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Abstract

This is the protocol for a review and there is no abstract. The objectives are as follows:

To compare the effectiveness and harmful effects of interventions, which target the epidermal
growth factor receptor, in the treatment of ovarian cancer.

BACKGROUND

Description of the condition

Each year, world-wide, over 200,000 women are diagnosed with ovarian cancer and nearly
125,000 die, corresponding to an annual incidence of 6.6 cases per 100,000 women, an
annual mortality rate of 4.0 deaths per 100,000 and a cumulative lifetime risk of 0.5%
(GLOBOCAN 2002). In terms of incidence, it is the sixth most common cancer and it is the
seventh most common cause of cancer death in women. The onset is often insidious; the
symptoms are vague and may mimic other conditions. This may lead to a delay in diagnosis,
and currently three-quarters of women with ovarian cancer are diagnosed when the disease
has spread throughout the abdomen (stage 11 or 1V) (Shepherd 1989) when the 5 year
survival is 20 to 30% (Jemal 2008). Epithelial ovarian cancer, which arises from the surface
of the ovary, accounts for 90% of all ovarian cancers and typically presents in post-

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd

Contact address: Krishnayan Haldar, Oxford Gynaecological Oncology Centre, Level 0, Oxford Cancer and Haematology Centre,
Churchill Hospital, Old Road, Oxford, OX3 7LJ, UK. krishnayan_haldar@yahoo.com.

Editorial group: Cochrane Gynaecological Cancer Group.

Publication status and date: Edited (no change to conclusions), published in Issue 4, 2009.

CONTRIBUTIONS OF AUTHORS

The protocol was written by JM and KG, with significant input from HD,AB and SN. SK and JM had the initial concept for the title
and approved the final version of the protocol.

DECLARATIONS OF INTEREST
None



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Haldar et al. Page 2

menopausal women, with a peak incidence when women are in their early sixties, although
it does occur in younger women, often associated with genetic predispositions (Quinn 2001).

Description of the intervention

Management of advanced ovarian cancer consists of debulking surgery, and platinum-based
chemotherapy, with or without the addition of a taxane (Morrison 2007;Stewart 1999) and a
recent randomised controlled trial (RCT) found that there was no difference in survival, if
surgery were performed before or after the first three cycles of chemotherapy (Vergote
2008). However, in women presenting with advanced disease, there has been little change to
the five-year survival for stage 111 to IV disease over the past 20 to 30 years (Engel 2002).
Despite good initial responses to platinum agents and taxanes, most women have disease
relapse, require further treatment with chemotherapy, and eventually develop resistance to
conventional chemotherapeutic agents.

Conventional chemotherapeutic agents have activity on all rapidly dividing cells, hence the
common side effects such as hair loss, bone marrow suppression and mucositis. Increasing
knowledge of the genetic basis for cancer has lead to the development of novel reagents,
which target cancer-specific pathways. It is hoped that these reagents will spare normal cells
and reduce the toxic side effects of chemotherapy, in addition to having an enhanced
therapeutic effect.

How the intervention might work

Cancer cells, just like normal cells, can respond to external stimulation via growth factor
receptors. These pathways are often mutated in cancers and are therefore a potential target to
control cancer cell growth.

Epidermal growth factor receptors and ovarian cancer—The epidermal growth
factor receptor (EGFR or Erb1) is a cell surface molecule, which is normally involved in
controlling cell growth. The EGFR is a tyrosine kinase enzyme that is made up of an extra-
cellular ligand-binding domain, a cell membrane-spanning region, and an intracellular
tyrosine kinase domain (Figure 1A). Following binding of its ligand, epidermal growth
factor (EGF), the EGFR is activated; EGFR tyrosine kinase activity phosphorylates tyrosine
residues on the EGFR and other proteins (Figure 1B), causing their activation and
precipitating a sequence of down-stream events that lead to increased cell growth (Figure
1C). EGFR was first implicated in cancer aetiology when it was discovered that an
oncogenic retrovirus encoded a mutated version of EGFR (Downward 1984). Abnormal
EGFR activation has been demonstrated in ovarian cancer, is associated with a poorer
prognosis (Nicholson 2001), and can happen through a variety of mechanisms. EGFR
mutation occurs in some ovarian cancers (Moscatello 1995); the most common EGFR
mutation is in the extra-cellular region and has been shown to result in EGF-independent
activation (Ekstrand 1992). Over-expression of EGFR is common in many cancers (Bartlett
1996; Slamon 1989). EGFR activity can also be stimulated by increased production of EGF
by the tumour cells (Bandera 2003). EGFR is central to the promotion of cell growth and has
arole in the development of cancer. Preventing EGFR activity is therefore an attractive
target for novel therapeutic agents. Anti-EGFR agents have been developed to prevent either
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the extra-cellular EGF binding, or inhibit the tyrosine kinase activity (Figure 1D). EGFR is a
member of a family of similar molecules, called the epidermal growth factor receptor
family. This family also includes Her2/neu, Erb3 and Erb4.

