrences until the end of treat-
ment in 2006. Every time, there was
an increase in CA-125, which led to
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RANDOMISED TRIALS IN RELAPSED
OVARIAN CANCER
Some drugs are better than others
A study comparing treosulfan with hor-
mone treatment (leuprorelin) in patients
with refractory and resistant disease
showed progression-free survival was
clearly in favour of the chemotherapeu-
tic agent.Another study of topotecan ver-
sus treosulfan showed that topotecan
was superior. Two randomised studies
showedpegylated liposomal doxorubicin
(PLD)was superior to topotecanor gem-
citabine,with the benefit seenmainly in
TC-sensitive disease.

Differences in safety profiles
Side-effects, whether haematological or
non-haematological, are quite variable.
With vinorelbine, neutropenia occurs
inmore than20%of cases in grade3 and
4, alopecia in 6%–20% of cases, and
nausea and vomiting in 53% of cases.
PLD (Caelyx) is associated with hand–

RESPONSE RATES IN RECURRENT OVARIAN CANCER

A variety of chemotherapy
drugs can be used in
recurrent ovarian cancer.
The best response by far
is seen in patients with
TC-sensitive disease,
when treated with
platinum or paclitaxel

DISEASE PROGRESSION IN PATIENT VBH

This patient was treated with a variety of chemotherapies over a nine-year period. CA-125 levels show intervals
between recurrences starting at two years, but becoming progressively shorter (horizontal shaded line
indicates normal CA-125 levels)
Source: JB Vermorken Int J Gynecol Cancer 18 (suppl 1):59–66

aProgression-free interval < 3 months. Source: Conte 2000; Vermorken 2000; Johnston and Gore 2001;

Stebbing and Gaya 2002; Monk et al 2008



further investigation. The patient was
treated initially with platinum-based
therapy (consisting of cyclophospho-
mide, doxorubcin and cisplatin –
CAP), then paclitaxel/carboplatin
(TC) at the first relapse, gemcitabine
in combination with vinorelbine and
cisplatin (GVP) at the second relapse,
and so on, and responded each time.
As long as the patient is motivated and
you can administer therapy in a way
that it is advantageous to the patient,
I believe you should continue.

SUMMARY
The management of advanced ovarian
cancer remains upfront surgery followed
by six cycles of platinum-taxane-based
chemotherapy as standard. Paclitaxel
plus carboplatin (TC) is generally the
agreed standard. Neoadjuvant chemo-
therapy followed by surgery for stages
IIIc–IVovarian cancer showed the same
overall survival andprogression-free sur-
vival as primary debulking surgery, with
less morbidity in one large randomised
Gynecologic Cancer Intergroup trial.

The addition of a thirddrug toTChasno
benefit. Intraperitoneal chemotherapy
is suitable for selectedpatients. Targeted
therapy is promising (particularly anti-
angiogenic approaches) but not yet stan-
dard practice.
In themanagementof recurrent ovar-

ian cancer, the factors that need to be
taken into consideration are: platinum
sensitivity, toxicity fromprior treatment,
toxicity of available agents, combinations
versus single agents, the patient’s prefer-
ence and costs of treatment.
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Sergio Pecorelli, from the Universita degli Studi di Brescia – Ospedali Civili,
Brescia, Italy, hosted a question and answer session with Jan Vermorken (JV)
on issues surrounding treatment of advanced ovarian cancer.

Question:Why are so few patients treated
with IP chemotherapy even though there is
a median benefit of 12 months with this
treatment? Is it becausewe are not choosing
the right patients or is it because people are
reluctant to treat them?
JV: I think there is reluctance because
some people have experienced complica-
tions in the past. Colleagues who do not
have experience of IP chemotherapyneed
to know that you seemore complications
when you start than when you are very
experienced with it. If you do not have
experience in your hospital, you should
not advise your patient to receive IP
chemotherapy and should consider send-
ing her to an institute that has experience.
It is a more difficult treatment to

administer than intravenous chemo-
therapy. There may be drug-induced
complications and catheter-related com-
plications. The last trial with IP chemo-
therapy showed thatmanypatients are not
able to tolerate six cycles of chemotherapy,
so receive the last cycles intravenously.We
should look for new drugs that are less
toxic, and some colleagues are using car-
boplatin instead of cisplatin IP. There are

also other options, such as the approach in
which chemotherapy is usedwith hyper-
thermia during surgery.
Question:Why was your patient treated
with combination chemotherapywhen you
say that it just adds to toxicity in the recur-
rent disease setting?
JV:Nowadayswe havemore possibilities
to combine, with different options for a
patient who has platinum-sensitive dis-
ease. For example, we now have carbo-
platin with paclitaxel, and carboplatin
with gemcitabine.With the new options,
and knowing that there are survival ben-
efitswith combination chemotherapy over
single-agent chemotherapy, I believe it is
something that you shouldmake use of in
patients for whom it is suitable.
Question:You did notmention surgery in
recurrent disease. Is there any role for it?
JV: Absolutely. Recurrent disease that is
localised in the abdomenmay be suitable
for surgery, especially when there is a
longer interval between the recurrence
and primary treatment. Ongoing studies
are looking at the role of surgery.
Question:YoumentionedCA-125,which
obviously starts rising much earlier than

clinical symp-
toms.Howoften
shouldwemeas-
ure CA-125?
JV: There are
somecolleagues
who say you shouldnot follow it.However,
I think patients with recurrent disease,
especially early recurrences, should be
included in trials.
ImeasureCA-125more frequently in

the first six months, but every three
months thereafter.
Question: We have heard about the
remarkable results with neoadjuvant ther-
apy versus up-front surgical treatment,
and we know that we should perform sur-
gery up-front with the intention of maxi-
mum debulking. Has this trial changed
our attitude?
JV:Knowing how important high-quality
surgery is in the treatment of ovarian can-
cer, I have the feeling that, as a general
rule, up-front debulking surgery is still
the standard of care. But in circumstances
where you are absolutely certain that you
cannot adequately debulk, then you can
consider neoadjuvant chemotherapy.