EGFR tyrosine kinase inhibitors—A number of small-molecule inhibitors of the EGFR
tyrosine-kinase are in clinical trials for ovarian cancer, including gefitinib and erlotinib.

Gefitinib (Iressa/ZD1839) is a small molecule, which specifically inhibits EGFR tyrosine
kinase activity (Moulder 2001). Pre-clinical studies have shown anti-tumour activity, and the
orally active agent was well tolerated in a phase | clinical trial in a range of tumour types,
including ovarian (Baselga 2002). A phase Il study of gefitinib demonstrated poor response
rates in women with platinum-resistant ovarian cancer who had not had the EGFR-status of
their ovarian cancer tested. However, there was a 9% response rate in patients with EGFR-
positive tumours, highlighting the need for selecting patients likely to benefit from treatment
(Schilder 2005). Although response rates were modest, the treatment was well tolerated with
rash and diarrhoea the main toxicities. Erlotinib (Tarceva/OSI-774) is another EGFR
tyrosine kinase inhibitor, which has been through phase I and I1 clinical trials. Results from
a recent phase Il trial suggest that Erlotinib may have activity in ovarian carcinoma (Gordon
2005). Erlotinib was given to thirty-four patients with EGFR-positive recurrent, refractory,
chemotherapy-resistant ovarian cancer;although responses were modest, the treatment was
well tolerated. Further phase Il and phase 111 trials for erlotinib are ongoing (NCT00263822
2005;NCT00520013 2007).

Neither gefitinib nor erlotinib has yet been licensed for use in ovarian cancer, outside of
clinical trials. However, both have shown promise in other types of cancer: gefitinib has
been licensed by the Food and Drug Administration in the USA for use in certain types of
non-small cell lung cancer (NSCLC), and erlotinib has been licensed by both the FDA and
the European Medicines Agency (EMEA) for use in some types of NSCLC and pancreatic
cancer.

Antibodies against EGFR—It is also possible to block the EGFR pathway by means of
specific antibodies.

Monoclonal antibodies are antibodies that have a specific target pattern to which they bind.
Monoclonal antibodies have been developed against the extra-cellular portion of EGFR
(Figure 1D). These antibodies are able to reduce EGFR activity, either by directly blocking
EGF binding, or by causing the EGFR to be taken into the cell and degraded, so reducing the
number of receptors available for stimulation at the cell surface. The monoclonal antibodies
developed for clinical trials are humanized. This means that in addition to binding to the
EGFR, they have a portion of the antibody, which is identical to a normal human antibody,
so that it can stimulate the patient’s own immune system. When the antibody binds to the
EGFR on a cell, it labels the cancer cell, so that it is recognized as foreign and is then
destroyed by cells of the patient’s own immune system. HER2/neu is another member of the
EGFR family and over-expression is related to poor outcome in breast cancer. A monoclonal
antibody, Trastuzumab (Herceptin), has been developed that binds to HER2/neu (Baselga
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2001;Cooley 1999). In women with recurrent ovarian cancer treated with Herceptin, a 7.3%
response rate was demonstrated, with no significant toxicity (Bookman 2003).

IMC-C225 (Cetuximab/Erbitux) is a humanized mouse monoclonal antibody against EGFR
(HER1/ErbB1) which has shown activity in combination with topotecan (a conventional
chemotherapeutic agent) in pre-clinical studies (Ciardiello 1999;Ciardiello 2001; Goldstein
1995). Cetuximab binds to the EGFR and blocks EGF binding, thereby preventing down-
stream signalling and growth stimulation, in addition to antibody-directed cell killing by the
immune system.

Why it is important to do this review

Novel types of treatment strategies, which work in different ways to conventional
chemotherapeutic agents, have been developed. It is therefore important to establish whether
the addition of these new drugs to conventional chemotherapy regimens gives added benefit,
in terms of survival, and if so, at what cost, in terms of additional harmful effects. In
addition, since these compounds may be less toxic compared to conventional chemotherapy
agents, it may be possible to give these newer treatments to patients who are not currently
taking chemotherapy (so called maintenance treatment), to reduce the chance of, or delay,
the recurrence of their ovarian cancer.

OBJECTIVES

To compare the effectiveness and harmful effects of interventions, which target the
epidermal growth factor receptor, in the treatment of ovarian cancer.

METHODS

Criteria for considering studies for this review

Types of studies—RCTs

Types of participants—Adult women with histologically proven ovarian cancer. Women
with other concurrent malignancies will be excluded.

Types of interventions

« anti-EGFR agents (tyrosine kinase inhibitors and/or monoclonal antibodies) plus
conventional chemotherapy versus conventional chemotherapy

» anti-EGFR agents (tyrosine kinase inhibitors and/or monoclonal antibodies) versus
no treatment

Types of outcome measures

Primary outcomes: Overall survival (OS)

Secondary outcomes

1. Progression-free survival (PFS)

2. Quality of life (QOL), measured by a validated scale
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3. Toxicity. Grades of toxicity will be extracted and grouped (CTEP 2006) as follows:

i. haematological (leucopenia, anaemia, thrombocytopenia, neutropenia,
haemorrhage)

ii. gastrointestinal (nausea, vomiting, anorexia, diarrhoea, liver, proctitis)
iii. genitourinary

iv. skin (stomatitis, mucositis, alopecia, allergy)

v. neurological (peripheral and central)

vi. other side effects not categorised above

Search methods for identification of studies

Papers in all languages will be sought and translations carried out if necessary.

Electronic searches—See: Cochrane Gynaecological Cancer Group methods used in
reviews.
The following electronic databases will be searched:
»  The Cochrane Gynaecological Cancer Collaborative Review Group’s Trial Register
»  Cochrane Central Register of Controlled Trials (CENTRAL)
e MEDLINE
« EMBASE
The MEDLINE search strategy is presented in Appendix 1.
For databases other than MEDLINE, the search strategy will be adapted accordingly.

Databases will be searched from 1990 until 2009. These novel agents have been developed
recently and so searches before 1990 would not be relevant.

All relevant articles found will be identified on PubMed and using the ‘related articles’
feature, a further search will be carried out for newly published articles.

Searching other resources—Physicians Data Query, www.controlled-trials.com/rct,
www.clinicaltrials.gov, www.cancer.gov/clinicaltrials and the National Research Register
(NRR) will be searched for ongoing trials. Details of ongoing or unpublished trials will also
be sought from the FDA (Food and Drug Administration, the regulatory body for medicines
within the USA, www.fda.gov and EMEA (European Medicines Agency, the drug
regulatory body for within Europe,www.emea.europa.eu, and from pharmaceutical company
sources. The main investigators of the relevant ongoing trials will be contacted for further
information, as will be the major co-operative trials groups active in this area.

The reference lists of all included trials will be searched for further relevant trials.

Correspondence—Authors of relevant trials will be contacted to ask if they know of
further data which may or may not have been published.
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Data collection and analysis

Selection of studies—All titles and abstracts retrieved by electronic searching will be
downloaded to the reference management database Endnote, duplicates will be removed and
the remaining references will be examined by two review authors (KG, KH) independently.
Those studies which clearly do not meet the inclusion criteria will be excluded and copies of
the full text of potentially relevant references will be obtained. The eligibility of retrieved
papers will be assessed independently by two review authors (KG, KH). Disagreements will
be resolved by discussion between the two review authors and if necessary by a third review
author (JM or SN). Reasons for exclusion will be documented.

Data extraction and management—For included studies, data will be abstracted as
follows:
«  Author, year of publication and journal citation (including language)
e Country
e  Setting
» Inclusion and exclusion criteria
e Study design, methodology
e Study population
O Total number enrolled
O Patient characteristics
@) Age
O Co-morbidities
O Previous treatment
e Total study duration
e Total number of intervention groups
»  Ovarian cancer details at diagnosis
@) FIGO stage
@) Histological cell type
@) Tumour grade
O Extent of disease
* Intervention details
@) Type of EGFR inhibitor
O Dose
O Duration of treatment
@)

Consolidation treatment or treatment of active disease
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s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Haldar et al. Page 7

»  Comparison details
@) Type of control: conventional chemotherapy or no treatment
O Dose (if appropriate)
@) Duration (if appropriate)

»  Deviations from protocol

e Risk of bias in study (see below)

»  Duration of follow-up

e Outcomes: OS, PFS, QOL, toxicity;

O For each outcome: Outcome definition (with diagnostic criteria if
relevant);

@) Unit of measurement (if relevant);

O For scales: upper and lower limits, and whether high or low score is
good

@) Results: Number of participants allocated to each intervention group;
O For each outcome of interest: Sample size; Missing participants.
Data on outcomes will be extracted as below:

»  For time to event (OS and PFS) data, we will extract the log of the hazard ratio
[log(HR)] and its standard error from trial reports; if these are not reported, we will
attempt to estimate them from other reported statistics using the methods of Parmar
1998.

«  For dichotomous outcomes (e.g. toxicity or deaths if it was not possible to use a
HR), we will extract the number of patients in each treatment arm who experienced
the outcome of interest and the number of patients assessed at endpoint, in order to
estimate a relative risk (RR).

»  For continuous outcomes (e.g. QOL measures), we will extract the final value and
standard deviation of the outcome of interest and the number of patients assessed at
endpoint in each treatment arm at the end of follow-up, in order to estimate the
mean difference (if trials measured outcomes on the same scale) or standardised
mean differences (if trials measured outcomes on different scales) between
treatment arms and its standard error.

Both unadjusted and adjusted statistics will be extracted, if reported. Where adjusted results
are extracted, the variables that were adjusted for will be recorded.

Where possible, all data extracted will be those relevant to an intention-to-treat analysis, in
which participants are analysed in groups to which they were assigned.

The time points at which outcomes were collected and reported will be noted.
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Data will be abstracted independently by two review authors (KH, KG) onto a data
abstraction form specially designed for the review. Differences between review authors will
be resolved by discussion or by appeal to a third review author (JM or SN) if necessary.

Assessment of risk of bias in included studies—The risk of bias in included RCTs
will be assessed using the Cochrane Collaboration’s tool (Cochrane 2008). This will include
assessment of:

*  sequence generation
» allocation concealment
» blinding of patients, treatment providers and outcome assessors

» incomplete outcome data: We will record the proportion of participants whose
outcomes were not reported at the end of the study; we will note if loss to follow-
up was not reported. We will code a satisfactory level of loss to follow-up for each
outcome as:

@) Yes, if fewer than 20% of patients were lost to follow-up and reasons
for loss to follow-up were similar in both treatment arms

O No, if more than 20% of patients were lost to follow-up or reasons for
loss to follow-up differed between treatment arms

O Unclear if loss to follow-up was not reported
» selective reporting of outcomes
» other possible sources of bias

The risk of bias tool will be applied independently by two review authors (KH, KG) and
differences resolved by discussion or by appeal to a third review author (JM or SN). Results
will be presented in both a risk of bias graph and a risk of bias summary. Results of meta-
analyses will be interpreted in light of the findings with respect to risk of bias.

Measures of treatment effect—We will use the following measures of the effect of
treatment:

»  For time to event data, we will use the HR, if possible.

»  For dichotomous outcomes, we will use the RR.

«  For continuous outcomes, we will use the mean difference between treatment arms
if all trials measured the outcome on the same scale, otherwise standardised mean
differences will be used.

If adjusted results are available, they will be preferred; otherwise unadjusted results will be
used.

Dealing with missing data—We will not impute missing outcome data; if only imputed
outcome data are reported, we will contact trial authors to request data on the outcomes only
among participants who were assessed.
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Assessment of heterogeneity—Heterogeneity between studies will be assessed by
visual inspection of forest plots, by estimation of the percentage heterogeneity between trials
which cannot be ascribed to sampling variation (Higgins 2003), and by a formal statistical
test of the significance of the heterogeneity (Deeks 2001) and, if possible, by sub-group
analyses Subgroup analysis and investigation of heterogeneity. If there is evidence of
substantial heterogeneity, the possible reasons for this will be investigated and reported.

Assessment of reporting biases—Funnel plots corresponding to meta-analysis of the
primary outcome will be examined to assess the potential for small study effects. When
there is evidence of small-study effects, publication bias will be considered as only one of a
number of possible explanations. If these plots suggest that treatment effects may not be
sampled from a symmetric distribution, as assumed by the random effects model, sensitivity
analyses will be performed using fixed effects models.

Data synthesis—If sufficient, clinically similar studies are available, their results will be
pooled in meta-analyses.

The generic inverse variance facility of RevMan 5 will be used for meta-analyses of HRs
and for any meta-analyses that include adjusted results. Random effects models with inverse
variance weighting will be used for all meta-analyses (DerSimonian 1986). If any trials have
multiple treatment groups, the control group will be divided between the treatment groups
and comparisons between each treatment group and a split control group will be treated as
independent comparisons.

If possible, studies making different comparisons will be synthesised using the methods of
Bucher 1997.

Subgroup analysis and investigation of heterogeneity—As we expect to find few
trials, we do not plan any sub-group analyses. However, factors such as type of intervention
(e.g. use as early stage consolidation therapy in chemo-sensitive cancers or use in late stage
chemo-resistant cancers) and stage of disease will be considered in interpretation of any
heterogeneity.

Sensitivity analysis—Sensitivity analyses will be performed excluding (i) studies at high
risk of bias, (ii) unadjusted results.
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Appendix 1. MEDLINE search strategy

Medline RCT search filter:

1
2
3
4
5
6
7

9
10
11

randomized controlled trial.pt.

controlled clinical trial.pt.

randomized.ab.

placebo.ab.

drug therapy.fs.

randomly.ab.

trial.ab.

groups.ab.

lor2or3ord4or5or6or7or8
animals.sh. not (humans.sh. and animals.sh.)

9not 10

Medline search for patient population:

12
13
14
15
16

Ovar$

Cancer$ or carcinoma$ or neoplasm$ or tumor$ or tumour$ or malignan$
12 and 13

Exp ovarian neoplasms/

14 or 15

Medline search for intervention:

17
18
19
20
21
22
23
24

Epidermal growth factor receptor.mp.
(EGFR adj5 inhibit$).mp.

exp Antibodies, Monoclonal/
monoclonal antibodies.mp.
Trastuzumab or herceptin

Cetuximab or IMC-C225 or erbitux
EMD 72000 or matuzumab

Panitumumab or ABX-EGF or vectibix
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26
27
28
29
30
31
32
33
34
35
36

37
Key

Page 11

Pertuzumab or rhumab 2C4 or omnitarg
exp Protein-Tyrosine Kinases/
(tyrosine kinase adj5 inhibit$).mp.
gefitinib or ZD1839 or iressa

erlotinib or OSI-774 or tarceva
lapatinib or gw 572016 or tykerb
canertinib or C1-1033

EKB-569

PKI-166

BMS 599626

Vandetanib or rinn or zactima or ZD6474

17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30
or 31 or 32 or 33 or 34 or 35

11 and 16 and 36

pt = publication type

ab = abstract

fs = floating sub-heading

mp = title, original title, abstract, name of substance word, subject heading word

sh = medical subject heading
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Figure 1.
(A) The EGFR is a transmembrane protein. (B) Following binding to its ligand, EGF, the

EGFR is stimulated and develops tyrosine kinase activity. (C) Tyrosine kinase activity sets
of a sequence of downstream events that lead to stimulation of cell growth. (D) EGFR
activity can be blocked by antibodies, which prevent EGF binding to the receptor, or using
chemicals, which inhibit the tyrosine kinase enzyme activity.
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